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Executive summary

The FIRE PARADOX FUEL MANAGER is computer software integrated in the data processing chain
between the European data and knowledge base on fuels (FIrRE PARADOX FUEL database) and the
3D physical-based fire propagation models. The scientific objective is the representation of
vegetation scenes and their transformation into fuel complexes including all the necessary
parameters to run a fire behaviour model. The technological objectives are to implement a user
friendly platform to generate fuel complexes in 3D, to provide tools for managing the FIrRe
PARADOX FUEL database, to visualize fire effects on trees and simulate post fire vegetation
successions.

A survey of available simulation platform technologies has led us to join the Capsis project,
dedicated to hosting a wide range of models for forest dynamics and stand growth. A new
CApsIs module — “Fire ParadoxX' — has been developed which implements data structure and
functionalities of the FIRE PARADOX FUEL MANAGER.

A 3D vegetation scenes’ editor has been implemented allowing interactive manipulative
functionalities on vegetation scenes (e.g. zoom, rotation, etc) as well as on vegetation objects
(selecting, adding, updating) through a graphical user interface. Several renderers are available
to display 3D vegetation objects. Fire damage on vegetation objects have been mainly focused
on fire-induced tree mortality. Several fire impacts on trees crown and trunk have been defined
and can be visualized at the scene scale. Moreover, several tools are available to display
information (descriptive statistics, indicators) on the vegetation scene content or on the current
selection.

Several creation modes of vegetation scenes are available including loading of a pre-existing
inventory file or the automatic generation of a new scene respecting a set of constraints on
species distribution.

The application is connected through the Internet to the FIRE PARADOX FUEL database and
manages the users’ rights. FIRE PARADOX FUEL database is hosted by P05-EFI server in Finland
being a facility of the FreInTUITION platform.

An export module has been developed to prepare the set of files necessary to run the fire
propagation model FIReTEC. Export files describe the composition and the structure of the fuel
complexes taking into account the physical properties of various components of the different
vegetation layers (trees, shrubs, herbs and litter) composing the vegetation scene.
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GLOSSARY

Cage method: fuel description method expanded from the cube method (see below) in order
to fit with plants of large dimensions. Fuel particles’ biomass is measured in each voxel of a 3D
grid.

Cube method: fuel description method designed by the Fire Star European project and
consolidated by the Fire Paradox project to model the spatial distribution of fuel particles as
required by physically based fire models [1].

Grid: set of lines dividing the ground surface in squares. Grid can be useful to locate vegetation
objects in the vegetation scene.

Fuel family: a fuel family represents all the solid particles of vegetation, which have the same
properties concerning physical, chemical and thermal processes involved in wildfire propagation.
Typical fuel families are needles, leaves or twigs of several diameters.

Fuel sample: sample of fuel of a lower level than a vegetation object (individual plant). One or
several fuel samples are necessary to build a vegetation object (See Figure 1). Fuel sampling is
generally carried out with the so called “cube” method (see above), collecting fuel in
elementary volumes of 25 cm side. Consequently a typical fuel sample is a 25 cm x 25 cm x
25 cm voxel, although it may have other dimensions. A fuel sample may be collected by field
destructive measurements (measured), or calculated.

Layer

Vegetation layer: layer composed of all the plants occupying the same vegetation
stratum: trees, shrubs and grasses layers are the main layers considered in this
document. Litter can be considered as a layer as well, but it is composed of downed
and dead woody debris.

Fuel Layer: collection of individual plants, closely grouped and difficult to describe
separately, forming a layer generally much more wide than high. A fuel layer is
described as a single vegetation object and has almost the same properties than an
individual plant. Each Fuel Layer is described with its own macroscopic properties,
including bulk density, LAI, moisture, cover fraction and characteristic size of clumps.
Quercus coccifera shrubland is a typical fuel layer.

Fuel LayerSets: A Fuel LayerSet is a polygon which contains different fuel layers,
which represent each fuel type included in the Fuel LayerSet. For example, a Fuel
LayerSet of garrigue, can contain 3 layers: Quercus coccifera, Rosmarinus officinalis
and Brachypodium retosum.. Fuel layers correspond to a fuel complex where few
information is available on the position of the individual fuel type inside of it or when
the user wants to summarize them in a unique object. It is generally used to
represent understorey, but can be also used to represent canopies.

Object: (Sensus Carsis) elements composing a scene such as a terrain, a grid, polygons,
polylines or vegetation objects (in other word item).

Plant: vegetation object
Measured plant: vegetation object corresponding to a real plant measured in the field.

Virtual plant: vegetation object not corresponding to real plant measured in the field. It may
differ either by its shape, by the distribution of cubes within its shape, by the values of one or
several fuel parameters (e.g. mean of several samples).

Renderer: (Computer science term) graphical way to represent a 3D object. FIRE PARADOX FUEL
MANAGER proposes several renderers to visualise Objects (terrain, grid and vegetation objects).




Terrain: ground surface of a vegetation stand. It may be flat or may follow the ground surface
topography through a Digital Elevation Model (DEM). This object is necessary to display
vegetation objects.

Shape pattern: characterization of the crown envelope of a vegetation object by defining the
ratios between the different horizontal stratifications of the crown.

Site: location where destructive fuel sampling has been carried out to characterize individual
plant or particle fuel properties.

Taxon: a taxon (plural taxa), is a name applied for an organism or a group of organisms. In
biological nomenclature according to Carl Linnaeus, a taxon is assigned to a taxonomic rank
and can be placed at a particular level in a systematic hierarchy reflecting evolutionary
relationships.

Team: Fire Paradox partner involved in fuel description field and laboratory works.

Vegetation object: individual plant (tree, shrub, grass) or fuel layer represented on the
vegetation scene and fully described as a fuel in the FIre PARADOX FUEL database.

Vegetation scene: collection of vegetation objects organized on a landscape including
possibly different vegetation layers (trees, shrubs, grasses and litter).

Voxel: Elementary volume for fuel description. It is generally, but not necessarily, a volume of
25 cm side. A voxel is part of the fuel sample collected in the field when using the cube method

(see Fuel sample).
{1
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Figure 1: Vegetation object built with 3 types of fuel samples
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1 INTRODUCTION

This document presents the functionalities of the application identified as an Integrated Product
under the name "FIRE PARADOX FUEL MANAGER (FPFM)'. This application results from the activities
of WP6.1 “Design, development, test and deployment of a fuel editor” within the Fire Paradox
project.

The main goal of the FIRE PARADOX FUEL MANAGER is to generate — with a user friendly manner —
fuel complexes in 3D in order to be used as input data for fire behaviour models. These input
files describe the composition and the structure of the fuel complex taking into account the
physical properties of various components of the different vegetation layers (trees, shrubs,
herbs and litter) composing the vegetation scene.

The FIRE PARADOX FUEL MANAGER also provides tools for managing a fuel database: adding,
updating and deleting fuels descriptions (location and dimension of vegetation objects and fuel
parameters for fire simulations).

The FIRE PARADOX FUEL MANAGER is also enabling to visualise effects of fire on trees and to
simulate vegetation succession after fire occurrence.

1.1 Fuel manager

The FIRE PARADOX FUEL MANAGER aims to be, on one hand, a management tool for manipulating
fuel complexes and on the other hand, an application that enables fire simulations and the
generation of vegetation post fire succession steps. A survey of available technologies has
identified a simulation platform, Capsis [2][3], dedicated to hosting a wide range of models for
forest dynamics and stand growth. Capsis is a project leaded by a joint research unit INRA-
AMAP (Montpellier, France). In a few words, CA4rsisis designed around a kernel which provides
an organizational data structure (session, project, scenario steps) and also generic data
descriptions (stand, tree, etc.). These descriptions can be completed in modules — one for each
model — which implement a proper data structure and a specific evolution function (growth,
mortality, regeneration, etc.) with a chosen simulation step.

The FIRE PARADOX FUEL MANAGER development team decided to join the Carsis project to benefit
from this practical, scalable and free platform which is adapted to forestry modellers, forestry
managers and education. Thus, we co-developed a new C4rsis module — * Fire Paradox’ — which
implements data structure and functionalities of the FIRE PARADOX FUEL MANAGER.

CAPsIS and FIRE PARADOX FUEL MANAGER are both written in JAVA language [4].

1.2 The Fuel Database

Data related to fuel descriptions are stored in a database with the purpose of designing a
European data and knowledge base on fuels (FIRE PARADOX FUEL database). WSL is the partner
in charge of implementing the FUEL database in the framework of WP3.3.4 “Design a database
for fuel and plant architecture’. The data structure has been designed in collaboration with
INRA partner.

The complete database structure will be described in D3.3-6 “Database of fuel characteristics”
(due date month 48). The FueL database is also accessible through a web interface available on
the Fire Paradox Fire Intuition platform at http://www.fireintuition.efi.int.
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2 TERMINOLOGY AND CONCEPTS

This chapter gives a list of terms used in this manual. A few concepts were already explained in
the glossary and deliverable D6.1-2 “Detailed definition of the data structure and functionalities
of the FIRE PARADOX FUEL MANAGER".

2.1 Session, project, module, scenario

Session, project, module and scenario are CAPSIS concepts. A session can contain several
projects; so the user can open several projects in parallel. Each project is associated to a
specific module chosen at the beginning. A project always contains a root step, supporting the
initial stand of the simulation, either loaded from file or virtually generated. The user can create
different scenarios by alternating growth sequences calculated by the model and silvicultural
treatments.

2.2 Extensions

The simulated data can then be checked by using specific extensions (plug-ins) of the module
or others that are compatible with: viewers, graphics, intervention methods (including thinning,
pruning, fertilization, plantation, etc.) and export tools in various formats for closer analysis.

2.3 Objects

A scene can be composed of several objects such as a terrain, a grid and several vegetation
objects.

A Terrain corresponds to the ground of a vegetation stand. It may be flat or may follow the
ground surface topography through a Digital Elevation Model (DEM). This object is necessary to
display vegetation objects.

A Grid is a set of lines dividing the ground surface in squares. Grid can be useful to locate
vegetation objects in the vegetation scene.

Vegetation objects can be trees, shrubs and grasses which properties can be extracted from the
FIRE PARADOX FUEL database or described in files.

2.4 Taxonomic Levels

Taxonomy is the science of classifying organisms. The system used in the FIRE PARADOX FUEL
database is the Linnaean one, which breaks down organisms into seven major divisions, called
taxa (singular: taxon). Divisions are as follow: kingdom, phylum, class, order, family, genus and
species.

The classification levels become more specific towards the bottom and we will focus on the
genus and species one. As example, Quercus ilex and Quercus coccifera species belong to the
same genus Quercus.

Taxon: a taxon (plural taxa), is a name applied for an organism or a group of organisms. In
biological nomenclature according to Carl Linnaeus, a taxon is assigned to a taxonomic rank
and can be placed at a particular level in a systematic hierarchy reflecting evolutionary
relationships.

11




2.5 Shape Pattern

A shape pattern characterizes the crown envelope of a vegetation object by defining the ratios
between the different horizontal stratifications of the crown (Figure 2).

The following dimensions are expressed in percentage of the crown height:
e Top of the crown = 100%

e Base of the crown = 0%

e Level of the maximum crown diameter is set by the user. This dimension is used
as an indicator and will be readjusted by the effective height (of the max.
diameter) of the vegetation object.

e The maximum crown diameter is also defined as a percentage of the crown
length.

Levels can be defined in order to adjust the form of the envelope in both horizontal and vertical
directions. In that respect, the crown is divided into two parts, the upper portion (over the max.
diameter level) and the lower portion (under the max. diameter level). Intermediate diameters
can be added in these two portions. Each of these new diameters is described by two
parameters:

¢ Horizontal direction: percentage of the max. diameter length
e Vertical direction: percentage of crown portion height

The Figure 2 illustrates a shape pattern which dimensions are:
e Level of the max diameter is set at 30% of the crown height.

e One intermediate crown diameter is defined at 50% of the height of the lower
part of the crown.

[*Ipattern Edition X
Information Preview
Key Juniperus_0,5_1_fake 100 100
Mame: 15-30 - s80
Alias JUKT
Max dismeter height (% | 30 %
Superior dismetsrs
. g q
Diameter height(%) % Diameter value (%) : % ¥ ot
I
Diameter height(%) Diameter value (%) 1
; o
50 so | [remove ]
Inferior diameters
Diameter heightt#) : % Diameter value (%) : %
Diameter height{%) Diameter value (%)
[ Esnevs ke
eeeee
o &

Figure 2: Shape Pattern with its dimensions

A vegetation object shape is succinctly described by its crown height, crown base height, max
crown diameter height and crown diameter length.

Figure 3 shows three different vegetation objects displayed by using the same shape pattern,
the one previously described in Figure 2.
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Figure 3: (1) Crown height - (2) Max diameter height - (3) Crown base height

The first shape looks like its associated shape pattern (Figure 2), but the two others have quite
different aspects. It is due to one single property — the maximum crown diameter height —
which differs from one vegetation object to the other. Indeed, in the three illustrations, the
maximum diameter level is respectively 29%, 76% and 99% of the crown height, more or less
closed to the 33% set in the shape pattern.

To date, the maximum crown diameter height is randomly generated because this property is
still missing in vegetation objects description in the FIre PARADOX FUEL database. This property is
planned to be filled in at the same time as other vegetation object shape properties thanks to
the vegetation object manipulation functionalities. The coherence between those different
inputs should be then guaranteed.

13




3 INSTALLATION AND CONFIGURATION

The installation and configuration of three components are necessary to fully use the FIre
PARADOX FUEL MANAGER:

e Java Runtime Environment (JRE), version 1.6
e Module Fire Paradox of the CarsIs platform.
Detailed instructions are given in the following chapters.

The FIRE PARADOX FUEL MANAGER works on Windows, Macintosh, Linux and anything else which
accepts Java. Steps dedicated to the Windows operating system are stressed in this chapter as
it is the most common operating system.

3.1 Java Runtime Environment installation

1- Install Java 1.6 (j2se) on your computer (Windows, Linux: see http://java.sun.com/j2se/,
Mac OS X: check that Apple's Java 1.6 is installed on your machine). You need a JRE (Runtime
Environment) for simple use or a JDK (Development Kit, including a java compiler) if you are a
developer.

2- Ensure that your PATH contains java_install_directory/bin/. You can check your PATH in a
new terminal by entering “java -version”.

If a JRE is already installed on your computer, a checkout will indicate the running version
number. Depending on the result, the required version will be installed.

In a terminal execute the following commands.

Windows

|java -version

Linux / Mac OS X

|sh java -version

e |nvite de commandes

Microsoft Windows HP [version 5.1.26801
(C» Copyright 1985-2801 Microsoft Corp.

C=“>java —version

java version "1.6.8_15"

Java{TM> SE Runtime Environment <bhuild 1.6.8_15-bB3>

Java HotS8pot<{TH> Client UM <(build 14.1-bB2, mixed mode,. sharing>

HRS-

Figure 4: Command window screenshot - java version 1.6 installed

3.2 Install & Start Carsis

CAPsIs is an open software platform which hosts a wide range of forests growth and dynamics
models. The “Fire Paradox' module, which has been developed within C4psis, corresponds to
the FIRE PARADOX FUEL MANAGER.

14



Many other Capsis modules exist but they are not released here. For further information,
consult the Caprsis website (http://capsis.cirad.fr).

3.2.1 Download and Install

The installation file of the FIRE PARADOX FUEL MANAGER software (capsis-4.2.2-fireparadox-
setup_Feb2010.jar) can be downloaded from the Fire Paradox Fire Intuition platform at
http://www.fireintuition.efi.int

e Double click on the capsis-4.2.2-fireparadox-setup_Feb2010.jar file

¢ Follow the instructions

&8 1zPack - Installation of Capsis

&8 I1zPack - Installation of Capsis

# Select the packs you want to install:
(? Note: Grayed packs are required.

[v Data 4.29 KB

= Welcome to the installation of Capsis 4.1.8!
9 This software is developed by:

- Plateform maintainer : f. de Coligny <coligny@cirad.fr>
(M) The homepage is at: http:/jcapsis.cirad fr

. Description

Capsis Kernel

|® Qu|t| Total space Required: 47.17 MB
-

Available space: 16.98 GB

(Made with IzPack - http:/fizpack.org/)

(Made with IzPack - http:/fizpack.org/)

‘él Prevwousl ‘@ Qu\t‘

Figure 5: Installation of CAPSIS

On Windows Vista, you must choose a directory where you have write privileges (for instance
Documents)

3.2.2 Launch the Capsis Platform
Use the Start menu or the Desktop shortcut to start capsis

Change to capsis_install_directory\capsis4 directory and run the launcher script. Caprsis
is available in French and English. To launch C4p,sisin French, use the “-1 £r” option instead of
“-1 en”, which stands for opening in English.

Windows

cd capsis_install_directory\capsis4

capsis

Linux

cd capsis_install_directory/capsisé

sh capsis.sh

NoOTE: You can check Capsis option with the -h option

15



4 USE OF THE FIRE PARADOX FUEL MANAGER— OVERVIEW

In this chapter, an overview of the C4psis platform is first presented. Then, the way to use
available functionalities of the Fire Paradox module is described.

The items represented on a 3D vegetation scene can be used to build a large variety of
landscape, including zones with different fuel types. These items only contain the macroscopic
properties that are required for their representation and computation of mean fuel
characteristics at stand level (Table 1). These items are individual plants and Fuel LayerSets.
Fuel LayerSets are composed of several Fuel Layers (Table 2).

An individual plant can be a tree or a shrub, with a few characteristics including its dimension,
bulk density and LAL

Fuel Layers correspond to fuel complex where few information is available on the position of
the individual fuel type inside of it or when the user wants to summarize them in a unique
object. This object is attached to a polygon of the scene, determining the location of the fuel
complex. It is generally used to represent understorey, but can be also used to represent
canopies. A Fuel LayerSet contains different Fuel Layers, which represent each fuel type
included in the Fuel LayerSet. For example, a Fuel LayerSet of garrigue, can contain 3 Fuel
Layers: Quercus coccifera, Rosmarinus officinalis and Brachypodium retosum. Each layer is
described with its own macrospopic properties, including bulk density, LAI, moisture, cover
fraction and characteristic size of clumps in the Fuel LayerSet. In the 3D editor, the individual
plants are represented as individual items, with a crown shape, whereas a Fuel LayerSet is
represented by a cylinder, which section is the polygon attached to the Fuel Layerset and the
height is the maximum of layer heights contained in the Fuel Layerset.

Table 1. Attributes of the main vegetation objects included in a vegetation scene

Scene items Plant attributes Fuel LayerSet attributes
- Terrain Identifier, SpeciesName Identifier

- Grid Position (x,y,z) Polygon

- Plant DBH, TreeHeight, Crown Base Height, Crown | Layers

- Fuel LayerSet Diameter, MaxDiameterHeight, CrownProfile, | Height, BottomHeight

- Polygon CrownColor BulkDensity, Leaf Area Idex Load, CoverFraction

Live/Dead and Leave/Twig Moistures

FireParameters

SeverityParameters

(Additional attributes for database plant: TeamName,
Checked, CloseEnvironment)

Table 2. Attributes of the Fuel Layers included in the Fuel LayerSets

Fuel Layer attributes

SpeciesName

Height, BottomHeight

Alive/Dead BulkDensity, Leaf Area Index

CoverFraction, PatchSize

Live and Dead Moisture

Additional attributes for database layers: TeamName,
Checked, ID, dominance,EdgeBulkDensity, edgelAl)
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4.1 Screen Layouts

4.1.1 CaPpsIs Screen Layout

0
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General conventions are used in the C4psis user windows. The screen layout is composed of

several areas:

e The menu bar allows access to the C4psis functionalities: new project creation,
etc.

e An area gives a general overview of the current project: project name and its
associated module are indicated. The simulation history memorizes the root step
and other steps which result from growth evolutions or silvicultural treatments.
Each step has a date and holds a snapshot of the stand at this date, calculated

Figure 6: CAPSIS main window

by the red model.

e The left area presents all extensions of the platform that are compatible with the

module: charts, graphs, maps, etc.

¢ The bottom-right space displays data according to the selected extension.

4.1.2 Module Fire Paradox Screen Layout

The 3D editor is designed to visualize and edit the scene containing the fuel. The main window
of the FIRE PARADOX FUEL MANAGER is divided into several functionally independent regions: a 3D

view panel of the scene (left), a menu bar, a tool bar and a real time control panel (right).
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Tools Bar

n Scene editor &|
K , # State iScene | Rendering | Selection | Edition| \
- General- |
3D View Panel -
Total cover (%) : 4
K \ Maximurn haight (m) : 15
Total load (lag/mz2) : 0.02
Number : 48
rThreshald betwesn shrub and trees—
Threshold value (m) : |2.0
[ Tree strata 7 >
Cover (%) : 4
Number : 43
Load (kg/mz) : 0.02
rShrub strata- i
Caver (%) : |0 |
Phytovalume o |
Load (kg/m2) : |0 | )
Zoom: ClickHMaove to zoom
Login | | Password I | [ Connection ] [ Patterns Editor ] [ Previous ] [ Ok ] [ Cancel ] [ Help ]
\ /
—~—~—
Control buttons

Figure 7: Main window of the FPFM

a) Tools Bar
This area composed of graphical icons, is dedicated to vegetation scene functionalities:

» Camera toolbar buttons perform a number of viewpoint motions interactively
ﬁ “orbit” to change the orbit point of view

“pan” to move the scene vertically and horizontally

“zoom” to increase or decrease the focus

o SEne modification functionalities:

“select” to select an object on the scene
“Move” to move an object on the scene
“add” to add an object on the scene

“polyline” to draw a polyline

“pPolygon” to draw a polygon

“Remove” to remove an object on the scene

| S|
I@ “undo” to cancel the last action

Eimed “rRedo” to redo the last action

Real
Time
Panel
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NOTE: All buttons, except “"polyline”, “Polygon”, “add” and “Remove” are “sticky” buttons for
continuous selecting, panning, zooming, etc. The function of a sticky button you have clicked
on is remembered until you select another sticky button. If you select a non sticky button such
as the “remove” one after having selected an object; the FIRE PARADOX FUEL MANAGER will still
remember the previous sticky button function (the selected object is removed and you can
select other objects without having to click on “se1ect” again).

b) 3D View Panel

In the middle of the window, the scene in 3D is displayed according to the current visualization
parameters.

c) Real Time Panel

The panel on the right is composed of several tabs which interact in real time with the 3D view
panel.

e The “state” and “selection” tabs display in real time information according to
the current scene including cover fraction, phytovolume of the understorey and
fuel load.

e The “scene” tab permits to list and see all objects displayed on the screen
(terrain, grid, polygons, trees).

e The “Edition” tab permits to update precisely displayed objects coordinates.

e The “Renderering” tab permits to modify visualization settings: the scene
representation changes automatically.

d) Control buttons
At the bottom, various buttons are available:

¢ On the bottom left, a user right space and “connection” button permit to access

to some functionalities according to the user profile (FIRE PARADOX FUEL database
management).

e A'patterns Editor” allows access to the vegetation pattern designer.

¢ On the bottom right, a few command buttons are available.

o “Previous/Next”: aims at navigating from generated scene and this main Fire
Paradox window.
“ok”: validation of the vegetation scene; the Fire Paradox module is initialized.
“cancel”: the process is cancelled.

o “Help”: a user guide dedicated to the current window appears.

4.2 Keyboard Shortcuts

Keyboard shortcuts are indicated in square brackets: press simultaneously the combination of
keys to perform some tasks. This is a list of the most common keyboard shortcuts in the Fre
PARADOX FUEL MANAGER.

Note that the [Escape] key close any C4psis window quickly; pay attention not to close an
important window by accident.

[Ctrl + N] new CAPSIS project

[Escape] close the window quickly
[Enter] validate the window

[Shift + Mouse click] multi-selection in selection mode
[Shift + Mouse hold down] pan function in orbit mode
[Ctrl + Z] cancel last action

[Ctrl + Y] redo last action

[Alt + R] orbit
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[Alt
[Alt
[Alt
[Alt
[Alt
[Alt
[Alt
[Alt

+ 4+ o+ o+ o+ o+ o+ o+

T] pan

z] zoom
S] selection
E] move

Al add

L] polyline
P] polygon
Del] remove

4.3 Program Help

Help buttons are available in the different dialog boxes in order to assist the user while working.

£ % @ file./Cuicapsis4_openGL_hranch/hin/capsisiutilinspectorPanel_Help_en.himl|

Inspector Capsis Help
Principle

This dynamic component can examine the properties of the object on which it is synchronized.

Vizualisation

The inspector is opened on a target object. The properties of the aobject are listed with their value in a table.

Some properties can be references to other object: double click on them (left button) and the referenced object will become the current target
under examination,

B |ub.1910a - Inspector
Lubatand

Field Walug
Area 1265496.5 =
Caption 1910
Date 1510
DateCorrectec [~
DateCorrection 0
DateCarrectionEnabled
Ermpty ol
FirstTree LubTreel id=2147 age...
Genatypakles Collection - 833 iterns =|
Height 13259.0
Icis Collection - 893 items
InitialSrene v
Initialstand v
InterventionResult [~
Mizsinglds Collection - empty
MissingTrees null 1 3
MHew|ds Collection - 843 items
MewTreas Collection - 893 items
Qrigin (825122, 1870161, Oy
Flot PolygonalPlot{GT Cstand_...
RootDate 1910
SourceMame Jhome/colignyfjavafcap. ||

MNavigation

The buttons in the navigation bar can be used at every time:

- previous target {i.e, Back):

* oyt target {i.e. Forward):

#* hack to the first target {i.e. Home)

Figure 8: Example of CAPsIS help screen. inspector panel
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5 VEGETATION SCENE CREATION

5.1 CAPsIs project creation

A project creation consists in initializing the root step of the Fire Paradox module under Capsis
platform; in other words in creating the initial planting set. All manipulative functionalities,
which are already available, will be loaded with this stage.

®» Click in the menu bar of the C4psis interface “pProject > New” Or [Ctrl + N]. The
following dialog window will appear.

n New Project

Project name : Test] 1
ey 3
GenlLoader W
Guppy =
Hi-sAFe

IFM-CA

ISGM

Ivy b

Fire Paradox : Eric Rigolot, Francois
Fimont, Isabelle Lecomte, Cana Vigy

Eric Rigaud, INRA, ENSMP

Fire Paradox Fuel manager. user friendly  +

[ ODocumentati-:un ][ ;FjiLicense ]

[ vlnitiahze H xCanceI ] ) Help

Figure 9: New project window

®» Type a project name.
» Select the model to be linked: *Fire Paradox”’
®» Hitthe “1nitialize” button. Please refer to the chapter 5.2 for specific instructions.

Note: From this screen, you can also get documentation and information about FRE
PARADOX model licence.

) Capsis - AMAP/INRA - M

Echer Edo Afichage 1 pages Quts 7
P c @ (& ng radtfr/capsis/doku. php7d=help_en/freparadox Dty -|[%

% Capsis - AMAP/INRA

«s  Capsis Qe gL searh
ﬁ(‘?“ i ‘e

Fire Paradox Fuel Manager

and platform for >

A vegetation
wildland fire modelling

H
P
D
s
c
P
D,
P
D,
c

Ao
‘cimd

Oops..  ® [N 86T %0l NH 2o

Figure 10: Example of Fire Paradox documentation page
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5.2 Vegetation scene creation

A scene can be created from text files of various formats containing the description of fuel in
terms of layers and can be edited and modified. Polyline and polygon can be added in the scene
as well as fuel items (plant, layerSet) with the “add” icon. A scene can be built from scratch,
only using “add"” icon.

Several creation modes for generating a vegetation scene are currently available throughout the
user interface (Figure 11):

¢ From vegetation inventories: load an input file (database or detailed).
e From field parameters: create a scene based on stand level characteristics.
e From scratch: create an empty scene.

e From a previous scene already saved for reedition

Scene editor

(@) Detailed inventory |
(@) For viewing only, .scene files () idem, .popcov files () idem, .popcov files Full Dialag

() From field parameters (ICFVE...) :

() From scratch

¥ (m): ¥ (my

() Scene saved for reedition : E
Once the method chosen @ then go to the scene editor page

Buffers were correctly loaded

Login ._ | Password | [ Connection H Patterns Editor ] [ Next H Ok H Cancel H Help l

Figure 11: Scene generation window
The scene generation resulting from these different options, are detailed in the next chapters.

5.3 From a database inventory

This option enables to generate a vegetation scene by loading an inventory file which contains
only vegetation objects known in the FAIRE PARADOX FUEL database. The inventory file describes
each vegetation object throughout its “1p” in the FIRE PARADOX FUEL database, and location. This
option requires a connection with the remote database since species, height and crown
dimensions are read for each fuel in the database before generating the scene. The inventory
file contains also a line describing the dimensions of the terrain. Using this option to generate a
vegetation scene will make possible the creation of export files necessary to run the fire
propagation model.

5.4 From a detailed Inventory File

A detailed inventory file can be loaded: it describes each vegetation object in details throughout
its species, crown dimensions and location. It doesn't require an access to the FIRE PARADOX FUEL
database because it doesn't contain vegetation object “ID” of the database.

5.4.1 For Viewing Only

This sub option is planned when user doesn’t need to run an export of the vegetation scene to
be able to run the fire behaviour model. It enables to display on the vegetation scene a wider
range of vegetation objects than those stored in the FIRE PARADOX FUEL database.
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As example, an inventory file “Lamanon_Mixed_wP61_sg.scene” (cf. Annex 14.1) is available in
the given Capsis archive and precisely in the “capsis4\data\fireparadox” directory. The file
describes 48 trees.

®» Select the "From an Inventory” and “For viewing only” options of the scene
generation window.

®» Click on the “Browse” button and select the “Lamanon_Mixed_wP61_sg.scene” file in
the “<install_directory>\capsis4\data\fireparadox” directory (e.g.
“C:\Program Files\capsis4\data\fireparadox").

®» Click on the “Generate the scene” to display the resulting scene.

["Iscene editor
((Stafe)[ Scens [ Rendering [ Setection |

"2 || Total cover h):
a m: [

Tree strata

* . &5 " . |8 |
[
\l 2| cover gia:
hd

Phytovolume :
7 Dominant species :

Herbaceous strata

D cover o:
[

zoom: Clickshove to zoom

Lo Tpessword| | [ comocton, | [patomeraor | [wprevivus ] [0 ] [ corceln] [t

Figure 12: Scene creation from an inventory file
5.4.2 From POP COV files

This sub option enables to generate tree or shrub populations. Several populations can be
automatically generated by using some intra and inter populations spatial rules and constraints.
Spatial rules use the Gibbs parameter:

Gibbs parameter values: 0 = random distribution; 1000 = regular; <0 = aggregated

The vegetation scene has no link with the FIRE PARADOX FUEL database and cannot be exported
for running a fire simulation.

As example, an inventory file ™ _4REC_poplPins bonnes valeurs.txt” (cf. Annex 14.1) is
available in the given Capsis archive and precisely in the “capsis4\data\fireparadox”
directory.

®» Select the "From an Inventory” and “idem, .popcov files” options of the scene
generation window.

®» C(Click on the "“Browse” button and select the ™ 4REC_poplPins bonnes
valeurs.txt” file in the “<install_directory>\capsis4\data\fireparadox"
directory (e.g. “c:\Program Files\capsis4\data\fireparadox”).

®» Click on the “"Generate the scene”

®» You can optionally modify values in the simplified dialog window untitled “Spatial
rules and constraints”.

5.4.3 From POP COV files Full Dialog

This sub option is similar to the previous one. The only difference is the display of a complete
dialog window for defining spatial rules and constraints.
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5.4.4 For Matching with Database

This sub option is not available yet. It will be necessary when user will finally need to create an
export of the vegetation scene to be able to run the fire behaviour model. As the inventory file
doesn’t contain vegetation object “ID” of the AIRE PArRADOX FUEL database, the loading procedure
will match each vegetation object with the most similar object present in the database.

5.5 From Field Parameters

This option is useful to generate automatically a vegetation scene, given some indications
describing its structure and composition. It may contain a list of dominant tree species (with
specific heights and DBH classes) and list of Fuel LayerSets including their respective Fuel
Layers for the description of the understorey (height, cover, bulk density, moisture content, ...).

As an example, file “fuelbreak.txt” is available in folder capsis4/data/fireparadox (Annex 14.1).

5.6 From Scratch
An empty scene can be generated by giving the dimensions of the terrain.
®» Select the “"rrom scratcnh” option of the scene generation window.
» Type the required dimensions (m) of the terrain in the “Lengtn” and “widtn” fields.

®» Click on the “Generate the scene” to display the empty scene.

Centeredon : ©,0,0)

dldN\ B % 7| P W&

Zoom: Click+iove to zoom

Login | | Passwor | | connection || patterns Eator | previous [ or|[ cancer |[ new |

Figure 13: Scene creation from scratch

5.7 From Saved Scene

CAPSIS can save FIRE PARADOX scene in a special format that can be re open later for further
modifications.

» Select saved scene on your computer
» Click on the “Browse” button and select the file in your computer

®» Click on the “Generate the scene” to display the scene.
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6 VEGETATION SCENE MODIFICATION

Vegetation scene modification includes the selection, add and remove functionalities.

6.1 Selection

Individual and group selection techniques of vegetation objects are possible throughout the 3D
view panel in clicking with the mouse.

Selected vegetation objects appear in the chosen colour for selection (here RED) or in a
coloured bounding box.

» | * | to select an object on the scene

Figure 14. Vegetation objects Figure 15: Terrain object Figure 16. Grid object
selection selection selection

Note: While a selection is active, functionalities are effective only inside the selection
6.1.1 Individual or Multiple Selection
All type of objects visible on the scene can be selected: vegetation objects (tree, shrub, grass),
polygons, polylines, grid and terrain.
®» Click on the “select” button of the Menu Bar.

®» For simple selection, click with the left-mouse button on desired vegetation objects.
This action deselects all previously selected objects.

» For a multi-selection, hold down the [ctr1] key while clicking with the left-mouse
button on objects.

®» For a selection of objects within a drawn area on the scene: move your mouse while
clicking with the left-mouse button and draw a rectangle including the group of
objects that you want to select.

6.1.2 Unselection

Hold down the [ctr1] key while clicking with the left-mouse button on vegetation objects that
you want to unselect.

@ At any time the undo button, permit to cancel last actions, even selections.
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6.1.3 Selection with the Scene Inspector

Object selection is also possible with the scene inspector.

| State| Scene | Rendering | Selection | Edition

- & Tree (10)
- @ Tree (11)
- @ Tree (12)
- @ Tree (13)

l Collapse all H Expand all ]Selecti-:n:S

»

Click on the “scene” tab of the “real
Time Panel”. All objects visible on the
scene will appear in the inspector.

For simple selection, click with the left-
mouse button on desired vegetation
objects. This action deselects all
previously selected objects.

For a multi-selection, hold down the
rctr1] key while clicking with the
left-mouse button on objects.

Figure 17: Multi-selection of trees in the scene inspector

6.2 Adding

An interactive mode permits to add objects on the scene. This chapter focuses on the way to
display vegetation objects on the vegetation scene, and on the way to add figures as polygons

or polylines.

:_@%_' to add an object on the scene
Choose the vegetation object
Choose the planting method process
Click on “app” to add the object (s)

y 5 33

n Add in the scene

Items dhoice

|Tree

Typ= :

Method : EFursPara:qu database

[ Selechion criteriz
[] Gerder / Spectes :
[l Height ¢my) =
[l crown Diameter (mj :
Plants in the databass

Crow...
0.25]
0.5

Species Heigh...| Crow.,.
Blols semparvir... | 0.75
Buoius sempervir... 0.75

Mean...
1.507|
1.507)

LAl
70| 10; A |
70 10|

1]

05

0.75)

Codusatiantica | 1]
Cistus albidus iz
Cistus albidus 2.5

oloolalolo

0.308
0.237

o -

Bt
10|
10|

70]
70|

E=1[=1E=1{=1{=}{=]

Cistus albidus 0.5 1

0.142]

70] 10] 14l

Spatialisation-
Methed ©

| |
|To add items, click in the scene at relsvant locacions. The activate |
|,

|/ desactivate possibilities make it possible to change the point of
|view in the scene and then to come back to the Interactive planting

el

Figure 18: Dialog window for adding a vegetation object in the scene
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The interface is divided into two areas dedicated to the selection of “what to add” (“1tems
choice” frame) and the definition of “how to add” ("spatialisation” frame).

6.2.1 Item choice: Vegetation Objects Selection

Two drop-down lists permit to indicate the object item to add in the following list:
eFireParadox Database Tree
elocal tree
eFireParadox Database Layer
eLocal layer

For each type, selection criteria are displayed to help the user in his research. A table displays
available vegetation objects according to the criteria.

a) Adding a FireParadox Database Tree
®» Fill the selection criteria if necessary
®» Select a Tree in the list extracted from the database
®» Add the selected tree on the scene with a planting option

Ttems chaica
Type : | Tree VV:
Method : |FireParadox database |

Selection criteria

[ cender / Species :
[Height (m) :

["] crown Diameter (m) :

Plants in the database

Species Height (m) Crown base H (m) Crown D (m) Maan bullc densit...  LAI Live Maisture (%) Dead Maisture (%)
Buxus sempervirens 0.75 0 0.25 1.507] 8] 70 10{
Rosmarinus officinalis 0.25 0 0.25 1377 4] 70 10
Rosmarinus officinalis 0.25 0 025 213 a 70 10
Raosmarinus officinalis 0.25 0 0.3 1.67] 0 70 101
Thymus vulgaris 0.25 0 0.39 1.797 1] 70 10
Rosmarinus officinalis 0.25 0 04 2.339] 4] 70 10
Rosmarinus officinalis 0.25 0 0.45 2,25 0 70 101
Buxus sempervirens 0.75 0 0.5 1.507 1] 70 10] &
Cichan allidioe ne n ne 02090 Tal a0 10 i

Figure 19: Adding a Database Tree
b) Adding a Local Tree

®» Select a tree species
®» Fill the tree general information
» Add the selected tree on the scene with a planting option
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866 Add in the scene
Items choice
Type : [ Tree |
Method: | Local Trees o
Species : [ Pinus halepensis o
Dominant Height (m) : 10.0
Mean age : 30.0
Standard deviation : 0.0
Number of stem/hectare : 400.0
Live Moisture content (%) : 100.0
Dead Moisture content (%) : 10.0
Spatialisation ’
Method : [ Random pattern £
"1 Inside the selected polygon
Number of items : 0
Add mdl

c)

y¥ 3 3 33

Figure 20: Adding a Local Tree

database)

Select a Layer in the list extracted from the FUEL database
Click on “app~ to add this layer to the composite layer
Update Layer description in the Composite Layer table

Adding a FireParadox Layer Sets (a Composite Layer from the FIRE PARADOX FUEL

Repeat these action as far as the Composite Layer is not complete

Add the Composite Layer on the scene with planting option

n Add in the scene

X|

~Items choic;
Type :
Method :
Layers in the database
Layer max height (m) between : ‘ ‘and | ‘
Layer min height (m) betweaen : ‘ ‘ and | ‘
Name = Min H {m) Max H (m) Density (kg/m3) LAL
Arbutus unedo 1] 3 0.003 0] |PS
Arbutus unedo 3] 2 0.005 8
Brachypodium retusum a 0.25] a 0| =
Buxus sempervirens 0 0.75 0.251 0=
Buxus sempervirens 0 15 0.458 Q
Buxus sempervirens 0 0.5 1.434] 8]
Buxus sempervirens a 0.25 2.545 8]
Calycotome villosa a 15 a 0] »
[ Add I [ Remave ] [ Clear ]
Compasite layer
Nama Min H (m) Max H (m) Characteris...  Caver (%) Live MC (%) = Dead MC (%)

Cover percentages sum :

Add layers in the composite layer, fill in the missing characteristic size, cover percentage (mandatory) and moisture content,
then 'Add’ the compaosite layer in the scene in place of a selectsd polygon

Add

Help

Figure 21: Adding a Layer from the FUEL database
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d) Adding a Local Layer

A Local Layer Set is a Composite Layer built with layers that are not extracted from the Fuer
database. Local Layers may have tow origins:

¢ “pPredefined LayerSets”: The button “add 1ayerset” entails to add the layers of
predefined layerSet models. Other default models can be added in a text file if required.

Note: The option for evolution with time is not yet available.

e "Build the LayerSet from individual layers”: The button “"add layer” entails to

add selected layers one by one.

Note: All the layers included in the “Local Layer sets” can be edited and modified if the user
prefers specific values for a given parameter in the table.

Add in the scene

|-Items choice
Type : | Layer :
Method : | Local Layer Sets : \

| [Choose a predefined LayerSet

Predefined layerSet :

(*) Default

& Specify field properties (for layerSet evolution with time)

LayerSet age :

Build the LayerSet from individual layers

| Low western garrigue (D Type)

LayerSet fertility (from 0 (better) to 3 (worst)) :

Add layerSet

Species : '_ Australian grassland ™
Valid between : | 0.7 and : 0.7
Max height (m) : 0.6
_ Add layer

Remove the selected layer Remove all layers
Local Layer Set
Mame FiLocalLayer... | Min H {m) Max H imj} Charac. size... | Cover (%) Live MC (%) Dead MC (%) | Alive density | Dead density | SVR (ka.m-3)  MVR im2.m-3)
Quercus coccifera 0 0 0.8 3 12.4 76 0 1.55 0 4,651 500
Ulex parviflorus 0 0 0.92 3 12.4 49 4] 1.22 0 5,555 500
Quercus coccifera o] 0 0.39 7 49.4 76 0 2.67 0 4,651 500
Brachypodium ramosum 1 0 0.12 4.5 10.6 15 0 0.442 0 10,000 500

Total load of the layerSet (kg/m2) :  0.81296204
LAl of the LayerSet: 0.0

Percentage sum (%) : 76.9348

place of a selected polygon

Figure 22.: Adding a Local Layer

6.2.2 Spatialisation: Planting Method Process

Add layers in the composite layer, fill in the missing characteristic size, cover percentage (mandatory) and moisture content, then 'Add' the composite layer in the scene in

_ Add Help ),

The planting process is the way to display vegetation objects on the vegetation scene. After
having selected a vegetation object, it is necessary to specify its location, its clone number and

its planting structure.

Different modes for spatial display of vegetation objects on the scene are currently available:

®» Interactive planting

®» Planting along a line
®» Planting in rows
»

Random patterns
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a) Interactive Planting
This option enables to locate trees directly on the scene, with the mouse.

Spatialisation-

veted . I When this option is activate, one vegetation
- AT ~ | object will be planted for each click on the
|To add items, click in the scene at relevant locations. scene.

|The activate / desactivate possibkilities make it possibkble

|to change the point of wview in the scene and then to come It IS posslble tO deaCtlvate thIS Optlon, fOI’
DAck Lol Toteractiveplaneing selecting functionality or any other object on
the scene.

Add Help
Figure 23: Interactive planting dialog

b) Along a line
This function permits to plant vegetation objects along a line according to spatial parameters.

» A line can be a polyline or the contour of a polygon.
®» A"Number of items” Or @ “Density” per meter can be displayed on the scene.

®» “Absence probability” enables to specify a rate of exceptions in the planting
process.

» "alea” is the maximum distance that is permitted between the selected line and the
effective location of the planted object.

Spatialisation
Method : Planting along & line |
(@) Number of items : 510|
() Density (per meter) : (0.0 [ (T
Absence probability : 00 ' @ ‘ jW’T“ .
Alea (m) : ;_(_10 ' ., }lé‘ \a\
o o ‘, ;
[er ] 0 M
Add Help v
] 0
L] '
() p U
“e

Figure 24: Along line planting process

c) Planting in rows
This function permits to plant vegetation objects in rows according to spatial parameters.

®» Planting can be done on the all scene or only “Inside a selected polygon”.

®» "Distance between plants” and “Distance between rows” determine the planting
pattern.

®» “Absence probability” and “Random” enables to specify a rate of exceptions in the
planting process.
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rSpatialisation
Method :

Distance between plants (m) :

|0.0
.0
oo

Distance between rows (m) :

Absence probability

Random (m) : CIG

|The items will ke drawn in the polygon bounding box then
|only the items in the polygon will bhe kept

Figure 25: Planting in rows method of planting

d) Random Patterns

This function permits to display a set of vegetation objects following a random pattern.

»

Planting can be done on the all scene or only “"Inside a selected polygon”.

» “Number of items” determines the number of trees that will be randomly generated.

Spatialisation - : ( : ® °
Method : |Random pattern > ¢ ® @ ’
inside the selected polygor - ; 09 ® o9
Number of items : IG J ’ o %’”* % g
IThE given number of items will be drawn in the polygon : (‘j‘ mT. L] @
|bounding box then only the items in the polvgon will be ' 9 1 *‘g , , ..
kept r ° b ‘ ‘Y ® ’ q
M : . ’h *
I RN e
Add Help ’ :
[ ]

Figure 26.: Random pattern method of planting

6.2.3 Adding a Polygon or a Polyline

It is possible to add vegetation objects (individual plants) within or along a polyline or a

_ to draw a polygon

» Click on the right icon and draw the fig

ure with you mouse.

» A double click enables to end the drawing. For a polygon, the figure will be closed

automatically.

Figure 27: Drawing a polyline

Figure 28: Drawing a polygon
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6.3 Updating

The scene structure can be modified by moving vegetation objects on the scene. Several
vegetation objects can be moved simultaneously thanks to a multi-selection process.

Silvicultural treatments, in other word the modification of the vegetation structure on a
predefined scheme (tree thinning, brush clearing, etc.), are available as an “1ntervention”
once the scene has been validated (see Chapter 10).

6.3.1 Moving Functionality

®» Select vegetation object(s) to be moved.

» H to move an object on the scene.
» Hold down the left-mouse button while moving the cursor to the target location.

The “Edition” tab also permit to update precisely selected objects coordinates.
» Select vegetation object(s) to be moved.
®» Select on “Edition” tab of the "Real Time Panel”.

» Change the object coordinates

State | Scene | Rendering | Selection | Edition State | Scene | Rendering | Selection | Edition
Item Item
MName :
Mame @ |Grid
Ref,
16,15 i Pt e
e | 3] e O i
Figure 29: Tree coordinates edition Figure 30: Grid coordinates edition

6.3.2 Deleting Functionality

The suppression is available on pre-selected vegetation objects.

» Select vegetation object(s) you want to delete.

I to remove the object on the scene.
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7 VEGETATION SCENE VISUALISATION

7.1 Viewpoint Motions

View motion functions allow the user to interactively rotate, zoom and pan the vegetation
scene.

Note: x-axis (horizontal) as direction of fire propagation, z-axis as vertical direction and y-
axis as the depth of the scene.

7.1.1 Orbit Functionality

3D orbit motion permits to change the user viewpoint while keeping the target scene fixed.

» Click on cﬁ} “orbit” button of the Menu Bar.

» Hold down the left-mouse button and drag in the 3D view panel:
= Drag up/down to rotate the scene around the x-axis,
= Drag left/right to rotate the scene around the z-axis.

Figure 31.: Angular, side and bird’s eye views obtained by orbit view motion

7.1.2 Zoom Functionality

The zoom function moves the viewpoint either further from (zoom out) or closer to (zoom in)
the vegetation scene. Two ways are available:

» Click on q “zoom” button of the Menu Bar.

» Hold down the left-mouse button and drag in the 3D view panel:
= Drag up to zoom out,
= Drag down to zoom in.

7.1.3 Pan Functionality

The pan functionality is useful to crop the view as it moves the scene while keeping the
viewpoint fixed. Two ways are available:

W

®» Click on I’ “pan” button of the Menu Bar.

» Hold down the left-mouse button and drag the cursor in the desired direction.
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7.2 Object Renderers

Objects (terrain, grid and vegetation objects) of the vegetation scene can be visualized in
different ways thanks to several renderers.

As any renderers are in fact C4psIs extensions, the Fire Paradox module needs only to match an
extension to be able to use it. S0, "Bounding Boxes”, “Lollypops” and “Grid” renderers are
used as they were released in Capsis; it implies to adapt some functionalities to the Fire
PARADOX FUEL MANAGER requirements. On the contrary, the “pPattern Sketcher” renderer was
especially developed for the FIRE PARADOX FUEL MANAGER purposes.

7.2.1 Renderers Dialog Windows

Renderers can be user-configured in the “Rendering” tab of the "Real Time Panel”. The tab
is composed of two frames:

| State | Scene | Rendering | Selection | Edition| * The "Renderers 1list” at the top
V| Type Renderer displays all objects (terrain, grid and

|w| |Palyline |anchars . . . .
. AFREioS vegetation objects) which are contained

in the scene with an associated render.

vl erid lGrid | e The “settings pane” permits to edit
[ Top view ] selection : () settings which are specific to each kind
Rendering Lollypop with Profil of render. For instance, if vegetation
O outline objects are displayed with the lollypop
(@ Filled render, the user can change the
Number of sectors : |8 settings for the crown representation.

Figure 32. Object renders pane/

®» Right-click on an object item of the “renders’ 1ist” to change its current render
with one of the available ones.

®» In the corresponding “settings pane”, you can modify its parameters.

i s e i i

s

Figure 33 Tree bduna?'ng boxes render Figure 34. Tree lollypop with profile render
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7.2.2 Pattern Sketcher Render

A “pattern Sketcher” render has been created especially for the FIRE PARADOX FUEL MANAGER.
Dedicated to vegetation objects, this render permits to visually differentiate categories of
vegetation objects using geometric forms and colours. Please refer to the specific “Patterns’
Editor” (chapter 9) to know more about editable functions.

Various geometric shapes of the tree crowns may be used to display various tree species or
different height classes of the same species. A colour setting enables further details in
vegetation classification display.

The “settings pane” dedicated to the “pattern sketcher” render is divided into two main
panels.

a) “colors” frame

This frame contains four options and a table. According to each option, the table content differs
and the user can set colors to different targets. Setting colors in function of criteria permits to
visually analyse the scene (chapter 8).

e “one color”option: set a unique color to all vegetation objects of the scene
e "By taxon” option: set different colors for each taxon of the scene.

e "By height threshold (m)” option: set a color to shape patterns according to a
height threshold. Fill in a value in the corresponding field and validate by pressing
the [Enter] key.

b) “Rendering” frame

This frame reused similar functionalities — visible/invisible and filled/outline options — as for the
lollypop render. Two additional options are proposed:

» Untick the “r1at” option to display shading effects.

®» The “Light” option permits to switch on/off the light which illuminates the scene.
The use of this parameter is dedicated to the fire damage visualisation; please refer
to chapter O for further details.

[e) Scene editor

[ State  Scene Rendering  Selection  Edition ]

'@ v |Type Renderer

{;2 ™ Palygone Polygens

4 ™ Layer FireParadox Layers
| O frree ____________|PamernSkewcher ]
M Terrain DTM
M Grid Anchors

Top view ] Selection : {iJ Up ) ( Down |

Colors -
@ One color
O By taxon

..... - () By height threshold (m) 2.0

i\ |e=| % | ~ | ©

..... () By fire damage level
Target Calors

All I

Rendering

Scene quality note (%) : 100
'2[ Trunk Visible

'z[ Crown Visible

() Outline

@ Filled

] Flat

Login Password (" Connection ) (* Patterns Editor ) ¥ Light

| Orbit: Click+Move to orbit, Shift+Click+Maove to translate, Ctrl+Click+Move to zoom

4

Figure 35: Pattern Sketcher Render options
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7.2.3 Degraded modes for heavy scene manipulation

Special attention has been paid to the robustness and efficiency of scene manipulation, because
3D visualization is a costly technology and items displayed on the vegetation scene can be very
numerous.

First, a degraded mode based on skeleton of tree crown is used by default during view
manipulation (fast mode).

Second, the rendering of trees is degraded when tree number is high (Table 3), so that scene
manipulation is maintained. The quality of this representation can be temporary increased for
more accurate visualization.

Table 3. Rendering mode by default depending of the number of trees

Tree number Rendering Quality note

<=20,000 Crown and trunk plotted, hyperbolic decrease | Between 50 and 100 %
of the number of sectors use for crown
representation from 16 to 4

<=150,000 Crown plotted only, 4 segments only for crown | Between 1 and 50 %
representation, for the highest trees;
anchorage only for the smallest; the proportion
of trees represented by their anchorage
increase linearly with the tree number

>150,000 All trees represented by default by their | 1 %
anchorage (number of pixel depending on tree
size)

To increase rendering level of the “Pattern sketcher” of trees can be improved or degraded
manually through the parameter “scene quality note”, with can vary from 0 (worse
resolution) to 100 % (best representation).
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8 VEGETATION SCENE ANALYSIS

Descriptive analysis is available in the "rReal Time Panel” on the right side of the FIrRE PArRADOX
FUEL MANAGER main window (Figure 7). Analysis can be made on the whole set of vegetation
objects or limited to a subset. In addition, visual analysis refers to different displays of the
vegetation objects in the 3D panel.

In addition to relevant statistics, vegetation scene screenshots will give a visual overview of the
vegetation scene.

8.1 Descriptive Analysis on the whole set of Vegetation Objects

The “state” tab of the “"Real Time Panel” is dedicated to the analysis of the whole set of
vegetation objects. The aim is to display in real time indicators relative to the vegetation scene
composition and structure. It aims at helping user to follow-up the construction of the scene
and to compare its current state to initial objectives: cover, presence of dominant species, etc.

State | Scene | Rendering | Selection || Edition|
General

Tatal cover (%) : 4
Maximum height (m) : 15

Total load (kg/m2) : 0.02
Murnber : |48
Threshold between shrub and trees
Threshald value (m) : |20
Tree strata

Cover (%) @ .4
Nurnber : |4z
Load (kg/m2) : 0.02
Shrub strata

Cover (%) : 0
Phytovalume : 0

Load (kg/mz) : 0

Figure 36. Descriptive analysis, State panel

The indicators available are:

a) General
e “Total cover (%)”: total cover fraction of the vegetation displayed on the scene
e “Maximum height (m)”: height reached by the highest vegetation object.
e “Total Load (kg/m2)": total fuel load (only fine fuel)

e “Number”: the number of vegetation objects present on the scene.

b) Threshold between trees and shrub

”

e “Threshold value (m)"”: vegetation objects lower than the threshold value
belong to the shrub strata, whereas others belong to the tree strata.
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c) Tree stata
e “cover %": cover fraction of the tree strata
e “Load (kg/m2)": fuel load of the tree strata (only fine fuel is considered).

¢ “nNumber” Of vegetation objects in the tree strata.

d) Shrub stata
e “cover %": cover fraction of the shrub strata
e “phytovolume”: bulk volume of shrub strata (m*/ha)

e “Load (kg/m2)": fuel load of the shrub strata (only fine fuel is considered).

8.2 Descriptive Analysis on Selected Vegetation Objects

The “selection” tab in the “"Real Time Panel” permits to display information on selected
vegetation objects. The tool called “1nspector” displays detailed data on the selected object.

| State | Scene | Rendering i Selection | Edition|
Selection: iInspect-:lr v
E] E] ‘TreeWimCruwnProﬁ\eItem |
Field Value
Age £l
CrownBaseHsight k.4
CrownCalor java.awt.Color[r=0,g=255,b=51]
CrownProfile double[S][2]
CrownRadius 1.975
CrownType =
llobh 19.75
|[ExternalRef FiPLant id=45 shapeld=-1
l[Height 10.0
l[temid 3
|litemidassring @]
lIMax (10.48,-15.13,10)
1IMin (6.52,-19.08,0)
lMame rull
l|PresentationName [Tree (&)
|[RelativeMax (1.98,1.98,10)
| RelativeMin (-1.08,-1.98,0)
Tree FiPLant id=45 shapeld=-1
Type Tree
X 2.9
K Twist 0.0
b r17.100000381469727
YTwist 0.0
Z 0.0
ZTwist 0.0

Figure 37: Tree Inspector Panel

8.3 Visual Analysis

During the Pattern render development, some options were developed in addition such as
setting colours to shape patterns according to criteria species or height threshold.

11m

Figure 38: By height threshold Figure 39: By species
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Figures 38 and 39 show perspective and side views to display the vegetation scene in using:
e two different colours for vegetation objects over and underneath 11 m.

e two different colours according to the species criterion, Pinus halepensis and Quercus
ilex .

8.4 Effects of Fire Visualisation

Fire damage on vegetation objects has been mainly focused on fire-induced tree mortality.
Several fire impacts on trees crown and trunk have been defined and can be visualized at the

scene scale.

Level Colors
Crown =
Crown scorched height
Crown kiled height | I
Trunk |
Man: trunk killed height | I
tin trunk kiled height | I

Figure 40: Visualisation of fire impacts on trees

8.4.1 Crown Damages visualisation

Three levels of crown damages are classified:
¢ “crown”: green per default.
® “Crown scorched height": yeIIow per default.

e “crown killed height”: grey per default. The best display of this impact would
be transparent in order to represent the dead fuel but it is too much resource
consuming.

8.4.2 Bole Damages visualisation
Bark charring is shown on tree trunk with min. and max. heights.
¢ “trunk”: brown per default.

¢ "Max trunk charred height”: dark per default.
¢ "Min trunk charred height”: dark per default.
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8.5 Visualisation Options

For Pattern sketcher render, several visualisation options are available:

Trunk visible (Yes/No)
Crown visible (Yes/No)
Crown filled or outlined
Crown flat (Yes/No)
Light (Yes/No)

Rendering

[¥] Trunk Visible
[¥] Crown Visible
7 Outline

(@ Filled

[IHat

[¥] Light

Rendering

[ Trunk Visible
Crown Visible
@ Outline

i Filled

[ Frat

Light

Figure 41. Various visualisations options of pattern sketcher render
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9 PATTERNS' EDITOR

The crown Patterns’ Editor enables to create shape patterns and to assign those typical crown
profiles to groups of vegetation objects. Three criteria are taken into account — taxon, height
and environment (openness: open/closed environment) — to constitute groups of vegetation
objects. Crown overall structure depends strongly on these three criteria.
®» C(Click on the “patterns’ Editor” button in the “bottom toolbar” to access the
Patterns’ Editor and its functionalities (please note that it takes a few seconds to
open the Patterns’ Editor for the first time).

9.1 Screen Layout

The Patterns’ Editor main interface gives an overview of available associations between criteria
and shape patterns. Advanced functionalities can be accessed throughout the different areas of

this dialog window.

Note:. Several interfaces deals with shape patterns; an overview of links is displayed in

Annex 14.2.
"__' Patterns table g]
Filter
[[] Taxans Jbus = [] Height interval (m) [ .. i [ [l Environment o l ASSOCIatIon
Criteria
CriteriafPatterns links Preview
[ + Taxons i Height intervals Enwiranment Patterns Add T 10 Tl \
Arbutus unedo 0,1 Closed Wrbousier boule-3 - 50 - 595 - 5, [—] == ==
Patl'el'n List Broadleaves 3, 10f pened Eroadleave Standard-6 - 18- 5... . feroie T LR | | | | |

Pinus halepensis i Closed Sapin-5 - 0- 580 - 560 - 530 - 5., )| Madify ] L ] _75
Quercus coccifera 0,3 Closed wrbousier boule-3 - 50 - 595 -5,
et 3 Bro: ndard-6 - .gq
Resineous Resineous standard-11 - 35 - |

i

4

e = -
o § e o Previewer
Associations
Criteria — >
»
Shape
Pattern
-Supelioldismel =
-Infgrimmamgtg.. }

Cliert l Patterns List l Ok [ Cancel ] l Help l ‘—Fu”ctio” buttons

Figure 42: Main window of the Patterns’ Editor

a) Frame “rilter”
The frame “rilter” permits to sort all available associations using the three criteria: faxon,
heightinterval and environment. Check a box in front of a criterion to filter the associations.

e The “Taxa” drop down list contains all taxa stored in the FIRE PARADOX FUEL

database.

o Select a genus or species to sort associations mentioning it.
Check the “strict” box to make a search on association with the right taxon.
Unchecking it lets the search performed on the right taxon and less taxonomic
level (e.g. criteria = Quercus; associations with Quercus and related species are
searched — Quercus ilex, etc.).

e The “Height interval (m)” contains two fields dedicated to the lower and
upper limits of an interval, respectively inclusive and rejected values.
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o Fill'in a value as lower limit to search all associations which is higher.

o Fill'in a value as upper limit to search all associations which is lower.

o Fill in values as lower and upper limits to search all associations which height is
included in the specified interval.

Note that associations with no specified height interval display all the possible

results.

e The “Environment” drop down list contains two values: open and closed.

b) Frame “criteria/Pattern links”
e Table
This frame displays available associations between criteria and shape patterns. Each line of the

table is an association: the first three columns correspond to the criteria and the last one
indicates the associated shape pattern name.

Associations of the table can be sorted by column entitled by clicking on.

e PButtons

[/A\}

Manipulative functionalities are available throughout the “add”, “Remove” and “Modify” buttons.

o Create an association: refer to chapter 9.2.1.
o Update an association: refer to chapter 9.2.2.
o Delete an association: refer to chapter 9.2.3.

C) Frame “preview”

A preview of the selected shape pattern is displayed at the right side of the interface. Inferior
and superior areas are displayed as well as the dimensions of each crown diameter.

A problem subsists in the shape pattern proportions: as the crown is expressed in percentage;
it should be a cube and remain a cube when the window is re-size computer.

d) Patterns’ List
At the bottom right of the window, a “patterns’ List” button permits to have access to a
dialog window dedicated to available shape patterns; refer to chapter 9.3.1.

9.2 Association: Shape Pattern linked to a Group of Vegetation Objects

A shape pattern is supposed to be created in the purpose of being used by a group of
vegetation objects. That's why criteria are specified in a first time to identify a collection of
vegetation objects for which a shape pattern is then assigned.

According to the taxon, height and environment criteria, each vegetation object should have a
reference shape pattern.
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The dialog window designed to associate criteria to a shape pattern is composed of three areas:
e The“criteria” area displays the three criteria which can be filled in.
e The “patterns” area offers three options to choose a shape pattern.

e The “preview” area is the same as described in the previous dialog box.

Criteria Preview
Taxans ! :.junlperus v|

Height inkervals {m} : [ D = 5 [

Environment : :.C\-osé-d £

Patterns

() Existing v

© i

O | 2

[ Confirm ] [ Cancel ] [ Help ]

Figure 43.: Add and update association window
9.2.1 Create an Association

It is forbidden to create similar associations using the same taxon, height intervals and
openness.

®» Click on the "ad4” button of the Patterns’ Editor main window.
®» Fill in the right criteria. The “Taxon” one is mandatory.

®» Associate a shape pattern to the criteria:

= An existing one: select an available shape pattern in the drop down list.

= A new one: click on the “create” button to create a new shape pattern;

= A clone one: select an available shape pattern in the drop down list and click
the “cione and edit” button. This option is useful to create a new shape
pattern based on an existing one.

» Validate by clicking “confirm”; the new association is added to the table.

9.2.2 Update an Association

Updating an association consists in updating the criteria and/or updating the associated shape
pattern. Those modifications imply to take into account the same coherence rules as for a new
association.

®» Select an association in the table.

®» Click on the “Modify” button of the Patterns’ Editor main interface to open the same

window as for adding an association. The parameters of the selected association are
already filled in and can be modified.

®» Validate your changes by clicking the “confirm” button.
9.2.3 Remove an Association
Associations can be removed by two ways:

a) “Remove” button
®» Select an association in the table.

» Click on the “rRemove” button of the Patterns’ Editor main interface to delete the
current association. The user must confirm before really removing the association.
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b) “Rreset” button

At the bottom left of the interface, the “"reset” button permits to delete all “client” associations.
9.3 Shape Patterns

9.3.1 Shape Patterns Dialog Windows

Two dialog windows enable to manage shape patterns. The first one permits to describe a
shape pattern and the second one is listing all available shape patterns.

. Previen Patterns List Preview
Key Juniperus_0,5_1_false 100 100 Resineous standard-11 - 35 - 5100 - s10{ A8 PaCreT - 100 00|
Narme: 15-30- 580 I T = T gl T i |
Arbousier boule-3 - 50 - 595 - 590 - 585 —_ H Semm=Em |
e L s Arbousier boule-4 - 50 - 505 - 590 - 585 - = 1 |
M chameter height (%) | 30 % Sapin-5 -0 - 580 - 560 - 530 - 515 -55 |
Broadleave Standard-6 - 18 - 5100 - 592 i 5 o |
Sopes tors o 1 Arbousier boule-7 - 50 - 595 - 530 - 585 gl Ao |
Diameter height{%) % Diameter value (%) : % i T = 2- :g = 5 I
[ Diameter height{#} Diameter value (%) 2 I et 12 -0 ot
50 Bo |[» ! ! HH 13- 50
ix-14 - 33 - 580 - i60
)
Inferior diameters
Diameter height(%) : | % Diameter value (%) : | %
Diameter height(z) Diameter value (%) O i oot
i | [Xrners e 1
i NN EEENEEEEEEEEEE = = =
Figure 44.: Shape patterns edition window Figure 45: List of available shape patterns

a) Shape Patterns’ List Window:
e “Patterns’ List” frame
o A list of available shape patterns is displayed.
o The “rRemove patterns” button permits to delete a pre-selected shape
pattern.
o The “Edit patterns” button permits to modify the shape pattern
description.

e The “preview” frame, displayed on the right side of the window, gives an
overview of the selected shape pattern.

e The “"reset” button permits to delete all associations.

b) Shape Pattern Edition Window:
e The “Information” frame contains several data to identify clearly each shape
pattern:

o Avkey” as a single identifying.

o A “Name” composed of an alias — if any, a shape pattern number and
some information on crown diameters (e.g. “JuNTI-15-30-580" means
that the alias is gunz; the pattern number is 15; the max diameter
height is at 30% of the crown height and an intermediate diameter is
set at 8os of the superior area).

o An optional “a1ias” can be given to each shape pattern for a better
readability.

e The "Max diameter height” field contains the max diameter height. Per default,
it is set at 50% of the crown height.

e “Superior diameters” and “Inferior diameters” frames are structured in the
same way:
o Two fields are dedicated to set the intermediate diameter parameters:
the diameter height position in the crown (%) and its length
proportionately to the max diameter.
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o The “adad” button permits to create the new diameter according to its
parameters.
A table summarizes all intermediate diameters.

o The “Remove” button permits to delete a pre-selected intermediate
diameter.

e A “preview” frame is displayed on the right side of the window to give an
overview of the shape pattern during its construction.

e The “"reset” button permits to reset the parameters as it was at the beginning
(without warning).

9.3.2 Create a Shape Pattern

A shape pattern can only be created during the creation process of an association.

»
»

»

Click on the “create” button.

Give an alias (optional) to the shape pattern. The key and name data are
automatically generated.

Modify the max diameter height and press the [Enter] key to validate.

Add intermediate diameter in the superior and/or inferior areas of the crown by
filling in the corresponding parameters. Click on the “add” button or press the
[Enter] key to validate. The table is automatically refreshed. Columns of the table
are editable in double-clicking values; press the [Enter] key to validate.

Press the “ox” button to validate the shape pattern description.

9.3.3 Update a Shape Pattern

Knowing first the shape pattern to update, go to the right interface throughout the one
displaying all shape patterns.

»

»

Click on the “Edit patterns” button to open the same interface as for a shape
pattern creation.

Modify all the necessary parameters (alias, intermediate diameter dimensions, etc.)
and validate by clicking the “ox" button.

9.3.4 Delete a Shape Pattern

A pattern shape can't be suppressed if it is used in an association.

From the “patterns’ 1ist” window, shape patterns can be removed by two ways:

a) "“Remove Pattern” button

»
»

Select a shape pattern in the list.

Click on the “Remove Patterns” button to delete the selected shape pattern.
Validate the confirmation dialog box.

b) “Rreset” button
At the bottom left of the interface, the "reset” button permits to delete all shape patterns.
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10 STAND EVOLUTION AND INTERVENTIONS

When a vegetation scene is ready (Figure 47), it can be validated with the “ox” button of the
scene editor panel and it becomes an initial step (0a) (root step). From this initial step, an
various evolution scenarios can be run.

Scene editor

| State  Scene Rendering  Selection  Edition !

g General
¥ o
Total cover (%) : 81
Maximum height (m}:  13.41
Total load (kg/m2) : 1.03
Number : 2336
Threshold between shrub and trees
Threshold value (m) : 155
Tree strata
Cover (%) : 49
Number : 2336
Load (kg/m2) : 0.49
Shrub strata
Cover (%) : 69
Phytovolume : 5199
Load (kg/m2) : 0.55
Orbit: Click+Move to orbit, Shift+Click+Move to translate, Ctrl+Click+Move to zoom |
Login Password (" Connection ) ( Patterns Editor \ ( Previous \ f ok ) " Cancel ) ( Help ) §

£

Figure 47: An example of ready to validate vegetation scene

C4psIs hosts models for forests / plantations growth and dynamics modeling. All modules,
including the FIRE PARADOX MODULE can be run under the same framework. Under a given
project, different simulations can be run to investigate several scenarios of the life of a stand.
Each simulation history contains different steps to describe stand evolution, human
interventions and ecological perturbations. Projects memorize the different steps of the
simulation history. Each step has a date and holds a snapshot of the stand at this date,
calculated by the linked model. A simulation always contains a root step, supporting the initial
stand, either loaded from file or virtually generated. When the project is initialized (i.e. model
parameters are set and initial stand is loaded), it appears in the Project Manager interface
(Figure 48). A header shows its main properties (name, model name, surface...) and the initial
stand (0a) is linked to the root Step with a date. The Project Manager provides a Step
contextual menu (the Step Menu) which contains Step management options.

'j Capsis 4.1.5 - [untitled]

File Edt View Project Tools Window Help

B
= h . 7
by %] lame : rir - Model: Fire Paratdox - 1,2 ha - All in memory -
Explorer | a—
Evolution
Inspector
MAID Viewer Intervention
Sapin viewer {ax—  Delete Step
Simple viewer P | | Pagea | Pages |
Text viewer W [rr.0a Z Export e =
ok T . —
Gyise Toolhof oy potiel | ™ Magnity: )
[ Configure
Properties

Reay

Figure 48: CAPSIS project manager interface, with the step contextual menu displayed
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When you click on a step (left button), it becomes the Current Step (with a pressed look) and
the project becomes the Current Project (with a project selection color). Actions in the Project
menu occur on the current project.

10.1 Project configuration, saving and opening

» Open the Project Configuration dialog
» Select the project by left-clicking one of its steps
®» Project > Configure

e Change the project name

e See more or less steps in the Project Manager

e Watch the settings of the C4prsis model linked to the project

Projects can be saved on disk and reloaded later on in the same exact state. The linked model
is also saved with its current settings in order to be reusable after re-opening.

» To save a project on disk:

Select the project by clicking on one of its steps

Project > Save As

Choose a location and file name (free file extension)
Validate

» To open a project from disk:

e Project > Open

e Select the file containing the project in the file system

¢ An overview shows information of the selected project / file
e Validate

10.2 Groups

Some models manage individual trees or plot cells in their data structure. For these models, it is
possible to create groups of trees or plot cells. These groups can be nhamed and then used in
the Viewers (ex: restrict to trees higher than 10m) or in graphical outputs.

» To open the “croup” catalog
e StepMenu > Group
» Create a new “Group”
e Group catalog > New
e Choose a name for the group
e Choose group type (ex: Trees / Dynamic)
e Select a filter
e Parameterize it
e Inspect the result in the display
e Optionally refine selection with other filters

e When everything is ok, Validate
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The group is saved to disk, it is now known by C4psizs until it is removed from the catalog.
®» Customize a “Group”

e Group catalog
e Select a Group to be customized in the list
e Customize
e Change filters parameters
e Validate
®» Remove a “GRouP”
e Group catalog
e Select a Group

e Delete

10.3 Stand intervention

Among the management options, the user can choose:

e to compute an evolution of the stand from a given step for a given number of
years: “evoruTtIoN” (this functionality is detailed in the main Carsis help on
line),

e to compute an intervention (pruning, thinning, clearing, etc.) or a perturbation
(Fire effects, etc.): “INTERVENTION”,

e to export the current step in a given format: “exporT” (this functionality will be
detailed in the next chapter).

In the case of an “evorLuTrIion~”, the model calculates different steps and links them after the
starting step. These new steps will have different dates. In the case of an “INTERVENTION” the
user has to parameterize the “INTERVENTION”. A new step is added after the chosen step,
carrying the stand after “1nTErRVENTION” (Figure 49).

Viewers can give a representation of the stand under a given project step. This representation
can be graphical (maps, distribution) or not (text). Graphical outputs can mix data extracted
from several steps of one or several projects. These representations can be graphical (curves,
histograms, scatter plots...) or not (tables, text...).

10.3.1 Interventions

Fire managers use mostly thinning and pruning, as canopy fuel treatment. Among the variety of
thinning possibilities available in C4psis, it is possible to simulate a thinning that respaces stems
or crowns. It is thus possible to simulate fuel-break according to French recommendations (ie, a
distance of 3 m between crowns). Pruning is also available. Generally, interventions are applied
to a group of trees or to a spatial location, which can be defined with a variety of criteria. For
example, the fuel-break presented on Figure 49 was build with a respacing of crowns at 3 m
from an initial stand with 800 stem/ha.

10.3.2 Fire perturbation

Fire perturbation is a specific case of “INTERVENTION” oOn the vegetation stand. This
functionality enables to calculate the fire impacts on the vegetation objects and namely on
trees. Two main options are available:
e Using the outcomes of the FIrReTEC fire propagation model. This option requires
exporting first the vegetation scene in order to run a FIRETEC simulation (see next
chapter). The result of a fire spread in terms of fire effects can be computed, as a
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function of different parameters (intensity and residence time, rate of spread and
residence time, etc.). It results in a new step or scenario in stand life.

e Using some published empirical models relating fire behaviour parameters to fire effects
on trees. This second option is the only one presented below. The empirical models
described below can thus be used to assess the fire severity parameters of each tree
(crown scorch/kill height and volume, cambium damage probability, mortality
probability, etc). The user can select the empirical model he wants for crown damage,
cambium damage and mortality probability through combo boxes.

R EE9
h‘i = wMame | fireparadox_Unnamed - Model : Fire Paradox - & ha - All in memory - (Users/pimont fcapsisd/dats/fireparados fuslbreak 1obuild dyn light tar
Explorer Bl e O ey Scenario a: 6 year evolution
JFehirna 20 Ve U w0 — ob e @ | % | s || w Scenario b: thinning, pruning
MAID Viewer T It T 3e o Scenario c: empirical fire effects
Sapen s
Simple viewer
Tl wibwes .
Page 1 Page 2 Page 3 Fage 4 Page 5 Page & Page 7 Fage B Page 9 Page 10
n = i

LS

0 LT late, CrrlaClick «Mowve 10 Zo0m we to orbit, Shafs+Click « Move to translate, Cirl « Clack +Move o 2oom

T IreTg fae oo 70T U ryirer

Wambat of mama hibed vaes B

Damage within classes of heighty

tervention done 4t o reatiot Tres e Caer

Figure 49: Project manager with 3 scenarios in an Aleppo pine stand separated by a road (in
black). The top part represents the different steps in year in the different scenarios, starting
from a same initial stand (0a), visualized below (top left 3D viewer). The different scenarios
are:
e a: natural evolution during 6 years of the stand,
e b: understorey clearing and tree thinning (5 m between crowns) on a 100 m wide zone,
followed by 6 years of evolution
e ¢ understorey clearing and tree thinning (5 m between crowns) on a 100 m wide zone,
followed by 3 years of evolution and a fire (750 kW/m)
Damage from the fire can be seen on bottom left 3D viewer, as well as some statistics on the
tree that died (in red), compared to their original number (in blue), by class of diameter
(bottom right).
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10.3.2.1 Fire damage to cambium (empirical models implemented)

Two empirical models can provide cambium mortality criterion, based on bark thickness and fire
behaviour standard characteristics. The first one was proposed by Peterson and Ryan (1986)
[5], derived from a simplified conduction model:

» Cambium mortality is assumed and the tree is killed when residence time (min)
_ 2
superior to i = 2.9BT , Where BT is the bark thickness of the tree (in cm).
More recently, Bova and Dickinson (2005) [6] proposed the following criterion, derived from
dimensional analysis and experiments:
» Tree death by cambium mortality is considered when bark thickness (mm) is lower to

0.27°°7°%  where 1 is the fire intensity (kW/m) and 7 the residence time (s) of

the fire. Preliminary works with Jones et al. (2004) [7] physical models seem to
compare better to Peterson and Ryan’s model.

Cambium kill models

30

T

= RyandtPeterson 1956

Bovad Dickinson 2005 (7=100kW/m)
Bovad Dickinson 2005 (1=1000kW/m)

Bovad Dickinson 2005 (1=2000kW/m)
2 5 M = RvandAmman 1994 with cvs=0
P. halep. (Rigoloy) with cvs=0

Bark Thickness (mm)
>

el

0 ‘ ; ‘ ‘
0 1 2 3 4 5
Residence time (min)
Figure 50: Bark thickness threshold for cambium mortality as a
function of residence time with several empirical models

Bark thickness models

A review of relationships available for bark thickness assessment as a function of DBH was done
for European species, based on the following publications (Ryan et al 1994 [8]; Pimont et al
2006 [9]; IFN 1990-04 [10]; IFN 1990-06 [11]). A selection of models was done, based on the
number and range of tree sampled and the coherence with other models. The main
relationships of bark thickness as a function of DBH are presented in Table 4 and Figure 51.
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Table 4: Review of bark thickness of different Mediterranean species
BT(m)=a+bxDBH*(m)

Species A b C R? References Origin
(#
trees)
Pinus 0.000424 0.076 1 0.99 [8] 8-84 cm
halepensis
Pinus pinea 0.00559 0.067 1 0.75 [8] 8-60 cm
Pinus  nigra 0 0.0621 0.838 (2371) [10, 11] 8-60 cm Alpes de Haute
subsp. nigra Provence, Southern French
Alps
Quercus 0 0.0381 0.623 (3218) [10, 11] 8-70 cm Alpes de Haute
pubescens Provence, Southern French
Alps
Quercus ilex 0 0.0232 0.614 (288) [10, 11] 8-35 cm Southern French
Alps

Selected models
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Figure 51. Bark thickness as a function of DBH for different European species

10.3.2.2 Fire damage to crown

Following Van Wagner (1977) [12], the crown scorch height (m) depends on fire intensity
(kW/m), wind (m/s), ambient temperature T, and lethal temperature T, (°C):
12/3 1

(T;rit - 7:lil') \/

h=4.55

3
I+ 38U—
1

This formula was obtained from dimensional analysis, plume theory and a few field
experiments. The lethal temperature depends on the type and size of organ (buds, needles).

The different models derived from this approach (Saveland and Neuenschwander 1989 [13],
Finney & Martin 1992 [14], Michaletz and Johnson 2006a [15]) were included in the FUeL

51




MANAGER. The assessment of scorch or kill height is used in the software to compute the crown
volume scorched (Figure 52), required for mortality models, assuming a crown shape [5] or
detailed plant architecture.

5606 Viewer 3D

Figure 52. Simulated damage to bole and crown in a Pinus halepensis stand, assuming a fire
intensity of 1000 kW/m and a residence time of 1 minute.

10.3.2.3 Tree mortality

A large variety of mortality models has been developed for European species (Table 5). These
models were implemented in the FUEL MANAGER, using Crown Volume Scorched and Bark
Thickness derived from the model described above. Additional mortality resulting from cambial
damage was also computed based on cambium damage criteria.

Other models that integrate more directly the mechanisms involved in death were also
implemented:

_(CVK);_O‘S
! 100 , with CVK the crown volume killed (%), 7. the critical time for cambium
mortality and 7, the residence time [9].

More recently, Michaletz & Johnson (2008) [16] have proposed the following model by including
more processes:

S(x,,BT)
Pm _{ nj
N, , with Nn and Nt, respectively the number of killed buds and the total number

of buds, x. the maximum necrosis depth in bark, BT the bark thickness (J=1 if t>=1, else 0).

In this last model, the pipe model assumption is used to evaluate Nn/Nt with 1- SAn/SAlcb, SA
(sapwood area), evaluated with allometric relationships.
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Table 5: Mortality models available for a few Medliterranean species
P=/1+exp (b0 + blxl+..+ bkxk)]-1

Variables and coefficient

Species [Source]

by b; xi b, X bs x5
1.75 -0.0385 CVS
P. halepensis [17] 5 -
-2.01 -0.0004 CVS 4.17 (1-e®")
2.32 -0.00038 CVS? 0.1119 DBH -1.649 BCrax
-1.13 -0.118 BLC 8.78 (1-e®")
P. nigra subs. laricio [9] -
-0.222 -0.103 BLC 9.95 (1-e®") -1.2 BCrean
7.390 -0.101 CVS 0.00381 DBH
P. pinaster[18]
0.527 -3.53 BC 9.04 (1-e®T
P. pinaster [9] ean ( )
-0.773 -0.0679 BLC 5.39 (1-e®")
0.759 -0.0499 BLC 9.32 (1-e®7) -2.71 BCrean
23.0 -0.253 CVS
P. pinea [17] 33.1 -0.313 CVS -0.1.94 BCrean
-1.52 -0.191 CS 0.287 DBH
P. sylvestris [19]
3.33 -0.187 CS 3.31 BT
Generic [20] -1.94 -0.000535 CVS?  6.32 (1-e03%T)
Quercus suber [21] 1.682 0.901 BT -0.0145 minBLC -0.042 DBH

BC = bark char class [22], 4 quadrants mean or max, BT = bark thickness (cm), CS = charred
stem (%), CVS = crown volume scorched (%) DBH = diameter at breast height (cm),
BLC=bole length charred (%).

The models implemented in the FUEL MANAGER illustrate the range of fire sensitivity of
Mediterranean species (Figure 53).

Mortality as a function of CVS

— Pinus halepensis +
— Pinus pinaster (dbh=30cm) +
— Pinus pinea

0.8/l + Generic pine (bt=2cm)
*  Generic pine (bt=5cm)

0.6f
£
Ay

0.4r

0.4

O L L 1
0 20 40 60 80 100
CVS(%)

Figure 53: "Generic pine” is Ryan and Amman’s modéel.
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10.4 Session saving and opening

A Session is a collection of Projects. Several projects can be simultaneously opened, then
individually saved or in a whole session. In this case, projects are still saved individually but a
session file is also saved. Opening the session file will later re-open all the projects.

» To save a session on disk:
e File > Save As Session
e Choose a location and file name (free file extension)
e Validate
®» To open a session from disk:
e File > Open Session
e Select the file containing the session in the file system
¢ An overview shows information of the selected session / file
e Validate
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11 FIRE MODELS EXPORTATION

One of the main objectives of the application is to automatically build input files for both 2D and
3D fire behaviour models. The software must enable to create and visualise input files based on
the selected scene for fire behaviour models and simulations.

At the moment, only the FIrReTEC exportation is available under the Capsis interface. An export
to WFDS is being prepared.

11.1 FIrerec Model

FIRETEC is a coupled atmospheric transport/wildfire behaviour model being developed at Los
Alamos National Laboratory, and is based on the principals of conservation of mass,
momentum, and energy. FIRETEC is a transport formulation that uses a compressible-gas
formulation to couple its physics based wildfire model with the motions of the local atmosphere.

This model is written in FORTRAN 77 [23].
FIRETEC model is using 4 input binary files:
e treesrhof.dat: containing bulk densities (ap)
e treesss.dat: containing fuels thickness (2/0)
® treesmoist.dat: wet mass/ dry mass
® treesfueldepth.dat: fuels height in the mesh
Where
e SVR (Surface-to-Volume Ratio) = o
e MVR (Mass-to-Volume Ratio) = p
e VF (Volume Fraction) = a

The FIRETEC scene is defined by its dimensions and its cells size (generally 2m * 2m * 2m).
Under C4rsis, each fuel on the Fire Paradox scene have a crown description with a cells size
(25 cm * 25 cm * 25 cm).

o

e ) FIRETEC cell (2m * 2m * 2m)

[ ]

o

o

R r""r’r"'r’r"]"r"'r’r"'r ;_'I ' < Fire Paradox cell (0.25m *
e s e e e S 0.25m * 0.25m)

11.2 Exportation procedure

An export has been developed in the FUEL MANAGER, in order to build the files for the FIrReTEC
model. The FIRETEC matrix is generated, according to the dimension of the portion of the scene
that should be exported, mesh size and stretching parameters. Then the 3D Matrix of each
vegetation object in the scene are built and merge into the FRETEC matrix.
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»

When a vegetation scene is ready to be exported, click on “OK” on the main
interface of the FIRE PARADOX FUEL MANAGER (Figure 47). You are back to the project

creation screen of FIRE PARADOX model under CAPSIS.
Click on “ox “again.

On the main C4psis interface, you can see the initial root step (0a) of your project, containing
your initial scene.

»
»

y¥ 38 33

Left click on this root step

Select “Export”.

E Capsis 4.1.5 - [untitled]

File Edit View Project Tools Window Help

%
@ gugs |

EENEEEIEIENE]
b [ & | “Name : rrr - Model : Fire Paradox - 1,2 ha - All in memory -

Explorer -W
Inspector 3
MAID Viewer Intervention

in vi o= Delete Stej
:;::::;:vi:er Page ™ o E | | Pagea | Pages |
Text viewer M rir.0a T Export i

@5& Toulor hode] iv ﬁnauniﬂr. |
[ Configure
Properties

Ready

Figure 5: EXPORT choice on CAPSIS main interface

Choose the “FireTec MonoFuel Export’ format in the list.
Choose a target folder name to store the exportation files results.
“Browse” button enables to explore your computer hard disk.

Click on “ok”.

Export format

Available formats : |Firetei: Monofuel Export | hd |
Class: capsis.extension.ioformat firetecsinglefamily. FiretecSingleF amily
Author : F. de Caligny, O Vigy

Modes : Export

Version: 1.1 D
Description :

Generates 4 files in monofuel mode for the Firetec model

Target file

Mame : |C:Icapsis4_0penGL_branchItmp H Browse |

| OK || Cancel || Help |

Figure 54. Export format and folder name choice
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Then the export process includes 3 steps:

1. STEP 1: Creation of the FZRETEC matrix
®» Enter FZRETEC mesh and voxels sizes for X and Y axes.
®» Enter FZRETEC number of voxels on Z axe.

®» Click on “create the FIRETEC matrix”.

| Export Firetec Monofuel

| rFiretec Mesh Add a topo file

| =) 3
(=) Export all the scene (O Topography file

south west origin of the mesh X (im): 0.0 File formar : .

south west origin of the mesh ¥ (m): 0.0 Vegatation insertion

X axe scene size (m) : 300.0 Polygon resolution (m) : 0.5
Y axe scene size (m) : 200.0 ™ Including twings [ | Crown overlapping
M . :
X size for Firetec voxel (m) : 20.0 LI Control including on Ok
e am— (" Insert th tation into the Firet trix )
Y size for Firetec voxel (m) : 20.0 nse T ———
Mean 7 size of the firetec voxel (m) © | 15.0 Output files
P nurmber ohvaxals 417 treesrhof.dat : treesrhof.dat
Ratio dz(1)/dz : o1 tresss.dat : treesss.dat
fr. P = — \ treesmoist.dat : treesmoist.dat
treesfueldepth.dat : t fueldepth.dat
X number of voxels : 15 HESIAL AL reestueidep .
File format : (®) little Endian () big Endian
Y number of voxels : 10
Z Total (m) : 615.0
Resu|ts Of the Z size of voxels (m) :
" 1.5080309339678764 [
creation of the — | $5562165377751336
FIRETEC 1.6525877453896491
1.7971445568114222
matrlx 1.989886972040452
2.2308149910767394
|Ready

“Cancel ) (Hielp ) |

Figure 55: FIRETEC Export Interface. The left column is dedicated to FIRETEC mesh computation.
The right column contains the options available for export (inclusion of a topography,
Resolution of the 3D Matrix of Fuel LayerSets, etc.) and file names.

2. STEP 2: Insertion of the vegetation into the ARETEC matrix

®» C(Click on “insert the vegetation into the FIRETEC matrix”

3. STEP3: Generate FIRETEC input files
®» Clickon"3. File generation".

®» A "control including” check box permits to have a visual control on the FIReTEC
mesh merging with crown description grids.
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12 FIRE PARADOX FUEL DATABASE MANAGER

Data related to fuel descriptions are stored in the FIRE PARADOX FUEL database implemented by
P13-WSL partner. This database is now located on PO5-EFI server in Finland. FIRE PARADOX FUEL
database is a facility of the ArReiIvTurTION platform. FIRE PARADOX FUEL MANAGER needs a remote
access through out an Internet connection. A set of dialog windows have been implemented to

manage the interactions between the FIRE PARADOX FUEL Database and the FIRE PARADOX FUEL
MANAGER.

12.1 Database Connection and User Rights

For security reasons, the database manager access is protected by login and password.
Three different right levels have been created:

e Administrator all rights.

e Teams. creation and modification rights on team’s data, consultation right on
other team’s data.

e Visitor: consultation rights only.

n Scene editor @

Scena generation

(8) Detailed inventory : | '

(@) For viewing only, .scene files () idem, .popcov files () idem, .popcov files Full Dialog

() From field parameters (ICFME...) :

() From scratch
H O | . | ¥ (m)

() Scene saved for reedition ;|

Once the method chosen : = then go to the scene editor page

Buffer loading process bar
Connection button

[ Feuffering task | Loading plant level synthetjpfMata into buffers

Lagin' EPassward. [ Ok H Cancel H Help ]

Figure 56. Fire Paradox Fuel database connection

To access the database manager menu, wait the end of the buffer loading process (species,
teams, plant level synthetic data, layer level synthetic data) and then enter your “10gin” and
“password” at the bottom on the main Fire Paradox “scenes’ editor” interface. Click on the
“connection” button.

12.2 Available functionalities: main menu

FIRE PARADOX FUEL database aims at storing different categories of fuels that can be displayed in
FIRE PARADOX FUEL MANAGER for building vegetation scenes. Three fuel categories are considered:

e Plants
e Layers
e Samples
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Note that these fuel categories may be either virtual or measured.

Fuels descriptions are provided by teams (mostly FIRE PARADOX partners) and are carried out in
the field on sites that can be geographically located. “team” and “site” are two levels of fuel
data organization stored in the database.

Each vegetation object (individual plants or Fuel LayerSet) can be associated to a detailed
representation of its 3D fuel structure, so that it can be exported to any kind of fire models that
use an explicit 3D representation of the fuel. This structure is based on a description of the item
in small voxels. By small, we mean significantly smaller than the item size, so that the item 3D
structure is reasonably well described. This size will depend on the method use to fill the voxels
(allometric tree models, measured sample, etc. see below). The voxels in the 3D Matrix of a
fuel item contain different local properties of the voxel, including its fuel volume (m®), its live
and dead fuel biomasses (kg), its surface area (m?) and live and dead fuel water mass (kg).

| Fuel database manager S|

Teams

Sites and Municipalities

Plants

Layer shrubs

Samples

Figure 57: FIRE PARADOX FUEL DATABASE MANAGER main menu

12.3 Teams' Editor (Administrator rights)

A “Team” is @ FIRE PARADOX partner involved in fuel description field and laboratory works. Team
complete edition is available only for user ADMINISTRATOR.

12.3.1 Teams’ List

All team objects stored in the database appear in a list. This list contains the team name and
the mention if the team is desactivated or not.

I 1eam editor X | “Modify”: to modify an existing
.- Team [ Desactivated | team
CEMAGREF False “add”: to add a new team
;E;?agrer :;Lll:e “Desactivate/Reactivate”: to
[INIA-CIFOR. False desactivate or reactivate an
\TMRA-AYT False i
i R ‘(‘EX|st|ng” team _
IUTADDF False Close™: to close the window
'Sl False
|ma-CIFAL False
Modify ] [ Add ] [ Desactivatef/Undesactivate ] [ Close ]

Figure 58: Team list

12.3.2 Create a new Team

®» To create a new team, click on the “aaqa” button.
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Teameditur Bl e “Save in the database” to save

-— modifications and close the window
Team name (*) ‘

—_— e “cancel” to cancel modifications and close
Password (*) !—| the window

Note that “Team code” and “password” are
compulsory fields.

[ Save in database H Cancel H Help ]

Figure 59: Team creation

The team code and password will be useful to allow the connection to the database
management.

12.3.3 Update a team

®» To update a team, click on the “Modify” button.

“anage persons” to add or update a

Team name (*) : E_INRA-AVI peI’SOI’\ name.
PE—— “Password update”: to modify the team

password

“save in the database” to save
modifications and close the window

“cancel™ to cancel modifications and close

Persons list ¢

the window
Manage persons ] [ Password update ] [ Save in database ] [ Cancel
Figure 60: Team update
K3 Team persons editor _ ¢ “Desactivate in the database” to
Teanm ; INRA-AYT desactivate the person
Petson name : iCohen| nw . ”
. e "Save in the database”: 0 save
modifications and close the window
Desactivate in database ] [ Save in database ] [ Cancel ] [ Help ]

Figure 61: Team person update

A Team password update _ : ® "save in the database”: to save the new
password and close the window

Team : INRA-AVI

New password ; [ ] Note that ADmINISTRATOR can update a team
password without entering the older password

’ Save in database ” Cancel ” Help ]

Figure 62 Team password update
12.3.4 Desactivate a Team
®» To desactivate a team, select it in the team list and click on
“Desactivate/Reactivate”.

When the team data appears on the teams’ editor screen, click on “pesactivate in the

database”.
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The team object wont be physically deleted in the database; it will be only logically
desactivated.

ﬂ Team editor

Tean name (%)

[ Desactivate in database |[ Cancel ” Help ]

Figure 63 Team desactivation

12.3.5 Reactivate a Team

®» To reactivate a team, select it in the teams’ |list and click on

“Desactivate/Reactivate”.

When the team data appears on the teams’ editor screen, click on “Reactivate in the
database”.

12.4 Teams' Editor (Team rights)

A Team is not allowed to update other teams data, but can manage its own data as: password
and persons list.

A Team editor 3] ¢ “Manage persons”: to add or update a

Team name (*) : :@ peI’SOI’l name.

. T —— e “password update”: to modify the team
password

¢ "“save in the database”: to save
modifications and close the window

e “cancel”™ to cancel modifications and
close the window

[ Manage persans ][ Password update ][ Save in database H Cancel ]

Figure 64: Team person management

K Team persons editor _ ® “Desactivate in the database”: to
Tearm : INRA-AY] desactivate the person
Person name ; I(Ehe_n| .

e “save in the database” to save
modifications and close the window

Desactivate in database H Save in database H Cancel H Help ]

Figure 65: Team person update
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| ] Team password update

Team : IMRA-AY]
Old password : I |

Mew password : | |

[ Save in database ][ Cancel ][ Help ]

Figure 66. Team password update

12.5 Sites’ Editor

Control buttons are:

e “Save in the database”: to save the new
password and close the window

e “cancel” to cancel modifications and close
the window

Note that the old password is required! If you
have lost it, contact the database
ADMINISTRATOR.

A Site is the location where destructive fuel sampling has been carried out to characterize

individual plant or particle fuel properties.

12.5.1 Sites’ List

All site objects stored in the database appear in a list. This list contains the country, the
municipality, the site code and the mention if the site is deleted or not.

Counkry Municipality
] vl
rResuling skes from database
Counkry Municipality Ske code Dresactivated
FR La Roque dénthemon |tintheron False ~
FR La Rogque déanthercn |&nthercnCiterne Falsa
FR La Roque dantheron Innthemn_i] false
i La Roque dAntheron |Antheron_Z2 Falze
FR Aramon |araman Felse
FR Forko Yecchio |Arasu False
FR Abcon-Provence |Arbois_bastidenere fFalse
FR Lambesc |Beauchamplz False
Fr Larbesc |Beauchangas False
FR Belodine [Belcodine False
Fr Cadenek |Cadenet_Z1 False
= Cadsnst Cadenst_72 Felsa
FR abriss |Calz False
| IER. Crlizs |rnliag_71 [Flea ol |
wodify | [ add || DessctvatelReactivste || close | [ Helo |

Figure 67- Site list

For research purposes, the sites’ list can be restricted with a country or a municipality selection

in the "Research criteria” frame.

Control buttons are:

e “Modify”: to modify an existing site.

e “add": to add a new site (only ava

ilable for ADMINISTRATOR).

e “Desactivate/Reactivate”: to desactivate or reactivate an existing site (only

available for ADMINISTRATOR).

e “close”: to close the window.

e “Help”: to get help about this screen.

12.5.2 Create or Update a Site

» To create a new site, click on the “aad” button.
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®» To modify a site, select it in the sites’ list and click on the “Modify” button.

A site editor g|
A - Site bocation
Site code = Eeau:ﬂarro;aé N
Country : FR _\'i Municipality : s i
Latituce (degree) : 0.0
Langitude (degrag) 0.0
Elavation {m) : 0.0

8 - Environmental description-

General description -

Topographic position @ ———--m- v
Shpe fype : Flat | Shope value (degres) :0_0
fspectclass : 0000 s :: Azpect valus (degree) D_u_
Dominant txa 1 S— e

Domhanttaxa2 : |—---——-- v

Domnant taxa 3 —re— 5

[ Events management |

l Save in databasea “ Cancel ]l Help |

Figure 686: Site creation or modification

Data verifications before validation are:
e “site code”is compulsory.
e “Municipality” is compulsory.
e “Latitude” has to be numerical and between 0 and 360 degrees.
¢ “Longitude” has to be numerical and between 0 and 90 degrees.
e “altitude” has to be numerical.

e “slope value” has to be numerical and between 0 and 360 degrees.

e “aspect value” has to be numerical and between 0 and 360 degrees.

Available values for “Topographic position" are.

e Summit

e HighSlope
e MidSlope
e LowSlope

e ValleyBottom
e Plateau

Available values for “s1ope type” are:

e Flat

e Weak

e Steep

e Variable
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Available values for “aspect class” are:

e N

e NE

e E

e SE

e S

e SW

e W

e NW

e PLAIN

Control buttons are:
¢ “Municipality editor”: to add or to modify a municipality.
¢ “Events management”: t0 manage the site event list.
e Usave in the database”: to save modifications and close the window.
e “cancel”: to cancel modifications and close the window.

e “Help”: to get help about this screen.

12.5.3 Manage site events

It is possible to store a list of event attached to each site. An event is defined with a type and
dates.

Available types are:

Residual_Fertilization
RestorationWork
Salvagelogging
LoggingDamage
StumpWooding
Thinning
Insects_and_Disease
Pruning

SelectionCut
IceStorm
FuelTreatment
PrescribedFire
Avalanche

Flood

Grazing
MechanicalTreatment
SilviculturalOperation
Clearcut
NaturalEvent
WildfireCrown
Fertilization
Reseeding
WildfireSurface
Windthrow

Pasture
WildfireGround
Landslide
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Wildfire

LandUse
UndefinedEvent
Mastication

GrassCutting
BushClearing

Chipping
Lop_and_Scatter
PileBurn
UndefinedFuelTreatment

EA SITE events management g| e “add” to add a new event.
Type Start dte End date | e “Modify” to modify an event
wildfire |15/03/2007 |15/03/2007
e "pelete”: to delete an event
e “walidation”: to save modifications and
I add |[ Modifiy H Delete ” validation ” Close ” Help I C|Ose the W|nd0W
Figure 69: Site event list management e "Close”: 'Fo cancel modifications and close
the window
I Event editor E| e Select the _event type
: ¢ Enter starting date (DD/MM/YYYY format)
Event type : ;'I'Qesidual_FertiIizati-:un v| e Enter ending date (DD/MM/YYYY format)
S i e . ::Save"I 'Elo save modification.s. .
" e “cancel” to cancel modifications and
End date (DDMMVYYY) © | close the window
l Save ] [ Cancel ] [ Help |

Figure 70: Site event edition

12.5.4 Desactivate a Site

» To desactivate a site, select it in the sites list and click on “pesactivate/Reactivate”.

When the site data appears on the “sites’ editor” screen, click on the “Desactivate in
the database” button.

The object won't be physically deleted in the database; it will be only logically desactivated.

12.5.5 Reactivate a Site

» To reactivate a site, select it in the sites’ list and click on the
“Desactivate/Reactivate “button.

» When the site data appears on the “sites’ editor” screen, click on the “Reactivate
in the database” button.

12.5.6 Municipalities’ List

The municipality is a parameter included in the site description. In most countries, a
municipality is the smallest administrative subdivision to have its own democratically elected
representative leadership. All municipality objects stored in the database appear in a list. This
list contains the country, the municipality name and the mention if the municipality is deleted or
not.
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n Municipality editor

Searching criterias

Counkry

Resulting municipalities from database

| Country TMunicipality Desactivated |

FR. Aix-en-Provence False |
FR. Ajaccio False 1
FR. Aramon False
FR. Beaurecuei False
FR. Bidouin False: .
FR. Belcndéns False
FR. Cabrigs False
FR. Cabritres False
FR. Cadenet False
FR. Cheval Blanc False:
FR. Chateaunsuf-le-Rouge False
FR. Collias False
FR. Collobritres False
=) Con Fal &)
[ Modify ] [ Add ] [ DesactivatefReactivated ] [ Close ] [ Help ]

Figure 71: Municipalities’ list
For research purposes, the municipalities’ list can be restricted with a country selection in the
“Searching criteria” frame.

Control buttons are:
e  “Modify”: to modify an existing municipality.
e “add": to add a new municipality (only available for ADMINISTRATOR).

e ‘“Desactivate/Reactivate”: t0 desactivate or reactivate an existing municipality
(only available for ADMINISTRATOR).

e “close”: to close the window.

e “Help”: to get help about this screen.

12.5.7 Create or Update a Municipality

®» To create a new municipality, click on the “adad” button.

®» To modify a municipality, select it in the municipalities’ list and click on the “Modify”

button.
| Municipality editor - Data verifications before validation are:
Municipality name : |La Rague dAntheron| | ¥ ° “Municipality name” iS Compu|sory_
Country: FR | ‘

: e “country”is compulsory.
‘ Save in database || Cancel || Help |

Control buttons are:

Figure 72: Municipality creation or

modification . Save in the database”: t0o save

modifications and close the window.

e “cancel”: to cancel modifications and
close the window.

12.5.8 Desactivate a Municipality

®» To desactivate a municipality, select the municipality in the list and click on the
“Desactivate/Reactivate” button.

When the municipality data appears on the municipalities’ editor screen, click on the
“Desactivate in the database “button.

The object won't be physically deleted in the database; it will be only logically desactivated.
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12.5.9 Reactivate a Municipality

®» To reactivate a municipality, select the municipality in the municipalities’ list and click

on “Desactivate/Reactivate”.

When the municipality data appears on the municipalities’ editor screen, click on “rReactivate

in the database”.

12.6 Fuels’ Editor (Fuel Plants)

The Fuel Editor is a functionality of the FIRE PARADOX FUEL MANAGER implemented to manipulate
three fuel categories: fuel samples, fuel plants and fuel layers. An individual Fuel Plant is a
vegetation object which may be either a tree, a shrub, or a grass represented on the vegetation
scene and fully described as a fuel in the FIRe PArRADOX FUEL database. It may be either a
measured plant corresponding to a real plant measured in the field, or a virtual plant, created
with the FIRE PARADOX FUEL MANAGER. A virtual plant may differ from a real one either by its
shape, by the distribution of voxels (fuel samples) within its shape, by the values of one or
several fuel parameters (e.g. mean of several samples).

12.6.1 Fuel Plants’ List

When selecting the “p1ants” button on the Fuel database manager (Figure 73a), the plant list
window is opened (Figure 73b).

n Fuel database manager R‘|

Teams

Sitas and Municipalities

Plants

Layer shrubs

Samples

Figure 73a: Fuel database manager window
All plants stored in the database appear in a list. This list contains:
e species name; plant height in meters
e plant crown base height in meters
¢ plant crown diameter in meters
¢ plant origin (measured or virtual)
e mention if the plant is validated or not, and if the plant is deleted or not.

B PLANT fuel ist X
Research criterias
Team Site Species Height Crown diametar Qrigin Validated Desactivatad

T — b— v[— v[— v[— v[— ¥ v
Resulting fuels rom database

| Team Site Species Height (m) Crownbase H ... CrownD (m) Qrigin validated Desactivated
[RA-avT il [Bxus sempervir... 0.75 1] 0.25Virtual b A
[INRA-AVI inull Buxus sempervir... Q.75 aj 0.5 virtual v =
[INRA-AVT ‘Antheron Rosmarinus offic... 0.25] a 0.4 Measured 3
[INRA-AVT ‘antheron Rosmarinus offic... 0.25] a 0.6Measured

[INRA-AVT ‘Antheron Rosmarinus of 0.25] a 0.6Measured

[INRA-A ‘Antheran Rasmarinus offic... 0.25] 1] leasured

[INRA-A ‘Antheran Rasmarinus offic... 0.5 1] leasured

[INRA-A ‘Antheran Rasmarinus offic... 0.5 1] leasured

[INRA-A ‘antheran Rosmarinus offic... 0.5 1] leasured

[INRA-AVT ‘Antheron Rosmarinus offic... 0.5 a 1.25Measured

[INRA-AVT ‘Antheron Rosmarinus offic... 0.75] a 1Measured

[INRA-AVT ‘Antheron Rosmarinus offic... 0.75] a 1.3Measured

[INRA-AVI ‘Antheran Rasmarinus offic... 1 0 2Measured

v = e i s &

[ Add ] [ Shapes ] [ Parametars ] [ Validate /Unvalidate ] [ Capy ] [ Desactivate/Reactivate ] [ Close ] \ Help \

Figure 73b: Fuel plants’ list
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The list can be restricted with selection in the research criteria’s.
Control buttons are:
e “add”: to add a new plant
e “shapes”: to manage different shapes attached to a plant
e “parameters”: to enter parameters for each plant particle.

e “validate”: to check a plant data integrity in the database in order to permit its
utilisation in virtual scene creation and in exportation to run a fire simulation. To be
validated a plant must have a 3D shape. A validated plant cannot be modified.

e “rdit”: to display plant information. Modification will be possible if the user is the
owner of the fuel and if this plant is neither desactivated or validated. In the contrary,
the plant will have be unvalidated or reactivated before being updated.

e “copy”: to copy an existing plant (including shapes) in a new one.

o "“Desactivate/Reactivate”: to denied utilisation of a plant without deleting
referenced data. Desactivation is also done for all shapes attached to the fuel.
Reactivate action is useful to cancel a desactivation. Only the plant will be reactivated,
but not the shapes.

e “close™: to close the window.

e “Help" to get help about this screen.
12.6.2 Create or Update a Plant

®» To create a new plant, click on “aaq”.
» To modify a plant, select the plant in the list and click on “Edit”.
A plant is defined in 4 different panels:
e Team
e Site
¢ Simple individual

¢ General comments
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ﬂ Fuel edition (id=1022080 Quercus coccifera)

Team “Sitcdes:rlptlnn g-SIrane inﬂiuidud-;;-Gmcrdcnrrmmlsl
Team selection {*} : TRA-AVT v |

Sampling date : 11{03(2003 OO RN

Field operator 1 (*) : | SM—— <

Field operator 2

Field operator 3

I Save in datahase H Cancel ]L Help |

Figure 74. Plant team panel

_.‘.Ieam Slbe desacrbﬁon____-_séﬁp.le. iMiﬁdud_i Generd comments |

General comments :
Entry general comments about plant here ... |

l Save in database ][ Cancel ][ Help ]

Figure 75: Plant comment pane/

Data verifications before validation are:

e “Team” selection is compulsory.

e “sampling date” has to be in the following format: DD/MM/YYYY.

Site location

Sie seleckion (*)

zountey

Muricipaliey :

Latibude (degres) :

Longitude {degree) :

Eleseation (m) :
Environmental description

General descrigtion :
Topographic poskion :
Slops bype :

Skpe value (degree) :
Aspedk class

ispect value (degres) !

Last perturbation :

Years since last perburbation :

riple indridual | General comments |

AntheronCiterns

R

La Roque dintheron

Variztle

v | [ site Edtor

[ Save in database ][ Cancel ]I Help I

Figure 76. Plant site panel

e “Field operator 1" selection is compulsory.

e “site” selection is compulsory.
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KA Fuel edition (id=1022080 us coccifera)

| Team | Site descripti eneral comments

| Fuel data-

Spedes selection (*) : | Quereus coccfera v
| | Crigin: (%) Measure () virtual
Fuel reference : i'LNRA-OI_ﬁ'
Latitude {degres) : iD.D I Longitude {degres) : 0.0 |
Elevation {m) : !DD—

(-Fuel dimensions {cm})

Fuel height : |50 | Crown base hesight {em) : :D |
Pz diameter (*) : |E_ Perpendicular max diameter : o |
Pz diameter height |U_
| Total cakculated biomass {g) : !_D:D_
! Fuel status
I
o 2“1 > 2,
& & & "’J‘L
e
eiisliie () Subardinate O Under tree
“Fuel environment
Openess : égpen v
Daminent speces 1 : [Pus halepensis [ |

‘ Daominank species 2 : | anam -

Tres cover by dominant species (%) 1 250 |

[ Save in database |[ Cancel ]| Help: |

Figure 77: Plant simple individual panel

Data verifications before validation are:
e “species”is compulsory.
e M“pLatitude” has to be numerical and between 0 and 360 degrees.
e “Longitude” has to be numerical and between 0 and 90 degrees.
e “altitude” has to be numerical.
e “Height” is compulsory and has to be numerical.
e “Diameter” is compulsory and has to be numerical
. “Perpendicular diameter” has to be numerical
e “Tree cover” has to be numerical and between 0 and 100 %.
Available values for openness are:
e Open
e Closed
Control button are:
e Y“save in the database”: to save modifications on the plant.
e “cancel”: to cancel modifications and close the window.

e “melp”: to get help about this screen.



12.6.3 Shapes creation for a measured plant

To be used in the FIRE PARADOX FUEL MANAGER, the measured plant has to be described as a 3D
crown shape. Several methods are available for creating a shape.

a) Cube method

The spatial distribution of fuel particles within the crown is modelled by three types of cubes
(voxels) called top “T”, centre “"C” and base "B"”. Zones composed of the same type of voxel
have similar volume fractions or biomass for the particles. First a sample composed of each
type of voxel (T/C/B) measured in the field has to be describe (chapter 12.6.3.1). Then a 2D
(chapter 12.6.3.2) or 2*2D (chapter 12.6.3.3) or 3D shape (chapter 12.6.3.4), using voxels
from the sample can be generated.

b) Cage method

First a 3D sample composed of all different voxels measured in the field has to be described
(chapter 12.6.3.5). Then a 3D shape (chapter 12.6.3.6) using voxels from the sample can be
generated.

£ Hew shape design for a measured plant El e Select the Sampling method
Mothad : Shape bind e Choose the shape kind
Ok i e Enter the voxels and sample
e (;;m” dimensions in cm
(&) 3D . .
= ¢ Enter the shape dimensions
Stk s (o e “Enter the shape” to continue
n n
Wouel height in 7 < 25 Widthin¥: |25 | Widthin¥ : |25 * Clos.e to Cancel the Shape
. _ o creation
Sample heightin 2 : 100 Widthinix: 25 Width in¥ : |25
Shape dimensions (o)
Shape height in 2 {{ul) width in I:ED ] width iny : |100
| Enter the shape | ihose | | Halo |

Figure 78: Measured plant shape creation

If the cube method is selected, only the sample height in Z is necessary.

If a sample already exists for this plant, the part "Sample dimensions” won't be enabled.

12.6.3.1 Sample creation for a measured plant (cube method)

For the creation of a plant measured by the cube method, a sample creation is compulsory.
This sample is composed of a column of voxels, with 3 types represented (TOP/CENTER/BASE).
The first step of this sample creation will be to define the different voxels position in column
height and the second step will be to describe particles and biomasses in each type of voxel.
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a) Cubes position definition

BN UNIOLE =ample constrbebon e At the top right, a panel displays the shape
i oo — information (ID, sample type, shape kind,
Shape D : -1 voxels dimensions). The shape ID is still
I e equals to -1 because the shape is not YET
Voxel width X : 0.25 created in the database.

Vioxel width ¥ @ 0.25

igeRE hekkes 0 =2 e The color legend for each type of voxel

50 (T/C/B) is displayed in the lower panel.
Legend e 'Column validation” to be validated, the

= . column must be composed of one
Bzaie t COLORED voxel at least. Empty voxels at

the top of the column won't be saved in
_ : the database. The column size will be
| coumn validation | [ cancel | [ Help | automatically adjusted.

0

Figure 79: Measured cube method sample
creation

If the column is only one voxel height, the single voxel value will be TOP. If the column is 2
voxels height, voxels value will be TOP - BASE. If the column is 3 voxels height, values will be
TOP - CENTER - BASE.

If the column is higher, the TOP voxel will be at the top, the BASE voxel will be at the bottom
and the CENTER voxel will be centered in the middle of the column.

Only the CENTER position can be modified. If you double click on a WHITE voxel, this one will
become CENTER.

TOP and BASE voxels cannot be moved from their initial position.

Each type of voxel can be removed. If you double click on a COLORED voxel, this one will
become WHITE. If you double click again, the voxel will come back to its original color.

b) Particles and biomasses description

For each type of voxel, measured particle biomasses have to be filled up. In this interface, voxel
type positions within the sample cannot be modified anymore.

n CUBE method sample editor ﬁ|
Plant Shape-
PlantD : -1 Shape ID : -1
Team : INRA-AWT Type : Sample unique
Site ; Antheron Kind ; XZ
Species : Cedrus atlantica Voxel width X : 0.25
Height : 1.0 voxel width ¥ : 0.25
Origin : Measured Voxel height Z 1 0.25
Legend
W Top
W Center
[C) Base
[J Not set
Biomasses values-
| Particle Alive Dead
|Leaves__Twigs_0_2 0.345 -9.0
|Twigs_5_x 0.987 -9.0
|Twigs_6_25 -9.0 -9.0
| Add a particle | I Validate I I Cancel I [ Help ]

Figure 80: Measured cube method sample biomasses update
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Double click to select a voxel. The selected voxel appears with a red border.

In the bottom right part of the screen, for the selected voxel, a table appears with particle
names and biomass values (alive and dead). Biomass values can be modified and the unit is
grames.

®» biomass value = 0.0 means a measured value equals to zero.

®» biomass value = -9.0 means a missing value, NOT measured.

®» biomass value = NaN means an existing value, NOT measured.

Click on "add a particle “to add a new particle in the biomasses values table.

Click on a1idate “to save the sample. To be validated, at least one particle and one biomass
should be filled for each type of voxel.

12.6.3.2 2D shape creation for a measured plant (cube method)

The crown shape appears in a 2D grid (X is the diameter, Z is the shape height). As this shape
is created from a sample, the voxels of the sample with attached particles and biomasses will
be centered in the new 2D shape.
The screen is divided into 2 parts:

- Left part for shape modification in 2D
- Right part for legend and biomasses checking

X

n CUBE method 2D shape editor

Plant Shaps
Flant ID : 2172216 Shape ID : 2146032

Team : INRA-AVI Type : Plant
Site : Antheron Kind : XZ
Spacies : Rosmarnus officinalis Voxel width X : 0.25
Haignt : 0.75 Voxal width ¥ : 0.25
COrigin : Measured Vioxel height Z @ 0.25
Legend

5 ®Top
B Center
Dease

4 | O Mot set

Alive Dead

| 0.0 0.0

14458 1 04

15944 | 0.0

[Twigs_6_25 | 86.543 00

;T‘.rr' g5, 0.2 | 7.472 | 0.0

Lol e B ol
L]
[ Validats | l Cancal ] [ Help | Total measured blomass (g) | Total estimated biomass (g}

Figure 81.: Measured cube method 2D shape edition

Left part:

» To change a voxel color (type), select the color in the legend and left click on the voxel.
The voxel appears in the selected color with a red border.

®» Existing particles and biomasses for this type of voxel appear in the bottom right part of
the screen.

®» To change several voxels color at the same time, draw a rectangle with the right click
around the group of voxels.

» A zoom tool is available by drawing a rectangle with the left click of the mouse. A single
right click zoom forward.

|:] Decrease and increase the grid size in 4 dimensions.
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l-il & Copy voxels from left to right symmetrically to Z axe.

Right part:

®» Select the type of voxel to spread on the shape in the coloured squares in the legend
(TOP/CENTER/BOTTOM). The selected type name appears in RED.

» A white voxel represents empty areas in the crown.

» At the bottom right part of the screen, particles list with biomasses for the selected
type of voxel is displayed. Biomasses values CAN NOT be modified here. Unit is grams.

Control
» At the bottom of the screen, the total estimated biomass is automatically calculated.
®» Total measured biomass from the sampling, is displayed for control.
®» Click on “validate” to save the shape in the database.
»

All empty voxel rows at the right or at the top of the shape will NOT be saved. The
shape size will be automatically adjusted.

NOTE: 1t is NOT POSSIBLE to modify biomass values or to add a new particle from this
interface; you have to go back to the SAMPLE edition of the given plant.

12.6.3.3 2 * 2D shape creation for a measured plant (cube method)

The crown shape appears in 2 grids, one representing the front view (X is the diameter, Z is the
shape height), the other representing the side view (X is the perpendicular diameter, Z is the
shape height). If this shape is created from a sample, the voxels of the sample will be centered
in the 2*2D shape.

The screen is divided in 3 parts:

- Left part for FRONT shape modification in 2D

- Central part for SIDE shape modification in 2D
- Right part for legend and biomasses checking

CUBE method 2 * 2D shape editor

Plant Shape
Plant ID : 35037634 Shape ID : 35983275
Team : BVF Type : Flant

Site ; antheron Kind : XZ_YZ

Spacies : Cadrus atlantica voyel width X : 0.25

F Rafarance : EMP-03_ Wayel width ¥ @ 0.25
Height : 1.0 Voxel height Z : 0.25 |

. J . J Origin : Measurad ) )

.“.. F

N

Lagand

< M Top
B Ceriter
d ¢ | Dbase
O Mot sat |
Biomassas values
- [ Particle Alive Dead 1
|Twigs_3 5 0.67 9.0
% [% §L£?§;:+-\w'|gs_'a_2 | 3 13 [ 9.0
== ]
I validate ] [ Cancel | I Halp ] Total measurad biomass (g) - 40.0 | Total estimated biomass (g) 100 '

Figure 82: Measured cube method 2 * 2D shape ediition

The shape creation process is the same as for the previous chapter (single 2D shape) except
that both grid size widths cannot be increased.
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12.6.3.4 3D shape creation for a measured plant (cube method)

A 3D shape can be generated from 2 different ways:
e By copying voxels from a sample or a 2D shape: in this case the 3D shape will be
composed of voxel types TOP/CENTER/BASE
e By a rotation algorithm from 2D to 3D: in this second case, the shape will be composed
of voxels, all different, with biomasses calculated from the voxel distance to the centre
of the rotation axe.

a) From sample or 2D shape cubes copy

As this shape is created from a sample (or a 2D shape) the voxels of the sample (or the 2D
shape) are centered in the 3D shape.

The screen is divided in 3 parts:

- Left part for 3D visualisation

- Middle part for shape modification in 2D

- Right part for legend and biomasses checking

X

L4 CUBE method 3D shape editor

Front Plant Shape

Rear Plant ID : 35037634 Shape I : -1

= Team : EMP Type : Plant
75 Site : Antheran Kind : XYZ

Right Species : Cadrus atlantical Voxel width ¥ : 0.25

Top

Botio

Refarance : EMP-03_ voxel width ¥ : 0.25
50 Height : 1.0 Vozel height Z : 0.25
Origin : Measured

w
gl |
(1 1=
y|d 3
2 fa

2% Legend
o Top
& Center
0 Dease
I O Not set
: -+
N 7 @ Y Biomasses valuss
e DoEREE -
View point ; __Frgn_l_ . l:] _Tl—_rgs 35 1309 -9.0 }
- - Leavas_ Twigs_0_2 0.985 0.0
Depth ;1 CoPY PASTE Lo = .
walidata Total measurad blomass (g) | Total astimatad blomass (g)

Figure 83: Measured 3D shape edition with voxel types

Left part:

The crown shape appears in 3D (X is the diameter, Y is the perpendicular diameter, Z is the
shape height). The selected voxel slice (in red) appears in 2D in the grid in the central screen.

» Front/Rear/Left/Right/Top/Bottom enables to display the shape from different direction.
» Forward/Backward enables to change the voxel slice point of view.

Central part:

» To change a voxel color (type), select the color from the legend and left click on the
voxel. The voxel appears in the selected color with a red border.

®» Existing particles and biomasses for this type of voxel appear in the bottom right part of
the screen.

®» To change several voxels color at the same time, draw a rectangle with the right click
around the group of voxels.

» A zoom tool is available by drawing a rectangle with the left click. A single right click
zooms forward.

» COPY/PASTE is useful to copy a 2D slice of voxels in another one.
— __ Decrease and increase the grid size in 4 dimensions.
lﬂ [L Copy voxels from left to right symmetrically to Z axe.
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Right part:

» Select the type of voxel to spread on the shape in the coloured square in the legend
(TOP/CENTER/BOTTOM). The selected type name appears in RED.

» A white voxel represents empty areas in the crown.

» At the bottom right part of the screen, particles list with biomasses for the selected
type of voxel is displayed. Biomasses values CAN NOT be modified here. Unit is grams.

Control:
» At the bottom of the screen, the total estimated biomass is automatically calculated.
» Total measured biomass from the sampling, is displayed for control.
®» Click on “validate” to save the shape in the database.
»

All empty voxel rows at the right or at the top of the shape will NOT be saved. The
shape size will be automatically adjusted.

NOTE: 1t is NOT POSSIBLE to modify biomasses values or to add a new particle from this
interface; you have to go back to the SAMPLE edition in the same plant.

b) From 2D shape voxels rotation algorithm

The screen is divided in 3 parts:

- Left part for 3D visualisation

- Central part for shape modification in 2D

- Right part for legend and biomasses update

L4 CAGE method 3D shape editor

Plant Shaps
Rear | FlantID : 2172216 Shape ID ; 22472375
] [I] Team ; INRA-AVI Typ= : Plant
| — Site : Antheron Kind : 3V2
Right ] Spacies : Rosmarinus officinalis Vel width X ; 0.25
Height : 0.75 Vaxal widih ¥ : 0.25
Orign : Measured Voxel height Z : 0.25
— Botiom
Y Legand
4 Forward W set
LJ Notset
Biomasses values
Particle alive Dzad
— | [Twigs_25 75 | 2.0 | 0.0 |
Vouels : |75 L- e Twigs 6 25 | 0o | )
: Twigs_D_2 4.832 | 0.0
View paint : Front [ N | Twigs_2_6 | 7.054 0.0
| Leaves 19.049 0.0
oo [ 0= | | |
[ addaparicle | [ validate | [ cancel | [Heb §

Figure 84.: Measured 3D shape edition without voxel types

Left part:

The crown shape appears in 3D (X is the diameter, Y is the perpendicular diameter, Z is the
shape height). The selected voxel slice (in red) appears in 2D in the grid in the central screen.

» Front/Rear/Left/Right/Top/Bottom enables to display the shape from different
directions.

» Forward/Backward enables to change the voxel slice point of view.
Central part:

®» To change a voxel status (set or not set), select the color from the legend and left click
on the voxel. The voxel appears in the selected color with a red border.
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» If biomasses already exist for this voxel, it appears in the bottom right part of the
screen.

®» To change several voxels color at the same time, draw a rectangle with the right click
around the group of voxels.

» A zoom tool is available by drawing a rectangle with the left click of the mouse. A single
right click zooms forward.

|_J[I| Decrease and increase the grid size in 4 dimensions.
[L & Copy voxels from left to right symmetrically to Z axe.
Right part:

» Select the type of voxel to spread on the shape in the coloured square in the legend
(SET/NOT SET). The selected type name appears in RED.

» A white voxel represents empty area in the crown.

» At the bottom right part of the screen, particles list with biomasses for the selected
voxel is displayed. Biomasses values can be modified here. Unit is grams.

o Biomass value = 0.0 means a measured value equals to zero.
o Biomass value = -9.0 means a missing value, NOT measured.

o Biomass value = NaN means an existing value, NOT measured.
Control:
» At the bottom of the screen, the total estimated biomass is automatically calculated.
» Total measured biomass from the sampling, is displayed for control.
®» Click on “"add a particle” to add a new particle.
®» Click on “validate” to save the shape in the database.
»

All empty voxel rows at the right or at the top of the shape will NOT be saved. The
shape size will be automatically adjusted.

12.6.3.5 Sample creation for a measured plant (cage method)
For sampling cage method, only 3D sample and shape can be created.

New shape design for a measured plant g| L4 SeleCt the Cage methOd

Method Shape kond : ¢ Only 3D shape kind is enabled

tzh e Fill up the voxel and the 3D sample
S @n dimensions (usually this sample

dimension are 2m * 1m * 1m with
1m? voxel size)
Vaxel height in Z 100 | WidthinX: 100 Width in ¥ ¢ |100 ° Fill up the 3D shape dimensions

Sample height in Z : 200 | width in % : [100 Width in Y : |100

Sample dimansions (cm)

Shape dimensions (cmy)

Shape heightin Z : 200 Width in X : |200 Width in Y : |200

[ Enter the shape H Close H Help ]

Figure 85: Shape creation for a measured plant (cage method)

Then for each voxel of the 3D sample, particles and biomasses have to be filled up. The
procedure and screenshots are the same as in chapter 12.6.3.4 part b)
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12.6.3.6 3D shape creation for a measured plant (cage method)

When the 3D sample is validated, the 3D shape biomasses are automatically calculated.
Biomasses values are the average of all sample voxels.

Then for each voxel of the 3D shape, particles and biomasses can be modified. The procedure
and screenshots are the same as in chapter 12.6.3.4 part b)

12.6.4 Create shapes for a virtual plant

For virtual plants, only a 3D shape can be created. It is possible to use a “virtual sample”
composed of T/C/B voxels as in cube method.

New shape design for a virtual plant b e Select the sample creation option
Cebe sample creation : (YGS/NO)
;-‘Y‘*‘S e Fill the voxel dimensions
_JNo

e If sample creation option is selected,
the sample height has to be filled up
e  Fill up the 3D shape dimensions

Vioxels size (Cm)

Voxel height in Z 125 Width in ¥ : (25 | width iny : |25
Z sample height : 75

Shape dimensions (cm)

Shape heightin Z : |100 Width in X : |100 | Width in Y : {100

Enter the shape ][ Close ]\ Help |

Figure 86. Shape creation for a virtual plant

III

If the sample creation is selected, first a “virtual” voxel sample will be created (Refer to chapter
12.6.3.1). Then a 3D shape will be generated, composed of the sample voxels (Refer to chapter
12.6.3.4 part a).

If the sample creation is NOT selected, each voxel of the 3D shape will be different and
particles and biomasses can be modified. The procedure and screenshots are the same as in
chapter 12.6.3.4 part b)

12.6.5 Create or Update Plant Particles Parameters

Before plant validation, parameters have to be filled up, at the plant level, for each particle
defined in the shape voxels.

Parameter list is:
e MVR: Mass-to-Volume Ratio which correspond to the density (kg/m?®)

e SVR: Surface-to-Volume Ratio used to evaluate the thickness of the particle (m%/m?)
e AC: Ash content (g/100qg)

¢  MC: Moisture Content at a given time (%)

e HCV: High Calorific Value (KJ/Kg)

e Size: Size of the particle such as the length of needles (mm)
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BAParticic parsmster forihe fixl 3l |« A parameter name can be selected

o to reduce the value table size.
Fant 10 : 1731352
Teeaim : TNRA-AVT
L e Enter parameter values for ALIVE
Species | Buxus semperdrens : .
e and DEAD particles:
Orign : Wirtual value = 0.0 means a measured
_— value equals to zero.
Particlke parameters for the Fusl Value = _9.0 means a mISSIng
Particha [Parameter Alve Daad
Toigs 0.2 | wmigin | swowns | s0 | A value, NOT measured.
Loz 02 R 1 Seen ] el value = NaN means an existing
Twags_0_2 | acgnoog | saeEd | 2.0
Thigs 0.2 [ mcw | [ o value, NOT measured.
Twigs 0_2 HOYEDRg | ET [ 2.0
Twigs_01_Z | Size mm | 3,0 | a0 n . “
et T e e 'Save in the database” to save
Leaves | SR m2im3 6300.0 | o0 modiﬁcations
Leaves | Acqitong | sz | -0 |
Leaves | MC % | 2.0 | -0
Leaves | HoVEIk | 4.0 | -o.0
Leayes | Size | <0 2.0
Teigs_6_25 | wwRkgms | ess0dans | 8.0 IS
| Sawe in the datzbase ][ Cancel |I Help I

Figure 87: Plant particle parameters update

12.6.6 Desactivate a plant

®» To desactivate a plant: select the plant in the plants’ list and click on
“Desactivate/Reactivate” button.

When the fuel data appears on the fuels’ editor screen, click on “Desactivate in the

database”.
The object won't be physically deleted in the database, it will be logically desactivated.

All shapes attached to this plant will also be desactivated.

12.6.7 Reactivate a plant

®» To reactivate a plant: select the plant in the plants’ list and click on

“Desactivate/Reactivate”.

When the plant data appears on the fuels’ editor screen, click on “Reactivate in the

database”.

Shapes attached to this plant won't be reactivated.

12.7 FuelEditors (allometric approach for trees)

Allometric models can be used to fill up the 3D Matrix of the crown of some species. These

models are generally based on a dendrometric property of the tree, such as diameter at breast

height (DBH, generally in cm) or tree height (H, in m). The requirements are the following:

e a model for the crown envelope

e a model for fuel mass in the envelope

e additional properties such as moisture content (MC, %), fuel density (MVR, kg m™) and
area to volume ratio (SVR, m?) to compute fuel volume, fuel surface and water mass in
each voxel.
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12.7.1 Crown envelope

The crown envelope modeling is based on tree dimension models for height, crown based
height, crown radius and on crown shape models. Examples of tree dimension models are
provided in Table 6.

Table 6: Allometric relationships for tree dimensions

Tree Height (m)

Crown Radius (m)

Crown Base Height

Picea 0.9477DBH+0.7108 if H<1.3,0.3125H, else 0.1364H | 0.6 H (From [24])
mariana | (Derived from [24]) (Derived from [24])
Pinus 32678 DBH*Y" ] 0.0661H  (Derived from [24]) | 0.25 #
banksiana | mi
2.24 DBH-1.1925
(Derived from [24])
Pnus 1 2 55DBH"®  [25] 0.1461DBH"*”  [25]
halepensis
Pinus 0.106 DBH"*" 28]
pinaster
Pinus H - (1.94 + 0.105 H - 0.016 H* —
sylvestris 0.34 H/DBH+0.048(H-domH) - 0.009
BA)* (*)
[27]
Quercus -0.125DBH 1.82
Semecens | 10.5 (1 O—e¢ )— 1.3 | 0.4+0.0067 DBH [29]

(Cermak et al 2008 or [29]

(*) domH is the dominant height in stand, BA is the basal area in stand

Crown shape models are generally a function of height, crown base height, crown radius and
relative height in crown. For example, with the relative height in crown (L. ) and the relative
radius in crown (R.y) Porté et al. (2000) [28] provide the following relationship for maritime

pine:

R,=830L,-234L > +270L,  ~119L

In Ponderosa pine, Linn et al. (2005) [30] used the following equations:
If Lis the crown length and L., (taken equal to 0.2.) the length of the lower part of the crown:

. Z
if z<H, R, =,|—,¢€lse, R, =

low

12.7.2 Thin biomass

L—-z
L—-L

low

Fuel biomass in the envelope is generally assessed by the combination of allometric relationship
to determine total thin biomass in a given plant (Table 7) and thin biomass distribution in

crown.
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Table 7: Allometric relationships for thin biomass

Species Leaves [Reference] | Twigs [Reference]
Picea mariana | ().233 DBH'** [24] | 0.133DBH"'" (live)
0.0555DBH"'® (dead)  [24]
Pinus banksiana | ().00672 DBH**’ [24] | 0.00478 DBH*** (live)
0.00827 DBH'®*® (dead) [24]
Pinus halepensis | ().026 DBH""? [25]
0.0231DBH"*' [26]
Pinus pinaster 2.508
ge”
2.708
0.034 % + [28]
ge-
2.308
1 20 DBH™
Age”

Pinus ponderosa | ().52 CR?L
(derived from integration of [30])

Pinus sylvestris | 0.108 DBH"!

(Montes 2007)
Quercus ilex 0.158 22430BH
(Porte unpublished) but dbh<!!
Quercus 153
pubescens (0'505 DBH 1)/ SLA(*) [29]

(*) SLA is the specific leaf area of the leaves (m2/kg)
The biomass distribution in crown is generally a function of the relative height and relative radius. The most common
approach for biomass distribution is assessment of a cumulative vertical distribution of biomass following:

a
eb—c H

rel

Distribution(H ;) = ,
This approach has been used by several authors (Table 8).

Table 8: Parameters of the inside-crown distribution of thin biomass, for different species

T a
(DlSﬂ'lbl/tthn(Hrel) = 1+gb—_‘H’€’)
Species [Reference] a b C
Picea mariana (leaves) [24] | 1.015 2.775 6.923
Picea mariana (live twigs) [24] | 1.032 2.654 6.113
Picea mariana (dead twigs) [24] | 1.000 9.790 12.25
Pinus banksiana (leaves) [ 24] | 0.996 2.403 13.09
Pinus banksiana (live twigs) [24] | 0.996 2.936 14.11
Pinus banksiana (dead twigs) [24] | 1.025 3.840 6.945
Pinus halepensis (leaves) [26] | 1.045 4.925 8.055
Pinus halepensis (twigs) [26] | 1.059 4.742 7.131

Other cumulative distributions can be used. Chapman Richards models for Pinus sylvestris [27]:

M (cumulative) = 0.0428 +1.14(1— ¢4 ) *'0.993

For Loblolly pine, Xu and Harrington (1998)[31] used:

cumulativeDistribBM =1—¢ &'P"  with o= exp(—0.620 H
Hdom

H

Hdom

)exp(0.294LAI) and

L =exp(-0.620 )
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Other authors use non cumulative distribution. For example, for Pinus pinaster, Porté et al.
(2000) [28] used:

NeedleDensity =1L, (c3—L, )"

They used also the same distribution for horizontal distribution, as a function of relative radius
in crown. Tognetti et al. (2003) [29] used the following distribution in Quercus pubescens:

— )2 — —7)?
ae b(c-z) +de e(f-z) —g

The last approach is the use of direct model for local biomass, as a function of position in crown
(Pinus ponderosa, [30]):

— Lrel + dRre12
L max

12.8 Fuel Editor (Fuel Layers)

The Fuel layer is a collection of individual plants, closely grouped and difficult to describe
separately, forming a layer generally much more wide than high. A fuel layer is described as a
single vegetation object and has almost the same properties than an individual plant. Quercus
coccifera shrubland is a typical fuel layer. It may be either a measured fuel layer corresponding
to a real fuel layer measured in the field, or a virtual fuel layer, created with the FIRE PARADOX
FUEL MANAGER. A virtual fuel layer may differ from a real one either by its shape, by the
distribution of voxels (fuel samples) within its shape, by the values of one or several fuel
parameters (e.g. mean of several samples).

Let's remind that, as described in part 6.2.1, a Fuel LayerSet is a polygon which contains
different fuel layers, which represent each fuel type included in the Fuel LayerSet. For example,
a Fuel LayerSet of garrigue, can contain 3 layers: Quercus coccifera, Rosmarinus officinalis and
Brachypodium retosum.. Fuel layers correspond to a fuel complex where few information is
available on the position of the individual fuel type inside of it or when the user wants to
summarize them in a unique object. It is generally used to represent understorey, but can be
also used to represent canopies. Some predefined models of Fuel LayerSets have also
been defined, to help the user that does not have the details of the fuel complex descriptions.

This chapter will only deal with Fuel layer edition. See chapter 6.2.1 for Fuel Layerset use.
In the 2D data processing, a Fuel layer crown shape is split up in “edge”, “centre” and
“symmetric” elements. Three kinds of shapes can be deducted from the different combinations:
e Edge + symmetric
e Centre

e Edge + centre + symmetric

/ Three elements Three types of shapes \

\Edge Centre Symmetric i Edge + Symmetric  Centre  Edge + Centre + Symmetry

Figure 88: Elements of a crown layer shape and types of shape.

12.8.1 Fuel Layers’ List

When selecting the “Layer shrubs” button on the Fuel database manager (Figure 89a), the
Layers fuel list window is opened (Figure 89b).
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All layers stored in the database appear in a list. This list contains:
e species hame
¢ plant height in meters
e plant crown base height in meters
e plant crown diameter in meters
e plant origin (measured or virtual)
¢ mention if the plant is validated or not
¢ mention if the plant is deleted or not.

n Fuel database manager

Sites and Municipalities l

Plants

Layer shrubs l
Samples l

Figure 89a: Fuel database manager window

EA LAYER fuel list X
-Research criterias
Team Site Species Height Origin Validated Desactivated

IR e T T ]

INRA-AVT || —— v _| [ [ — L — b | — V_\ | — a3
rResulting fuels from database T

Team Site Species Height (rm) Crown base H (m)  Origin Walidated Desactivated |
INRA-AVT null Arbutus unedo E ovirtual v ~
INRA-AWT null Arbutus unedo 2 0fvirtual v =
INRA-AWT null Arbutus unedao 2 0virtual v

INRA-AVT rull Arbutus unedo 2 0Virtual v

INRA-AVT rull Arbutus unedo 3 0Virtual v

INRA-AWT rull Arbutus unedao 3 OVirtual v

INRA-AVT rull Arbutus uneda g oVirtual v

INRA-AWT null BuxLs sempervirens 0.25 ofvirtual v

INRA-AWT null Buxus sempervirens 0.5 0fvirtual v

INRA-AWT null Buxus sempervirens 0.75 0fvirtual v

INRA-AWT null Buxus sempervirens 1.5 0fvirtual v

INRA-AWT null Calycotorme villosa 1.5 0fvirtual v

INRA-AV] null Calycotome villosa 15 Ojvirtual v e
YYarIY m i m B b firial 7]

[ Add ] [ Shapes ] [ Paramstars ] [ Validate,Unvalidate ] [ Edit ] [ Copy ] [ Desactivate/Reactivate ] [ Close ] [ Hzlp ]

Figure 89b: Fuel layers’ list

The list can be restricted with selection in the research criteria’s.
Control buttons are:
e “add”: to add a new layer.
e “snapes”: to manage different shapes attached to a layer.
e “parameters”: to enter parameters for each layer particle.

e “validate”: to check a layer data integrity in the database and to permit utilisation in
virtual scene creation and in exportation for models as FRETEC. To be validated a layer
must have a 2D shape. A validated layer cannot be modified.

e “rdit”: to display plant information. Modification only will be possible if the user is the
owner of the fuel and if this layer is not desactivated nor validated. In the contrary, the
layer will have to be unvalidated or reactivated before being updated again.
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e “copy”: to copy an existing layer in a new one.

* ‘“Desactivate/Reactivate” to denied utilisation of a layer without deleting
referenced data. Desactivation is also done for all shapes attached to the fuel.
Reactivate action is useful to cancel a desactivation. Only the layer will be reactivated,
but not the shapes

e “close”: to close the window.

e “Help”: to get help about this screen.

12.8.2 Create or Update a Fuel Layer

» To create a new fuel layer, click on “adqa”
» To modify a layer, select the layer in the list and click on “Edit”.
For further information, refer to plant creation and update (see chapter 12.6.2)

12.8.3 Create shapes for a layer

To be used in the FIRE PARADOX FUEL MANAGER, the layer (measured or virtual) has to be

described as a 2D shape. Only the cube method is available for creating a layer:
e Enter the voxels and samples

dmensions n

Samples column dimension (cm) o Enter the shape dimensions
e “Enter the shape” to continue

Voel height in Z 25| Diameter in X : 25 Diameter in ¥ : |25
[¥] coRe samplobeight 2 ; 160 e “close” to cancel the shape
["] EDGE sample height in Z : creation
AR e e P NorTE: For virtual layers, the dialog box
O coreheigenz: [0 Jolmetrmnx:js and shape creation procedure will be
[] EDGE heightinZ:  [100 Diameter in X : (200 the same

Layer dimension {cm)
Layer width min :
Layer spread width max ;

Layer spread MAX @ 200

[ Enter the shape ][ Chse ][ Help ]

Figure 90: Measured layer shape creation

12.8.3.1 Sample creation for a layer

For a layer, at least one sample creation (CORE or/and EDGE) is compulsory. This sample is
composed of a column of voxels, with 3 types represented (TOP/CENTER/BASE).

The procedure is the same as for plant samples (see chapter to 12.6.3.1).

12.8.3.2 2D shape creation for a layer

A layer crown shape is split up in “Core” and “Edge” parts. Each part is optional. If a core
sample exists, this sample will be used by default to create the core part. If an edge sample
exists, this sample will be used by default to create the edge part. If only one sample exist, this
sample will be used to create the both parts.

The layer 2D edition screen is divided into 3 parts:
- Left part for CORE shape modification in 2D

- Central part for EDGE shape modification in 2D
- Right part for legend and biomasses checking
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A shape CORE and EDGE editor

EROE Flant Shaps
PlantID : 35073723 Shape ID : 35818080
Taam : EMP Type : Layer
Sitz : Antheron Kind : XZ
75 Species : Cedrus atlantica Vel width X : 0.25
Reference : EMP-03_ Woel width ¥ : 0.25
Height : 1.0 Woxel height Z : 0.25
Origin : Measurad \Width min @ 0.0
50 Width max : 0.0
Legend
25 1 W
B Center
[ Bas=
) Mot set
o
M- | rBlmasses values
m & + Particle Alive Dead
( \ [Twigs_0_2 3.0 | -8.0
el Jl el Jle]l-Jif-H+lejlo Nzl -]
e
Lo N EX
| Validata | | Cancal | Help | Total measured biomass (g) | Total estimatad biomass (g)

Figure 91 2D layer shape edition
Left and center part:

» To change a voxel color (type), select the color from the legend and left click on the
voxel. The voxel appears in the selected color with a red border.

®» Existing particles and biomasses for this type of voxel appear in the bottom right part of
the screen.

» To change several voxels color at the same time, draw a rectangle with the right click
around the group of voxels.

» A zoom tool is available by drawing a rectangle with the left click of the mouse. A single
right click enables to zoom forward.

|;] __ Decrease and increase the grid size in 4 dimensions.
m [L Copy voxels from left to right symmetrically to Z axe.

Right part:

» Select the type of voxel to spread on the shape in the coloured square in the legend
(TOP/CENTER/BOTTOM). The selected type name appears in RED.

» A white voxels represent empty areas in the crown.

» At the bottom right part of the screen, particles list with biomasses for the selected
type of voxel is displayed. Biomasses values CAN NOT be modified here. Unit is grams.

Control:
» At the bottom of the screen, the total estimated biomass is automatically calculated.
» Total measured biomass from the sampling, is displayed for control.
®» Click on “validate” to save the shape in the database.
»

All empty voxel rows at the right or at the top of the shape will NOT be saved. The
shape size will be automatically adjusted.

NOTE: 1t is NOT POSSIBLE to modify biomasses values or to add a new particle from this
interface, you have to go back to the SAMPLES edition in the same layer.

12.8.4 Create or Update layer Particles Parameters

This procedure is the same as for plant particle parameters (see chapter 12.6.5).
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12.8.5 Desactivate a layer

®» To desactivate a layer: select the layer in the layer list and click on
“Desactivate/Reactivate” button.
When the fuel data appears on the fuels’ editor screen, click on “Desactivate in the
database”.

The vegetation object won't be physically deleted in the database, it will be logically
desactivated.

All shapes attached to the desactivated layer will also be desactivated.

12.8.6 Reactivate a layer

®» To reactivate a layer: select the layer in the layer list and click on

“Desactivate/Reactivate”.

When the fuel data appears on the fuels’ editor screen, click on “Reactivate in the

database”.

Shapes attached to this layer won't be reactivated.

12.9 Fuel Editor (Fuel samples)

Fuel samples are the third category of fuel that can be manipulated by the FUEL MANAGER
through the Fuel Editor. Fuel samples are sample of fuel of a lower level than a vegetation
object (individual plant). Fuel sampling is generally carried out with the so called “cube”
method, collecting fuel in elementary volumes of 25 cm side. Consequently a typical fuel sample
is a 25 cm x 25 cm x 25 cm voxel, although it may have other dimensions. A fuel sample may
be collected by field destructive measurements (measured), or calculated. Fuel sample is
generally created during plant creation process. The following functionalities are only dedicated
to fuel sample editing and modification.

| Fuel database manager g|

Teams

Sites and Municipalities

Plants

Layer shrubs

Samples

Figure 92: Fuel database manager
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12.9.1 Fuel Samples’ list

-

n Sample list g|

Research criterias

Team Site Species Height Qrigin Validated Desactivated
T— ] N — S— [ — i— g— Y]
Samples from data base-
Team Site Spacies Typa Mathod Height (m) | Diameter (... Refersnce = Orign Walidatzd Desactiv...
MRA-AVT Antheran Rosmarinus officin... [Unigus Cubs 0.25 0.25[MNRA-AVI-D.., Measured | | Al
INRA-AV Antheron Rosmarinus officin... [Unigue Cube 0.25 0.25[NRA-AVI-D. . Maasured Ll | =
INRA-AVI_Antheron [Rosmarinus officin. . [Unigue _Cube L 0.25 Measured | ] 4]
INRA-AV Antheran Rosmarinus offic Cube 0.25 ! ... Measured |
INRA-AVI Antharon Rosmarinus offic Cube 05 25[INRA-AVIFD. . Measured Ll |
INRA-AVI Antheron [Rosmarinus officin... [Unious Cube i 0.5 _O_-.E|M6.'ﬂ.‘f1‘0--- Meastred L B
INRA-AVT Antheron Rosmarinus officin., Cubs 0.5 0.25(INRA-AV] easured |
INRA-AVI pntheran Rosmarinus officin... [Uniqus___[cLbs . 05 0.25NRA-AVID... Maasurad [
MRA-AVT Antheron Rosmarinus officin... Cube : 0.75 0.25|INRA-AVI-D... Measured | |
INRA-AVT Antheran Cubs 0.75 0.25|NRA-AVIO... Measured I
IMRA-AVE  nifiecon Rosmarins ALt L] ot L 075 _DZ LA AVEED:. Mecstined = I
IMNRA-AVT Antheron Rosmarinus officin... |[Unig Cube 0.75 0.25|NRA-AVT-0... Measured -1 |
INRA-AVT AntheronCiterns Quercus coccifera Cubs 0.25 0.25[NRA-01_9  Measured v | -
LA Te] AL o L= WP — e Aae A SERO A A1 1A hdooa o ot | I —

[ Edit H Desactivate/Reactivate H Close H Help ]

Figure 93. Fuel sample’s list

When selecting the “samples” button on the Fuel database manager (Figure 92), the Sample
list window is opened (Figure 93). The list can be restricted with selection in the research
criteria’s.

Control buttons are:

e “rdit”: to display sample information. Modification will be possible if the user is the
owner of the fuel and if this sample is desactivated. In the contrary, the sample will
have to be reactivated before being updated. For details about sample edition refer to
chapter 12.6.3.1.

e “pesactivate/Reactivate” t0 denied utilisation of a sample without deleting
referenced data. Reactivate action is useful to cancel a desactivation.

12.9.2 Desactivate a sample
®» To desactivate a sample: select the sample in the sample list and click on

“Desactivate/Reactivate” button.

When the fuel data appears on the fuels’ editor screen, click on “pesactivate in the

database”.

The object won't be physically deleted in the database, it will be logically desactivated.

12.9.3 Reactivate a sample

®» To reactivate a sample: select the sample in the layer list and click on

“Desactivate/Reactivate”.

When the fuel data appears on the fuels’ editor screen, click on “Reactivate in the

database”.
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14 ANNEX

14.1 Annex — Inventory Files
Inventory file "Lamanon_Mixed WP61_sg.scene.scene”

#Scene file of the mixed plot at the Lamanon experimental study site

#Terrain
#name cellWidth (m) altitude (m) xMin yMin xMax yMax
TerrainO 5 0 -60 -60 60 60

#Polygons (optionnal)

#fileld {(x1,vy1l); (x2,y2) ...}
1 {(-55,-55); (-55,-42); (-30,-40) ; (-35,-57) }
#Trees
#fileId speciesName X % Z height crownBaseHeight
crownDiameter crownDiameterHeight openess
1 Pinus halepensis -4.55 2.55 0 13.5 7.1 4.78 10 true
2 Pinus halepensis -10.5 -3.6 0 15 7.3 8.15 10 true
3 Pinus halepensis -2.5 -4.6 0 14.2 9 8.35 10 true
4 Pinus halepensis 14.85 -14.85 O 5.8 4.6 1.28 5 true
5 Pinus halepensis 14.8 -13.35 0 8.1 5.15 1.68 7 true
6 Quercus ilex 6.75 -14.1 0 11.75 5.35 4 10 true
7 Pinus halepensis 4.85 -12.8 0 9.3 5.45 1.73 7 true
8 Pinus halepensis 2.8 -12.95 0 7.25 6.2 1.07 7 true
9 Pinus halepensis 3.25 -11.6 0 10.5 6.15 2.18 7 true
10 Pinus halepensis 0.95 -12.7 0 12.9 8.45 2.38 10 true
11 Pinus halepensis -1.25 -11.45 0 12.2 7.4 3.35 10 true
12 Pinus halepensis 1 -14.4 0 12.7 7.25 4.63 10 true
13 Quercus ilex -0.05 -12.2 O 8.2 6.6 1.1 7 true
14 Pinus halepensis -3.2 -10.45 0 8.45 6.05 1.6 7 true
15 Pinus halepensis -9.75 -13.8 0 14.15 6.55 5.8 7 true
16 Pinus halepensis 0.85 -3.85 0 11 6.5 2.5 10 true
17 Pinus halepensis 2.9 -3.4 0 11.3 6.1 4.4 10 true
18 Pinus halepensis 1.05 -1.45 0 8.5 4.5 2.18 7 true
19 Pinus halepensis -1.7 3.2 0 9.6 4.7 2.9 7 true
20 Pinus halepensis -1.45 -2.75 0 8.6 6.7 1.65 8 true
21 Pinus halepensis -7.4 14.5 0 8.3 4.9 1.5 7 true
22 Pinus halepensis -3.2 12.1 0 5.7 3.8 1.38 5 true
23 Pinus halepensis 1.35 12.2 0 10.8 5.6 6.5 10 true
24 Quercus ilex 4.35 14.4 0 11.3 5.7 3.68 10 false
25 Pinus halepensis 14.85 12.9 0 10.7 5.1 5.15 10 false
26 Pinus halepensis 12 8.3 0 11.8 5.9 7.8 10 false
27 Pinus halepensis 12.35 7.7 0 6 4 1.7 5 false
28 Pinus halepensis 10 8 0 5.4 4. 2.1 5 false
29 Pinus halepensis 11.95 6.15 0 11.7 6.2 2.43 10 false
30 Pinus halepensis 13.8 5.8 0 6.5 5 0.5 5 false
31 Quercus ilex 14.05 4.35 0 11.7 5 6.35 10 false
32 Pinus halepensis 14.15 0.15 0 10 4.5 5.05 7 false




33 Pinus halepensis 10.95 0.15 0 7.9 4.
34 Pinus halepensis 9.75 2.25 0 11 5.
35 Quercus ilex 7.5 2.8 0 905 5o
36 Pinus halepensis 8.75 5.3 0 12.2 10
37 Pinus halepensis -3.05 -8.45 0 10.05 6.
38 Quercus ilex =5,6 =T ol 0 9.8 6
39 Pinus halepensis -4.1 -11.2 © 10.75 5.
40 Pinus halepensis 15.3 6.1 0 10.23 7
41 Pinus halepensis -18.15 12.4 0 14.75 6.
42 Pinus halepensis -2.9 15.8 0 11.75 4
43 Quercus ilex -1.15 -15.15 0 13 5o
44 Pinus halepensis 4.4 -16 0 11.55 5
45 Pinus halepensis 8.5 -17.1 0 10 4.
46 Pinus halepensis 16.15 5 0 7.5 3
47 Pinus halepensis 15.85 -5.15 O 10.4 3
48 Pinus halepensis 16.25 -10.5 O 11 3

Inventory file "_4REC _popl1Pins bonnes valeurs.txt”
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#Scene file of the mixed plot at the Lamanon experimental study site

#Terrain
#name cellWidth (m) altitude (m) xMin yMin xMax yMax
TerrainO 5 0 -50 -50 50 50

#Polygons (optionnal)

#filelId {(x1,y1l); (x2,y2) ...}
1 {(-55,-55); (-55,-42); (-30,-40); (-35,-57) }
#Pops

# Gibbs : 0=aléatoire, 1000 -> régulier, <0 -> agrégé

#nopop Gibbs radius distPopi_A distWeight_A distPopu_B
distPopi_B distPopu_C

1 0 0 2 =5 =5 =5 =5 =5

2 0 0 =5 =5 2 5 =5 =5

3 0 0 =5 =5 =5 =5 =5 9

4 0 0 =5 =5 =5 =5 =5 =5

#Trees

#pop species height crownBH crownD cover_pct

1 Pinus halepensis 13.5 7 12 15

2 Quercus ilex 6.5 2 5 15

3 Quercus pubescens 6.5 1 5 15

4 Buxus sempervirens 1.5 0 4.5 30

distWeight_B

false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

false
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Inventory file "fuelbreak.txt”

#Scene file of a fuelbreak for the fuelmanager paper

#Terrain
#name cellwWidth (m) altitude (m) xXMin yMin xMax yMax
TerrainO 10 0 0 0 300 200

#Polygons (optionnal)

#fileId"{(x1,y1); (x2,y2)...}"

1 {(0,0);(120,0);(120,200);(0,200)}

2 {(120,0); (166,0); (166,200); (120,200) }
3 {(174,0);(220,0); (220,200);(174,200) }
4 {(220,0);(300,0); (300,200);(220,200) }

#TreeGroups

#fileld speciesName polygonId lowerBoundDBH upperBoundDBH groupAge
stemDensity MCNeedles MCLiveTwigs MCDeadTwigs

1 Pinus halepensis 1 10 30 40.0 400 100 80 10

2 Pinus halepensis 2 20 30 40.0 50 100 80 10

3 Pinus halepensis 3 20 30 40.0 50 100 80 10

4 Pinus halepensis 4 10 30 40.0 400 100 80 10

#LayerSet

#fileIdpolygonId speciesName height bottomHeight percentage spatialGroup

characteristicSize aliveMoistureContent aliveBulkDensity deadBulkDensity mvr svr

1 1 Quercus coccifera 0.75 0.0 70.0 2.0 0 70. 10.
1.0 0.1 500.0 5000.0

2 1 Brachypodium ramosum 0.25 0.0 20.0 0.5 1 10. 0.
0.4 0.0 500.0 10000.0

3 2 Quercus coccifera 0.25 0.0 25.0 2.0 0 70. 10.
1.0 0.1 500.0 5000.0

4 2 Brachypodium ramosum 0.25 0.0 25.0 0.5 1 10. 0.
0.4 0.0 500.0 10000.0

5 3 Quercus coccifera 0.25 0.0 25.0 2.0 0 70. 10.
1.0 0.1 500.0 5000.0

6 3 Brachypodium ramosum 0.25 0.0 25.0 0.5 1 10. 0.
0.4 0.0 500.0 10000.0

7 4 Quercus coccifera 0.75 0.0 70.0 2.0 0 70. 10.
1.0 0.1 500.0 5000.0

8 4 Brachypodium ramosum 0.25 0.0 20.0 0.5 1 10. 0.
0.4 0.0 500.0 10000.0

#Trees

#fileId speciesName X y z height crownBaseHeight crownDiameter

crownDiameterHeight openess
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