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1. GENERAL PRESENTATION

This document constitutes a practical user guide for the software tool ROSELT LEIS v1.4
distributed in the form of a software extension for ArcGIS™ (ArcView™ 8.3 distribution). The
reader is briefly reminded in the introduction of the place of this tool in the ROSELT
framework. The user is recommended to first read the ROSELT/OSS document on LEIS
concepts (ROSELT/OSS, DS3, 2004). The practical use of this extension module in
ArcGIS™ s then described, making reference at each stage to its relevance in the LEIS
implementation. A glossary of technical words specific to the extension or to ArcGIS™ can
be found in the appendix. These words are indicated in the text by an asterix (*).

1.1. OBJECTIVES

The Local Environment Information System implemented in the ROSELT/OSS observatories
is centred on the spatial integration of the dynamic populations/environment interactions
which is expressed in terms of usages and resources (ROSELT/OSS, DS3, 2004).

The goal of this tool is to implement a model simulation™ of agricultural, pastoral and
forestry space utilisation, in relation to the needs of the local populations. This modelling*
allows the calculation of resource/usage balances and also to evaluate, follow and predict
ecological changes in the ROSELT network observatories.

The modelling of the functioning of an observatory in terms of resources/usages is realised
by structuring the observatory territory into Spatial Reference Units (SRU), and by the spatial
distribution of resource extraction and available resources on these SRUs (ROSELT/OSS,
DS3, 2004). In order to implement these two main tasks, a Minimum Dataset is first put
together to provide a basis for the modelling (input data).

The tool allows four phases of fundamental processing:
e organise the input data (Minimum Dataset);
o create the SRUs (vector layer in the GIS*);
e calculate the SRU resource/usage balances and the resource degradation risk, and
desertification risk indexes;
e carry out forecast analyses.

The first three phases are available as tool functions and constitute the exploratory mode for
a given period. The forth phase concerns the forecast mode; it provides the realisation of
forecast simulations.

A database called a ‘modelling database’ is produced in the form of a geodatabase. It
contains the input data (table data and vector layers) as well as the different vector layers
and tables generated by the extension module (see 8. ROSELT GeoDataBase).

1.2. THE EXTENSION MODULE

The GIS extension module visible in the menu bar is called LEIS/ROSELT. It was written in
Visual Basic for Applications™ (VBA) integrated in to ArcGIS™ (ArcView™ 8.3 distribution)
and uses a database in MS-Access™ format (see the Personal GeoDataBase in the
ArcView™ manual) SIEL-KitMini.mdb, available in the distribution. This template database
model is used to create a modelling data database; it takes in the input data and is
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completed when the extension is used, for example for the creation of a vector layer. This
makes up what ArcGIS™ calls a GeoDataBase*.

A description of this database, from its data initialisation phase to the modelling phase, is
made at a conceptual level, see section 8 of this document. A complementary document
supplied with the distribution of the extension, in PDF format, describes the specification of
the functionality, giving more detailed information about the algorithms.

As a VBA implementation, the extension is found in an ArcMap™* file (.mxd): NoUVEL-
OBSERVATOIRE.mxd. TO use the tool and thus start a new model simulation of an
observatory, we click on the application (shortcut) LEIS that runs ArcMap™ and opens the
NOUVEL-0OBSERVATOIRE .mxd file. The tool then saves the file using the observatory
codename at the chosen location (creating a folder containing the model simulation). To
continue this modelling later, one may simply reopen this file.

A geodatabase created at the chosen location at this start-up stage, has the same
name with the suffix .mdob, for MS-Access™ ' databases. This geodatabase uses different
models based on the same input dataset numbered from 1 to n. In effect, in exploratory
mode, it is possible to construct several observatory model simulations according to different
modelling parameters used in the extension, with the same input database.

In ArcMap™, a Data Frame* with the model simulation number and the observatory
code is visible with each new model simulation.

The tool has a rapid evolution due to the ongoing improvements implemented to increase the
tool’'s capabilities in terms of modelling and make it completely compatible with all possible
situations in the ROSELT network observatories. Many versions of VBA code are envisaged
for the same extension version number due to this rapid evolution. A simple procedure to
update the code, either before starting a new LEIS or in an existing model simulation (.mxd
file), is described in the following paragraph. After the description of the installation of the
extension on a computer, the start-up phase is described in more detail, followed by the
other user interfaces of the ROSELT-SIEL v1.4 tool.

2. EXTENSION INSTALLATION AND STARTUP
2.1. INSTALLATION ON A PERSONAL COMPUTER

The extension module is designed for a version of ArcGIS™ on a personal computer with the
Windows 2000™ or XP™ operating systems.

For this tool's version of VBA, the compressed file ROSELT-SIEL v1.4.zip
(WINZIP file) must be decompressed in the installation folder: C: \ for example.

Under the installation folder ...\ROSELT-SIEL v1l.4, are the following folders (cf. Figure 1):
e Bin: this principally contains the file NOUVEL-OBSERVATOIRE.mxd, and a folder
containing a copy of the VBA code for this version. A VBA code folder for a revision of
this version may be placed in the same folder; the code update procedure for code in
the NOUVEL-OBSERVATOIRE.mxd file is explained in the file ReadMe.txt (which
also describes the other files present in this sub-folder);

! Careful, what happens in ArcMap, and the construction of the geodatabase are two seperate things:
we can use the same geodatabase in different .mxd’s and in the same .mxd we can use different
geodatabases.

ROSELT/OSS Regional Operator,
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e Documentation: this contains the set of files that document the LEIS: Conception,
Data Dictionary, Processing Specification, and the User Guide respectively issued by
ROSELT/OSS DS3, 2004, internal document, and CT3, 2004.

e Exemple: this contains the model simulations for the NER_DT observatory
(Dantiandou, Torodi and Tondikania in Nigeria);

e DonnéeEntrée: this contains the model for the minimal database to constitute a
minimum entry Kit, SIEL-KitMini.mdb; the file ReadMe Data.txt reiterates the
different methods for initialising LEIS input data (see 2.2);

e Nouveau-SIEL (New-LEIS) is a shortcutto run ArcMap™ and open the NOUVEL-
OBSERVATOIRE.mxd file contained in Bin; when installing or moving a shortcut,
verify that the paths corresponding to these two parameters.

BN ROSELT-SIEL_v1.4 T 101 x|

Fichier  Edition  Affichage Faworis Outils 7 ,

= Précdente - = - (2] | @ Rechercher | [yDossiers £8 | 05 0 X w2 | EE-
7 AdresseﬁC:'l,ROSELT-SIEL_vl.4 ;I ok ([
3 @Hecherche vl I Googlel-l Yahoo! =  Agk Jeeves LookSmart  Fichiers = mPemonnaliser SMon bautan Auties ¥ i
Dossiers X || Nom /4 | Taille |T pe | Maodifié le

=R J ROSELT-SIEL_v1.4 ;I Clsin Dossier de fichiers 16/05/2004 11:15
.D Bin [CJ bacumentation Dossier de fichiars 16/03/2004 11:15
Ehj Documentation l'_, DonnéesEntrée Dossier de fichiers 16/05/2004 11:15

B, DExempIe Dossier de fichiers 16/05/2004 11:15
CI Exemple iﬁ Mouveau SIEL ZFKo Raccourd 03§09/2004 10:20
o =0 RROSELT-SIEL

=

Figure 1 : Installation and start-up of a new LEIS.

2.2. EXTENSION STARTUP

The sequence of actions or events when a new model simulation is initialised follows:
you click on the New-LEIS shortcut;

ArcMap™ opens;

loading of the LEIS/ROSELT menu;

display of the New Model simulation dialog box menu;

you enter the information requested on the observatory being studied;

you click on OK;

display of the options dialog box;

you verify the information in the option box;

you close the dialog box.

©CoNoOh~wWN =

This sequence is detailed below.
1 To start modelling an observatory functioning, in terms of resources/usages, open the
NOUVEL-OBSERVATOIRE.mxd file, or use the New-LEIS shortcut that opens the file.

2et3 The LEIS/ROSELT menu is automatically’ loaded in the ArcView™ menu bar,
ArcView™ having just opened.

4 et 5 The New Model simulation dialog box opens; we must choose the observatory on
which we are working, and the geographical coordinate system used in the observatory
region: this means the constants coded by the ESRI to represent classic projection systems
(see the ArcGIS™ manual). We must next choose the model simulation target folder that will
contain the .mxd* file as well as the final model simulations database. The full path of the
final database is automatically displayed as well as the name of the FeatureDataset*

> The StartSIEL.INSTALL MENU macro reloads the LEIS/ROSELT menubar.
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(virtual group of geographical layers in the geodatabase). The suffix of this
FeatureDataset is the number of the model simulation on which we want to work. At the
initialisation of the geodatabase, the suffix is “__1”; with the next opening of this dialog box
for the same geodatabase it becomes “__2” automatically. The —1 button allows us to go
back to a previous model simulation and continue working on it.

J Eile Edit Yiew Insert Selection Tools ‘Window Help

J Editor = | [ S | & Tk |create tew Featurs | | Target; [ | |_><' (=) | | |
|DSE&|s B@X|o ~|$]|F@ 2| & w2

J LEIS(ROSELT + (@) &' MetaData
E=.-\F15/ROSELT-Mali . EhoosingaModeI-Bui:[i:I_i:i;ifg_‘_ x|

— Studied Observatary

Mame

Spatial reference (ESRI code) esHIRPrOjCS G5 1954 UTM_ 31N :I
— Modelling
Path CAROSELT-SIEL_vw1. H\Exemplelessai :] Eﬂl
GeoDataBase CROSELT-SIEL w1, HiExemplet essail SIEL-MLI_CE.mdb
|Destinati0n Path |
code_ n® MLICE 1 E

Cancel | Help | Ok |

Figure 2 : New Model simulation dialog box

The modelling period given in the popup list is to be entered if this is not a new model
simulation.

6. et 7 Validating the choices made, by clicking Ok, there will either be a direct update of the
model simulation database, or it will be created if it does not exist at the specified® path, then
updated:

e the creation of the database is made by copying the template database* located in
the Bin folder or by copying an existing database from the same template (an old
template or a prior creation using the SIEL-KitMini.mdb database from the
DonnéesEntrée folder); the input data modification dialog box then appears.

e a FeatureDataset (collection of vector layers in a geodatabase) with the name of the
observatory and the suffix 1 (first model simulation of this observatory) is created
with given spatial reference. Each new model simulation based on the same input
data can thus be stored in this geodatabase and identified in the
territoireObservatoire table by model simulation number (the n in suffix __n).

e update refers to the possible creation of the FeatureDataset with the geographical
characteristics of the given projection system.

8 et 9 To initialise the model simulations, the model simulation period must be chosen from
those present in this database. The dialog box for choosing the period is displayed if this
wasn't previously done (Figure 3):

*The complete path is created if it does not exist.
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-"‘ MER_DT.mxd - ArcMap - Arc¥iew

J File Edit Wiew Insert Selection Tools Window Help
J Editor ~ | (3 |/ > Task ICreate Hew Feature =l | Target:l | |X =) | | ‘
EECOEE T AR 1 710 L2

J LEIS/ROSELT ~ @ & MetaData

|n

£# modelling n°1 of NER_DT

LEIS/ROSELT-Niger . Validity Period of Eonsté‘r_l_l:g = 5'

MER_DIT DateDebYalCte DateFinWalCte

Figure 3 : New Model simulation dialog box (choice of period)

1011 et12 Once these steps are completed, the dialog box containing the options is
displayed and thus provides the verification of the parameters input, and allows others to be
set (see IV options).

The LEIS/ROSELT> Model simulation n°... menu (Figure 2) displays the New Model
simulation dialog box either to create a new model simulation once ArcMap™ is running, or
to go back to a previous model simulation of a LEIS/ROSELT geodatabase.

Apart from the LEIS/ROSELT menu that is used to set up and use an observatory LEIS, the
ROSELT/OSS menu bar contains the “full extent” icon and a Metadata button. The latter is
for the preparation of ROSELT metadata for the LEIS data in ArcCatalog™ and creates a link
with the MDweb tools for complete management of the metadata.

3. OPTIONS

The Options dialog box is for verifying the model simulation parameters under development
and to change them (Figure 4). To change the general modelling parameters, the new
model simulation dialog box can be used.

o) 5‘
EIS/ROSELT-Niger . Parameters Options Model-Building x|
Model-building choice
Pindel-bulding choice
: ; Miriirrirn Ik and Madel- CHROSELT-SIEL w1, 4\Exempletessal SIEL-NER_DT.mdb
Minimurm Kit and Model- CAROSELT-SIEL w1 4Exemplelessail SIEL-WER_DT.mdb buildings GeoDataBase
buidings GeoDataBase
Actual Model-building NER_DT_1
Actusl Modsk-building MER_DT_1 ke
T T Reference Period 01{01f1991 31/12/1935
Reference Period 040111951 31{12/1995 [check existence of entry layers]
e s -
installation | CirosELT-SIEL_v1.4
path "
R EsHSRPrOICS. WES1984UTM_S1H
Version : 1.4 - 5 —
P LEIS/ROSELT checking entry dataset [ x|
File .rixd | CIROSELT-SIEL_v1,4|Exemple\essalitER_DT.m=d r & Following entry lavers do nat exist:
B ——— CHROSELT-SIEL vl i|SIEL-HER _DT.mdb|ikEntres|Chebservatole__
5 o — ; Model-building mode CH{ROSELT-SIEL w1 4\Exempleessai\SIEL-NER_DT.mab\KRtEntreelAptitudesol__ ou
Madel-bulding mode: Menu and Functiannality 3 CARGSELT-SIEL v1 4\Eemplelessai|SIEL-NER:_DT.mdblKItEntres|QualltsPastorale_
' exploratory bulding (O e & exploratory buiding CAROSELT-SIEL w1 4\ExemplelessailSIEL-NER_DT.mdblKitEntree\UP_
I tutorial o CAROSELT-SIEL v1 4\ExemplelessallsIEL-NER_DT.mdblKitEntres|Centredctivie__
7 prospective bulding & constrained prospectivs bulding
These are compulsory to start model-buildings !
Copytinht @ 2003 ROSELTIOSS & IRD LS. 166 Copyrigh
Mad Loireau, Didisr Lethovic and Tean-Cristophe Desconnets Maud Loireau,
SIELROSELT@mplird fr
Cancel Help Save Cancel Help Save

Figure 4 : Options dialog box
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The model simulation in progress is visible on the screen. It is possible to verify which entry
layers are not present in the modelling database, it is also possible on each tab, to see the
parameters of the model simulations used.

The construction in exploratory mode allows for the set up of a model simulation for the
calculation of balances on the given period. The construction in forecast mode provides a
realisation of a model simulation with possible scenarios by varying certain temporal or
spatial parameters.

The tutorial option, valid in each of the previous modes, allows the addition of a guide and
automatic context-sensitive help while the extension is being used. By default, the Menus
and Utilisation are in restricted mode: verification of input data from each dialog box and it
is not possible to load layers that are not predetermined. The Choice of Model simulation
provides a reminder of which model simulation is being worked on: geodatabase, model
simulation number and observatory, and model simulation period. By clicking on the entry
layers button, it is possible to verify the existence of entry layers, i.e. in the FeatureDataset
KitEntree:

-CteObservatoire observatory contour
-CentreActivite layer of all activity centres
-AptitudeSol Soil Aptitude layer
-QualPast pastoral qualities layer
-UP Landscape Units layer

These layers, necessary for the use of the tool, are integrated into the geodatabase via the
Tools>Modify input data menu, which is displayed by default at the beginning of a new
modelling database.

Description of each tab:

¢ Installation tab: this shows the installation path along with the extension version, as
well as the mxd file in use.

o Territories tab: this gives the parameters used for the construction of the
exploitation territories: raster resolution (in meters) used for the delineation of the
territories. The territory type makes reference to the choice of structuring activity and
to a model simulation, centered or distributed, in relation with the activity
centres.

e CPU tab: this gives the parameters used for the construction of Combined Practices
Units: raster resolution* (transformation of Soil Aptitude polygons).

e The two last tabs, Balances and Indexes refer to the balance and indicators
calculation parameters which, apart from the definition of land use useful for the
calculation of agricultural vegetation resource extraction, are mainly for the forecast
mode which is not available in this version.

4. SRU CONSTRUCTION INTERFACES

The NER_DT example observatory (Dantiandou, Torodi and Tondikandia in Nigeria,
Exemple folder, NER DT.mxd file)is used to describe the interfaces.

* More the resolution is increased (low value), the longer the calculations will be.
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% NER_DT.mxd - ArcMap - ArcYiew

J File Edit Miew Insert Selection Tools Aindow Help

JI Editor | = |! *  Taski ICreai:e Mew Feakure _v] | Target:l ;l
| DBES| s BRX|o ~|H|F0 =1 2] | w2 |

J LEIS(ROSELT * @) &' MetaData

Terriaties Delineation  k
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Indicatars P, comstruckions e

il

Meeds 4 E Agricultural needs

B RE T s # SR creation. @ CPLI creation, a Pastoral needs
3 Medekbuiding ... ¥ CPU valdity, BZ Forester needs

Opkions ... [ 3

Tools 2

Figure 5 : general LEIS/ROSELT menu

4.1. REMINDER OF THE DIFFERENT SRU CONSTRUCTION
STEPS

The SRUs are polygons, of which the whole set covers the observatory territory; they make
use of the notion of localised resources in the landscape, and the notion of usage and
application on a given space by a combination of exploitation practices (agricultural, pastoral,
forestry) defined below by combined practices.

The landscape is defined by the layer of landscape units (LU), polygons whose
characterisation is defined in the document ROSELT/OSS, DS3, 2004. The principles of
construction of exploitation practices typology, called combined practices, are also described
in the same document and in the methodological guide on the evaluation and monitoring of
practices of exploitation of natural resources (ROSELT/OSS, CT2, 2004). The usage(s)
structure the landscape by the exploitation of resources, through the spatially distributed
combined practices (combined practices units, CPU). The CPUs are constructed at the
interior of the exploitation territories, the first step of the modelling of the observatory territory
by the LEIS (ROSELT/OSS, DS3, 2004).

The SRUs are obtained by crossing two types of geographical information: Landscape Units
(LU) and Combined Practices Units (CPU).

The successive steps needed to achieve this structuring of the space in an observatory
territory are:

e creation and input of the minimum Kit;

e delineation of exploitation territories;

e validation of this delineation:;

e calculations of needs (agricultural, pastoral, forestry);

e creation of the CPUs;

ROSELT/OSS Regional Operator,
Unité de Service Désertification (US166), IRD 34000 Montpellier, France 10



ROSELT-SIEL_v1.4 User Guide

e creation of the SRUs by crossing CPUs and LUs.

Once this structuring into SRUs is modelled, it is possible to proceed to the calculation of
resource/usage balances and to the calculation of indicators of resource degradation risks or
desertification risks.

Before starting the modelling with delineation of territories, the input data must be prepared
from the Minimum Kit of observatory data or be completed with the necessary layers. The
Minimum Kit of data necessary for the construction of a LEIS constitutes part of the minimum
kit of ROSELT observatory data. In effect, the latter also includes the minimum specific data
for each thematic (formalised in the ROSELT/OSS methodological guides).

4.2. MINIMUM ENTRY KIT

At the start of a series of new model simulations*, we are asked to load an existing Minimum
Kit (a database existing from a previous model simulation, or an input database prepared
before running the tool) or to create it. The dialog box that automatically displays for this
purpose can also be found in the menu LEIS/ROSELT>Tools>Modify input data (Figure 6)
and is used especially to integrate the vector layers necessary for this Minimum data Kit.

The input data and entry layers are located in the same geodatabase* that contains the
model simulations: the geodatabase with the codename of the observatory, e.g.
NER DT.mdb is stored in the modelling folder. It is possible to modify the database at the
level of the attribute tables by opening the MS-Access™ file directly.

® _NER_DT.mxd - ArcMap - Arc¥iew

File Edit Yiew Insert Selection Tools Window Help

J Editay | - ‘! > Task: ICreate Mew Feature ;I ‘ Target:l [
[DEE& BBaX |0~ |$pr ] &8
J LEIS/ROSELT » ) & MetaData
SR 3
£ modelling n°1 of NER_DT Spatislised Balances B
Indicators »
Prospective Analysis  #
5 Model-building n@...
Cpkions ... [ 3
PEN Miifiying input Dats
& Joink Table and Lawer
A Updating ¥BA code

Figure 6 : LEIS/ROSELT>Tools menu

The sequence of operations or events are as follows:

you load the layers to be integrated into the minimum Kit;

you create or modify it according to its existence in the database;
running of MS-Access™,;

opening of the input form;

you click finish;

o g ks~ wbd =

the joining dialog box opens (for each layer loaded in 2);
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7. you click ok.

1 The full path of the current modelling database is displayed as a help bubble on the modify
button.

Name: [ Cenirehdtiv_Tous_shp
Showof typs: [Feature classes = Cancel

Figure 7 : Minimum Kit Creation or Modification dialog box

2 It is possible to load the shapefiles* or FeatureClass™ of the layers essential to modelling.
To avoid recreating an existing later, you deselect the corresponding tick box. These layers
must contain the key fields existing in the tables associated to these layers, in order to allow
joining (these fields can have different names but their types must correspond to fixed types
in the data dictionary, cf. 8).

3, 4 and 5 create or modify open the MS-Access™ database and the minimum kit input
form.

6 Once the data entry is finished (see 4.2 INPUT OF THE MINIMUM KIT), for each layer
selected, the dialog box to make a join of the shapefile with the table is displayed in order to
create or recreate a FeatureClass in the geographic database SIEL-NER_DT.mdb in the
FeatureDataset KitEntree). (Cf. 7.1 Joining Table Layers).

If no layer is selected, the purpose of this menu becomes the opening of the MS-Access™
database from Windows Explorer™.

4.3. INPUT OF THE MINIMUM KIT

The model simulation database used in the LEIS contains the input data (Minimum Kit) and
the data that is automatically added by the tool. The input data are essential for the
functioning of the tool. The methodologies to be implemented for the gathering or collection
of this data is not the subject of this manual (cf. ROSELT/OSS, DS3, 2004 and
methodological guides ROSELT/OSS CT2, CT8 2004). The data dictionary in section 8 can
be consulted to get details on the tables, fields, relationships and constraints of the database
SIEL-NER DT.mdb. The glossary of technical terms in section 9 also contain conceptual
terms specific to the entities being manipulated.

The tool allows three possibilities to initialise the input data:
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¢ You copy the model simulation database (SIEL-KitMini.mdb) into a folder of your
choice, then you open this database with MS-Access™. Next, from the general form,
you enter the data; this database is located at the start-up of a model simulation to

create the model simulations database.

¢ You reuse the input data from a previous set of model simulations; at the initialisation

start-up; this database is located to create a model simulations database.

o At the start of a modelling, you create a completely new model simulations database

(the empty model simulation database is copied).

In all three cases, the database has the codename of your observatory e.g. SIEL-
NER DT .mdb is created in the destination folder of the model simulation. In the last case, this

database is empty.

On opening the database the main database input form is displayed. The same form opens
for any database that comes from the extension, thus giving access to the minimum kit
attribute® tables. It is also possible, for certain manipulations, to use the ArcMap™ editor or
ArcCatalog™ which opens a table in attribute table mode with some useful functions (cf.

ArcView™ manual).

B5 DataBase LEIS - ROSELT : General Menu - o ] 4|

DataBase LEIS - ROSELT : General Menu

Chzervatory Modeling period |=

Obzervatory:  Dantiandou, Torodi et Tondikandia (Niger)

Starting: 01701 11991 Ending.  31M1211995 Charge |

Struvturing Activity:  agricole

ﬂMDdelIing parameters 'i
- glohal constants Display I
- production evalustion constants Eclit | Disnlay |
- yvegetation disponibilty computation parameters Exdlit | Dizplay |

ﬂManaging data of a Modelling 'i
- Activity Centres Eit | Dizplay |
- Landscape Units Edlit | Lizplay |
- Combined Pratices Typalodgy Edit | Display |
- Soil &ptitudes Edit | Display |
- Agricuttural Production / Practices Exiit | Dizpaley |
Tools |i

- predefined liztz managing |CodeCbservatoire - | Madifying I

- Insert § update data via Excel Imiport I
- remove / duplicate set of data Manage |

Cloze | Leave Access |

ROSELTAOSS - 2004

Figure 8 : Main Form for Minimum Kit Entry

® Beware! Do not modify the geographic tables!
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According to the chosen structuring activity, different tables need to be filled.

The data model schema dictates the data entry order, from the top to the bottom
(Figure 9). Generally, manual input does not present a problem, though a problem is more
easily possible if the data is imported via an Excel™ sheet.

Observatory
Constants
( lists

Activity Landscape Combined Practices
Centres Units
pr— |
Agents Groups Biomass and Land use Parameters
use
Their seasonal Pastoral Quality
Parameters
Production
Livestock farming

I Soil Aptitude ]
[ Agricultural and ]J
Faractns Pradiirtinn

Figure 9 : Data entry order

The different schema colours make reference to the different conceptual aspects of the
LEIS.

4.4. EXPLOITATION TERRITORIES

The delineation of exploitation territories is the first step of a modelling. On the basis of
activity centres selected according to the structuring activity of the observatory, the
exploitation territories can be modelled (agricultural territories, pastoral territories, forestry
territories). In the ROSELT network, the territories named “agricultural” are all the agro-
pastoral territories with a structuring agricultural activity. The territories named “pastoral” are
the agro-pastoral or pastoral territories with a structuring pastoral activity.

The dialog box is displayed with the menu: LEIS/ROSELT>SRU>Territory
Delineation>Agricultural (or Pastoral or Forestry). In the current version (ROSELT-
SIEL v1.4), two general models, applicable for one of the three following structuring
activities, are implemented: the centered model and the distributed model.

A centered model corresponds to the construction of a territory for an activity
centre. The rules of this centered model are adapted to the agropastoral zones where the
agricultural activity is structuring. They are equally adapted to the zones where the pastoral

ROSELT/OSS Regional Operator,
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activity is structuring, in the case where the water points are localised at the same places as
the encampments or farms. One or more possible values of activity centre type
(ITypeCentDecis in TablisteCode) can be chosen and the activity operates around each of
these focal points (cf. 4.4.4.1.). The distributed model allows for the construction of a
territory using several activity centres, not necessarily of the same type (ITypeCentDecis).

In this version of the tool, the activity centres can only be points and the distributed model is
still under development. The dialog box is identical for the delineation of exploitation
territories whatever the structuring activity; only the title bar of the box changes and the label
of the criteria is initialised according to the structuring activity type.

At the opening of the dialog box (Figure 10), there is a verification of the entry layers needed:
observatory contour, and activity centre layer. A message shows the non-existent layers. In
restricted mode, if the necessary layers do not exist, the OK button is disabled and it is not
possible to load different layers other than those offered by default: all the activity centre
layers and all the observatory contours from the geodatabase (or from input data or from
previous model simulations).

LEIS/ROSELT-Niger . Agricultural Territories Delimitatio x|
Erwelope of MER_DT | CAROSELT-SIEL vl 4\ExempledSIEL-NER_DT.m j @
otk et | CHROSELT-SIEL_v1.4|Exemple{SIEL-NER_DT.mc v | @
i puit traditionnel ii
Type of Ackivity Centre ile —
Centered model i Distributed Mods! |
- - — critetion choice —
Thigssen: Population | : Oldness | : Other Criterion |
Field
I Population j
of the
weiaht
[ oldness
weight transformation I ST j
Forrula of [ Autre
criberion I Standard j
™ Bounded distance
cirterion combination | tessellation madel
Help ok
" min " max * sum
[~ weights spreads normalised Cancel |

Figure 10 : Agricultural Territory modelling dialog box

Modelling assumes that potentially all the observatory space could be exploited and
therefore makes a division creating a mosaic of the observatory.

This division is carried out in the observatory contour polygon previously obtained
during the delineation of the observatory territory. It uses the type(s) of activity centres
selected from the loaded layer.
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4.4.1. DELINEATION OF THE EXPLOITATION TERRITORIES

Beside the choice of activity centres, the layer and types of activity centres (AC), and the
delineation of the observatory depend on the model chosen.

4.41.1. Centered model

The Centred Model uses the principle of the Thiessen* algorithm to divide the space. This
algorithm is improved by using a weighting: the weighted Thiessen algorithm.

This weighted Thiessen algorithm classifies all the points in space following a criterion which
is a function of the weight and distance. The value of the criteria is calculated for each AC
and the maximal value determines the classification of the point (i.e. its attachment to the AC

in question). Classically, the Standard formula is ,/weight / distance .

The final criteria used for the algorithm can combine several criteria, each linked to a
different weight: Population criteria, Age criteria, and other criteria. The choice of these
relevant criteria is made according to local specifities. The combination of these criteria is
either the sum, or the maximum, or the minimum of the selected criteria. When we use
several criteria, it is recommended to normalise the weights, by selecting the corresponding
interface tick box. This weight normalisation creates a linear transformation of the weight
values in order to obtain, for each weight with the same range of values, that which has the
greatest range of weights.

The Population criteria normally makes reference to the Population field (linked to the AC in
the ParamétreSaison Table) but all other numeric fields (present in the layer) can be used;
it takes account of the population that exploits the territory resources according to the
structuring activity. In the same way, the Age criterion makes reference to the AC AgeMin; it
takes account of the evolution history of the population in the zone. The othercriterion is
open and corresponds to a numeric layer field conserved at the time of the joining integration
of this later into the geodatabase (for example: poverty index, access to basic services,
organisation level, etc.; cf. sections 4.1 and 9). For each criterion, the weight given can also
be chosen from several choices. Currently the Standard® formula and its transformations are
taken as formulae, e.g. Standard”2 is the Standard formula of the square.

The adaptations of this model are proposed to take better account of local specifities, for
example when the rural observatory territory includes an urban centre. It is thus possible to
make a change to the formula by ticking Bounded distance which makes a dialog box
appear for the parameters to enter.

® In the criteria formula the weight means the weight that has/has not undergone a transformation.
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LEIS/ROSELT-Niger . Boundary Weight x|

EI'IVE'EIFIE of MER._DT CHROSELT-SIE
I i In the Formula weight=0.5/distance

the weightwill be diminished by a Factar coef and then

by coef*{distance/bound)
Activity Cantre i CROSELT-SIE.  i.e. weight=weight/{coef*Distance/bound}

Type of Ackivity C81 porameters
Centered model IDistriI:uuted Model | boundary I 4000 ,i

Thiessen: Population I ' Oldress i O il 1. =

Field li

Popul. e : 500 -

GEaha Minimal weight

weiaht
weight transformation il

Formula of Cancel Help Ok, |
criterion I Standard

¥ Bounded distance I | |

- girterion combination
Help | k. |
" min " max " sum
[ weights spreads normalised Cancel |

Figure 11 : Parameters for Bounded distance

This modification of the formula effectively allows us to limit for example the influence of the
‘big’ ACs.

In the formula used, as soon as the distance is greater than or equal to the boundary
and the weight is greater than or equal to the Minimum Weight, the weight is progressively
reduced. When the distance is equal to the boundary, the weight is divided by the coef

value. Beyond this distance, it is divided by the value of coef><(—bdl“"tance

oundary
Weight

Weight = = .
cls distance

coef x (
boundary

By clicking OKa raster layer is created (in the folder given in the options); the pixel value is
linkd to the AC. Next, this layer is vectorised. The AC__1 et Agri__1 layers, respectively
representing the agricultural territory polygons for model simulation n°1, are automatically
loaded into ArcMap™ (Figure 12). These layers are stored in the SIEL-NER_DT.mdb
database in the NER_DT__ 1 FeatureDataset.

For a good cartographic representation of this layer, the symbols for the ACs, with
their names and for example the size of the points in relation to the population, can be added
by using classic ArcMap™ functions. In the same way, the territories can be differentiated by
arbitrary colours or linked to the validation of territories.
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NER_DT.mud - ArcMap - ArcView

file Edt View Insert Selection Tools Window Help

D™ §| b BB ‘ vy ru i\-l; N BEES - |L’Z|e§3‘k? H SELROSELT ~ @ & MetaDonnées
spatial nalyst ~ | Laver =R |

—————

El £F modélisation n°1 de NER_DT

| Bl o1

ValParam
& 90,000000 - 125,000000
@ 125,000001 - 160,000000
@ 130,000001 - 287,000000

@ z7, 000001 - 523, 000000

.sza,nnnom - 947,000000
= PA_1

O

=l Agri__1

Tx_WalidDelim

1-1,0--0,1
o0
[]o,1-30,0
[]30,1- 70,0
[170,1-83,8
83,9 - 100,0

Figure 12 : Modelled territories example

If the constructed exploitation territories are Pastoral or Forestry territories, the layers created
are named Past 1 and Fore 1 respectively.

The TerritoireObservatoire table is updated for the P Delim field which
contains the parameters used in the modelling of exploitation territories (Agricultural
territories in Figure 12), and for the TypeTerri and TypeModel fields which contain
Agri_,Past__oOrFore andcenteredordistributed.

Once a model simulation of the exploitation territories is finished, a validation of territories
can be calculated via the LEIS/ROSELT>SRU>Territory validity menu.

4.41.2. Distributed Model

This model takes account of several activity centres to construct an exploitation territory. The
division of the observatory space can always be done with ‘competition’ (weighted Thiessen)
although no longer around a single activity centre, but groups of ACs or an envelope of AC
groups. For this, it is necessary to make a hierarchy of the ACs, i.e. to identify the ‘child’ AC
dependant on a ‘parent’ AC. This hierarchy process can be different according to the season.
In this version of the tool, no distributed model algorithm has been implemented. The next
version will allow the weighted Thiessen method of AC groups: a group will be defined as the
ACs of the same hierarchy.

4.4.2. TERRITORY VALIDATION

This dialog box (Figure 13) is displayed using the menu: LEIS/ROSELT>SRU>Territory
Validity. The territory polygons shown correspond to the layer referenced by the territory
type and the model simulation number in progress: Agri 1, Past 1, Fore 1.

The type of validation offered in this version relates to the Legitimate Plot rate (or
sampling sites) in the exploitation territory: a plot is legitimate if its attachment after surveying
is the AC associated to the territory included in the plot. The construction validity of a territory
is thus the relationship between the number of (spatially) included and legitimate plots, and
the number of included plots. The parameters necessary for this calculation are:
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e a polygon layer of sampled plots for which the attachment to an AC was obtained by
survey and identified in the layer by a comparable field in the layer Agri 1, or

Past 1,0rFore 1.

e A choice of fields in each of the layers to establish the legitimacy of the relationship:
correspondence between the relationship by survey (field in the Plot layer) and spatial
relationship (field in the exploitation territories layer).

e A choice of the type of spatial inclusion: either strict (100% of the plot is contained in

the territory), or partial (30% inclusion), or minimal (a intersection exists).

It is possible to have a dual relationship for plots (or sampling sites) for which we have not
been able to determine a unique attachable AC. We can simply give a field containing the
second attachment and click on or.

J File Edit Wiew Insert Selection Tools Window Help

L||Target:| _j|)<'®||‘

|1:142 283 'l ||:€_| & | a2 | J LEISROSELT * @) & MetaData

J Editar | 3 |ﬁ_j Tasks ICreate Mew Feature
|IDSE&E 4 BBAX 0|

|

[ £ modelling n®1 of NER_DT
S
[
B ca_t
WalPararn
& 90,000000 - 125,000000

Spatialised Balances  p g Territaries Yalidicy
4 C.P.L. constructions
Prospective Analysis B @ SRU creation.

Indicatars »

a Model-building n®. ..

»
»

Options ...
@ 125,000001 - 180,000000 G

@ 180,000001 - 287,000000
@ z57,000001

. 523,000001 - 947,000000

- EE
O

Tools

Tertitories Delineation  »

- 523,000000

Rate of valid plots | validation Ratia ... | Yaldiy from ... |

I L_v1.4\Exempletcouches en vrac'l,_ParceIIes_.shpj

— legitimity of plat inclusion =field value matching

Plots

CAld

=

| oD

Fl [

|
Cancel |

— Plots inclusion

© strict (100%) " relative (30%) % minimal {intersection)

Figure 13 : Exploitation territories validation dialog box

By clicking on ok, two additional fields are added to the Agri__1 layer, or Past 1, or
Fore 1: Tx_ValidDelim and Nb_PolyUtil which are respectively the validity percentage and
the number of plots included. The TerritoireObservatoire table fields, Tx ValidDelim and
Nb_PolyTest are also updated. They contain respectively the average rate for the territories
containing at least 5 (Options parameter) sampled plots, and the number of territories
verifying this criteria. This validity rate can be used to define a colour gradient differentiating
the territories. It is possible to validate the exploitation territories with other plot layers (or
sampling sites) at any moment.

The plot layer (or sampling sites) imported in the SIEL-NER_DT.mdb database with the
name PA__1 is loaded into ArcMap™ automatically.
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4.5. CPU

Before being able to determine the Combined Practices Units, the needs’* must be
calculated. These provide a basis to determine the extent of exploited zones within each
potential exploitation territory around the AC(s) (cf. ROSELT/OSS, DS3, 2004).

4.5.1. NEEDS

The needs of agricultural, pastoral or forestry products can be calculated. The type of need,
is chosen according to the choice of structuring activity on the observatory.

A general calculation method was implemented in the tool:

Need = Need_,, + Needg,, + Need

This formula expresses the need of the exploitation’s structuring activity, in the form of the
sum of different needs of exploitation products according to their use by the agent groups

attached to the AC: consumption, stock, commerce.

ISIFL/ROSELT-Niger . Besoins Agricoles N x|

. § - ' i Saisie des valeurs :
méthode Laireau ISaisie des valeurs | méthode ... methade Loireau méthode ...

Besoin = Besoin_Consommation + Besoin_Stockage + Besoin_Commerce Besoin = Besoin_Consormmation + Besoin_Stockage + Besoin_Commerce
= (Consommation x Population) + {Semence x Surface Semée x Population) e
+ (Commerce x Population) | -
— Constantes Observatoire : NER_DT
— création du champ vierge dans la couche
Consommation 210 kathabjan o
Semence 5 kathajan
" auvir la couche paur remplie les valeurs
Surface Semee 0,82 hajhab
" Faire une jointure avec un table
Conimerce 4 kathabjan b
Périade de validits 01/01/1991 31412{1995 :
des constantes Aide Ok Ok

Annuler | ey |

Figure 14 : agricultural needs calculation dialog box

Using the LEIS/ROSELT>SRU>CPU construction>Needs>Agricultural needs menu, the
dialog box is displayed. The Loireau method (on the right of Figure 14 ) uses constants (cf. 9)
valid throughout the observatory and takes account of the human population; the agricultural
need follows the formula:

Need = Need,  + Need ., + Need

consu

= (CteConsuCult x Population) + (CteSeed x CteSurfSeed x Population) CteSurfSeed

+ (CteCommerceAgri x Population)

Another implemented method consisted of entering the values, either directly in the table (of
the exploitation territories layer) or by joining with another table containing an identifier of the
exploitation territory, like for example the identifier of the AC in the case of the centered
model.

commerce

By clicking on ok a new field is added in the territory layer table Agri 1 :Besoin Agri.

" Need : products of exploitation necessary for life for groups of individuals on the exploitation territory.
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For the other structuring activities, the general formula was implemented as well as the input
of values. Each particular need is the product of a constant (consumption, stock, commerce)
valid throughout the observatory, multiplied by the (human) population (of agent groups) of
the exploitation territory.

SIEL/ROSELT-Niger . Besoins Pastoraux x|

methode Loireau | Saisie des valeurs | méthode ... |

I EBieznin = Besoin_iConsommation + Besoin_Stockage + Besoin_Commerce l& lla L

[l 9
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{Commerce x Fopulation)

I Laina
— Constantes Observatoire : NER_DT

t Boun

I Consommation 0 kgthaban

Stack i kathabjan ' -~

|d0nnées dentrée |
{3
Cammerce u} kathaban %j

LTy

ey Ta

Période de validits O1/01f1991 31712/1995 2
des constantes Aide ok

Figure 15 : pastoral needs calculation dialog box

-~

The constants used are expressed, by way of example, in kg (per habitant per year). Any
other unit may be used so long as it identical to the unit used to define the production
obtained via the types of exploitation practices and the quality of the usable resource.
Experience has shown that moving to an equivalent monetary system for example can
facilitate the establishment of constants and productions (cf. section 9).

4.5.2. MAXIMUM INTEREST

The creation of Combined Practice Units (CPU) is a process of several steps, described
below, automated in a single dialog box (Figure 16). The spatial distribution of combined
practices uses the concept of maximum interest, i.e. that a class of combined practices is
potentially® applied to the places where the interest value is at a maximum compared to other
classes of combined practices (ROSELT/OSS, DS3, 2004):

1) Calculation of a maximum interest raster image:
The value of each pixel is the number of the combined practices class (from the set of
combined practices applicable on the exploitation territory®) giving a maximum interest; the
interest is defined by the relationship:

Producti
r oduction( p%ffort(px)

This relationship is calculated on the point (or pixel) px of the image, where the effort (effort
of the agents) is a function of the combined practices class at the point and geographic
position of the AC(s) in relation to the point px (ROSELT/OSS, DS3, 2004).

The Loireau method implemented in the tool for the calculation of effort is:

]d /td

Effort = [(1 + pe)'’

& It will effectively be spatially distributed, or not, by the calculation processes of the CPU envelopes.
® Either all the combined practices, or a subset determined by the present strategic groups (see the
definition of activity centre agent groups).
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with:

pe = degree of artificialisation of each combined practices class, with a value between 0 and
1.

cd = coefficient of distance (with a value between 1 and 10); this gives an order of
appearance of the types of combined practices as we get further away from the activity
centre. The higher it is, the further away the combined practices are applied from the activity
centre. It is relevant in the case of an encircling organisation of practices around the activity
centres. In the opposite case, its value is reduced to 1. It is a distance penalising coefficient
linked to the combined practices class chosen for the point px.

td = threshold distance linked to the AC; this is parametric data when a threshold is identified
from the activity centre, over which the distance becomes a highly constricting factor for
applying all combined practices classes. It is a distance penalising coefficient specific to the
AC (independent of the combined practices).

and d = the distance from the point px to the AC.

The Ba method implemented in the tool for the calculation of effort is a variant of the Loireau
method. It consists of forcing an almost zero effort for a given practice beyond a buffer
distance depending on the AC (dTampon to add to the AC layer). The chosen practice is
thus spatially distributed in a buffer zone around the ACs.

2) Calculation of an associated production raster image:
A raster image of production associated with the maximum interest is produced
simultaneously at the first step. By default, a resolution of 300m is chosen, but it is possible
to change this parameter in the options. This step assumes that the table linked to the
combined practices classes has been filled in; in particular the exploitation products
according to combined practice class and the usable resource (soil quality or pastoral quality)
(cf. ROSELT/OSS, DS3, 2004, cf. section ?).

3) Calculation of CPU envelopes:
The effective zone of exploitation, or CPU envelope, which provides a balance of production
and need, is delineated. It corresponds to the homothetic polygon of the exploitation territory
for which the cumulated production achieves the need. If the need is not achieved, the
envelope is equal to the territory and the territory is declared deficient.

In version 1.3 of the tool, it is possible to re-adjust the envelopes of the exploitation
territories in surplus according to a redistribution of production in the deficient territories. The
implemented algorithm increases the CPU envelopes in the exploitation territories in surplus
until the global deficit of the observatory (sum of the deficits of the deficient exploitation
territories) is satisfied or reduced.

Other redistribution algorithms will be offered in a future version of the tool in order to
better take into account the different strategies in the ROSELT observatories.

4) CPU obtainment

The CPUs are this obtained by intersection of the CPU envelopes and the maximum interest
layers.

Using the LEIS/ROSELT>SRU>CPU construction>CPU creation menu, the dialog box in
Figure 16 is displayed. The CPU modelling parameters are defined here in order to execute
the sequence of steps that follow:

1. you choose the effort calculation method;
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2. you choose the reference period of the Combined Practices':
DateDebValPrat and DateFinValPrat from the
PratigueCombinee table; these dates are normally the same as those
used for the validity of the observatory constants but can be useful for
a finer temporal granularity.

3. you click on Ok.

LEIS /ROSELT-Niger . CPU creation B X]

— CPU Model-building parameters

Computational method For
EFfort

Soil Aptitude Layver

Yalidity Period 01/01f1991 31j12/1995
des Practices fou i j

[ Reallocation towards territories in deficit

zee the Pratices | Help

— Carackeriskics:

Cancel ke |

I cultures semi-extensives avec une rotation Cf]imposée (14, C &, intﬂl z ﬂ

I a0 I 0 j I culkure j
I &0

Figure 16 : CPU creation dialog box

It is possible at this level to see the parameters (show practices button which becomes hide
practicesto hide this section) of the combined practices classes (from the SIEL-
NER_DT.mdb database, i.e. identical to the minimum kit at the beginning).

Clicking on ok, a reasonably long calculation starts (at least 10 mins for the VBA version)
with the creation of the maximum interest combined practices raster (pixel value=
IdPratComb), of the raster associated with productions, of the CPU envelope polygon layer
EnvUPC_ 1, and finally the UPC 1 layer. The EnvUPC 1 layer contains, in particular, the
exedentUPC field which gives the value of the production surplus (negative if deficient) after
a possible redistribution of the surplus.

An update of the TerritoireObservatoire table fills the P_ProduPC field with the
parameters used to create the CPU layer as well as the DeficitUPC, Nb_ DeficitUPC,

10 Only the practices for the same constants validity dates as the observatory are available.
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ExedentUPC and Nb ExedentUPC fields. The values of the deficiencies and surpluses
are the values after the redistribution of the surplus whereas the number of deficient
territories or territories in surplus are the numbers before redistribution.

The UPC 1 layer is automatically loaded and the CPUs are identified by the
1" IdPratComb.
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|
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= O usk_1

[] =all other values=
[ Multilsage_ Annuel__1
O Multidsage_ Annuel__1
O Multidsage_ Annuel__1
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[ Cultures extensives sur critéres hiophysiques {17, C 7, intrants 1)
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 Cedal

Figure 17 : example of CPU

4.5.3. VALIDATION OF THE CPU

Using the LEIS/ROSELT>SRU>CPU construction>CPU validity menu, it is possible to
validate the CPUs. As for the exploitation territories, the legitimate Plot rate (or sampling
site) method was implemented (ROSELT/OSS, DS3, 2004). For this method, each CPU
receives a Validation Rate value and the number of sampled plots (spatially included in the
CPU).

LEIS/ROSELT-Niger . CPU ¥alidation . x|

Rate of valid plats | validation Ratio ... | validity from . |
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Cancel | comy
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Figure 18 : CPU validation dialog box

The principle of the calculation is the same as for the validation of the exploitation territories,
in being concerned only with the combined practices classes that are surveyed and
modelled.

4.6. SRU

The SRUs are obtained simply by intersection of the LUs and CPUs. To show the dialog box,
we use the menu: LEIS/ROSELT>SRU>SRU construction (Figure 19).

= ke T

SRU creation

LEIS /ROSELT-Niger .

Creating Spatial Units References by intersepting Combined Pratice Units and Landscape Units

Landscape Units I ZLT-SIEL_vl.4'|,Exemple'|,SIEL—NER_DT.mdb'l,KitEntree'l,UP_j

Help Cance]

Landscape Units Layer

o oo vwr. A

Figure 19 : SRU creation dialog box

After the calculation of the intersection, the USR 1 layer is automatically loaded and the
SRUs are identified by the codeUP and 1’ IdPratComb (Figure 20).

Once the Spatial units are established, the different resource extractions, available resources
and balances calculations are brought into effect. The models of spatial distribution of
resource extractions and available resources are thus applied (ROSELT/OSS, DS3, 2004).

w_GaoB

Figure 20 : example SRU
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It is important to note that the space was structured by a particular exploitation activity (a
particular usage), the other activities (other usages) and their impact on the environment are
taken into account at the level of resource extractions/available resources which are applied
in this structuring of the space into SRUs.
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5. BALANCES AND INDICATORS
5.1. RESOURCE/USAGE BALANCES

To create spatial balances, we can use the LEIS/IROSELT>Spatial Balances>Resource

extraction>Available resources menu (Figure 21):

= d<o@E=

? J LEIS/ROSELT * @ & MetaData

SR

Spatialised Balances
Indicators
Prospective Analysis

5 Model-building n®...
Opkions ...

Tools

d

Computation Choices

v Extractions [ availahilities

For the Season

I Toutes - |

[ Balance

vegetation | soil | other type |

— Uses choices
[ agriculeural ---—— =
v Pastoral -------m-- =
I Forestry = -------- =

— Associated Activicy Centres

|SIEL-HER_DT mob|KitEntres|CentreActivte__ =

] o]

W creating a Layer from joining results ko USR layer

Cancel |

L

Il 23 0 ] NS

Figure 21 : LEIS/ROSELT>Spatial Balances menu and dialog box

The reference period of the USR 1 (or the current number) corresponds to the validity

period of the combined practices classes used for the creation of the CPUs.
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The dialog box permits the calculation of the resource extractions, the available
resources, and finally the balances (by subtraction) of different types of resources:
vegetation, soil, etc.

In this version only, the balances of vegetal resources have been implemented. They
cover three usages; for each SRU, they are established in the following manner:

e Agricultural: the resource extraction of natural vegetal resources due to an
agricultural activity is considered as the equivalent of the total phytomass (in dry
matter, DM) of the areas with a certain type of land use (defined in the SRU in
relation to its characteristics inherited from the CPU) which are cleared annually for
the instigation or reinstigation of crops (for example the oldest fallow in the case of a
rotation of crops/fallow). We can define these land uses in the Balances tab in the
Options menu.

e Pastoral: the extraction of natural vegetal resources due to a pastoral activity is the
equivalent of the foraging consumption (in DM) of livestock: it is calculated by making
the product of the population'' of the chosen AC (water points for example; these
ACs can be other types of AC than those chosen for the construction of the CPUs)
with the foraging consumption constant (CteConsoFour); this value is applied to a
zone of circular resource extraction defined by the pastoral access radius
(RayonAccPast). The density of resource extractions is this calculated and applied
to the intersection area between the SRU and the resource extraction zone; which
gives the resource extraction in the SRU.

o Forestry (energy): the extraction of natural vegetal resources due to the activity of
wood extraction is calculated in the same way as for the pastoral resource extraction
with the CteConsoBois and RayonAccBois, but with the possibility of applying
different resource extraction densities according to whether the area is under the
influence of crops or not. The density differential is expressed by a coefficient of
preference; this coefficient CtePrefBoiszhec is an observatory constant.

The calculation of the available vegetal resources for each usage corresponds to the
weighted sum of the equivalents of phytomass in dry material of the different strata of
vegetation. The weights depend on the usage type and land use type; they are
percentages and are part of the input data in the PctDispoBiomasse table. Thus, the
generic calculation is:

Resource _availability(usage,land _use),, = PctMStotal(usage,land _use) x MStotal

PctMSherba(usage,land _use) x MSherba,,, (land use)+

PctMSlignFeuiB(usage,land _use) x MSlignFeuiB , (land _use)+
PctMSlignFeuiH (usage,land _use) x MSlignFeuiH
PctMSlignTige 4(usage,land use)x MSlignTige 4

PctMSlignTige4 (usage,land use)x MSlignTige4

sru

(land _use) +
o (land _use) +
(land _use)

—STuU

The sru indice signifies the dependence on the SRU characteristics (landscape unit and
combined practices class).

For example, in the Dantiandou observatory (Nigeria), the calculations of available
vegetal resources with respect to the Pastoral usage of fallow land use for a year is half of
the herbaceous biomass, the total biomass of low wood and half the biomass for the high
wood:

" Animal population in Tropical Livestock Unit (TLU) or General Livestock Unit (GLU) or all other unit
also chosen for the constant of foraging consumption.
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Re source _availability(Pastoral, fallowl) , = 0x MStotal
50x MSherba_, ( fallowl) +100 x MSlignFeuiB_, ( fallowl)+

50 x MSlignFeuiH , ( fallowl) + 0 x MSlignTige 4, (fallowl)+0x MSlignTige4 , (fallowl)

MSherba_, (fallowl) is the equivalent in dry material of the woody biomass for the fallow

land use for a year defined by the land unit of the SRU, multiplied by the percentage of land
use defined by the combined practices class that characterised the SRU.

(fallowl) +

Sru Sru

These balances are calculated annually, though of course the resource extractions can be
calculated per season (generally the case for pastoral activity) and accumulated to evaluate
the annual resource extraction.

In the dialog box the following choices must be made:

1. you choose between resource extraction and/or available resources and/or balances;

2. you choose the season;

3. you choose the usages for these balances;

4. for each usage, you load the appropriate AC layer and you select the types of activity
centres linked to this usage;

5. you click on ok to run the longest calculation of the different stages of the modelling'?;

6. a balance table is created and automatically joined with the USR_n layer for the

chosen season; we obtain a layer with the generic name
MultiUsage <saison> n.

The stereotypical table for the balance type and model simulation number has the name
BilanVeg 1 where Veg indicates vegetation (the 1 is the model simulation number). The
possible values of resource extractions or available resources (and also difference and
quotient balances) are updated for the validity period of the constants given for this model
simulation. For agricultural usage, we have the variables dPreleAgri and dDispoAgri, for
the density of resource extraction and of available resources respectively, and dDmPAgri
and bmPAgri for balance differences in density and in quantity.

Figure 22 gives as an example the calculation of agricultural resource extractions for a year.

Selex

ls Window Help
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Figure 22 : agricultural and forestry resource extractions example

"2 This calculation can take up to several hours.
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5.2. INDICATORS

From the calculations of resource extractions, available resources and balances, it is
possible to calculate indicators according to predefined formulae. The indicator menu (Figure

23 and Figure 24) is for this type of calculation applied to the SRUs.
% NER_DT.mud - ArcMap - ArcView

J File Edit View Insert Selection Tools Window Help

J Editor ‘ o ‘ & - Tk |create Mew Feature =] ‘ Target; | =] ‘X i ‘ ‘
J == %‘ & B x | Cale] |{|'/ “1:14818? - HE‘ @I|k‘? | J LEISROSELT ~ i & MetaData
x SR b

£ modélisation n°2 de NER_DT

Spatialised Balances ¢

= £ modélisation n°1 de NER_DT Indicators Extraction Indes
= M A1 - Prospective Analysis b & ssp
£ Modekbuilding ne... & DRI
v

ch L Opkions ... 3
= O Pa_t SRk &

| Tools 4
O up_1

Figure 23 : LEIS/ROSELT>Desertification indicators menu

A few predefined formulae are given in this version of the tool, but other simple combinations
of SRU attributes can be made simply using the classic functions of ArcMap™, by using a
layer editor and the creation of a new field: for the chosen season, a
MultiUsage <saison> n layeris edited.

The Absolute Resource Extraction index (absolute EI — from the French [lindice de
Prélevement Absolue, IP absolu) for a usage, is the relationship between the resource
extractions (P) and the available resources (D) for the current SRU (ROSELT/OSS, DS3,
2004):

EI, =(P/D),)

The Relative Resource Extraction index (relative EI — from the French [lindice de
Prélevement Relatif, IP relatif) is a formula comparing the resource extractions (P) and
available resources (D) for the current SRU and the averages of the observatory (Elg) or the
SRUs of the same type (Elu) (ROSELT/OSS, DS3, 2004):

Elg, =(F,/D,)/(P,/D,) and Elu, =(F,/D,)/(F,/D,)
i for the current SRU
u for all SRUs of the same type as i (average)

g for all the SRUs (average).

To calculate the AREI, the Bilanveg n table must chosen, as well as a season and finally
the usages to consider.
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Miger .

EL Eig,Eiv | DRI and DSSI | Other |

EI=E[R : EIu and EIg narmalized ratios of Extractions (E) and Resources available
(R} for each use chosen;

ELvi{ii=(EifRi*(Ev/Ra)

i fFar running SRLU
v either u standing For all SR similar toi or g For all SR

g forall sRU
?agntes l A0SELT-SIEL_v1.#\Exemple|SIEL-MER_DT.mdbiBilanveq_ 1 j
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Seasnn I Taukes vl
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A Multilzage Index For A
each Index bype is also computed. l g -j

Cancel | Help | Ok

Figure 24 : indicators calculation dialog box

For several usages, each index can be calculated and a multi-usage ‘summary’ of indexes is
calculated: product, arithmetic average, geometric average.™

It is therefore possible to produce balance maps or desertification risk index maps
using the functionality of ArcMap™ to create the maps. These maps, as well as the data
used to produce them, are usefully referenced in the observatory metadata database.

Systems of symbol types, for balances and indexes, have been stored in the . 1yr files in the
Bin installation folder. To use a classification, its legend and the colour palette, we can
import the following symbols.

3 The summary calculation does not take account of zero values.
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Figure 25 : Agricultural balance map of vegetal resource degradation in Dantiandou (Nigeria)

Figure 25 presents the vegetation balance in relation to the agricultural activity; the AREI on
the left clearly shows the important resource extractions (greater than 80% of the available
resources) in the zones close to the villages and even a over-extraction around Maouey

TokobinKani.

4

y Tokohinkani ou Madureislouaca T égur

-

Figure 26 : zoom of the agricultural El on the zone of over-extraction

ROSELT/OSS Regional Operator,

Unité de Service Désertification (US166), IRD 34000 Montpellier, France

32



ROSELT-SIEL_v1.4 User Guide

Homogénéité du Risque de Dégradation : Risques Absolus de Dégradation :
Ressource Végétale Ar1d
Indice de Prélévement intra USR (végétation) N . i i ressource Vegetale N
Agricole etForestier  Annuel ; Krgerlii::.leetn;i?:sgi?:IblhteAnnuel \y
o 2 a
[ <os données de la pérods 18811985 B <% dornées de Ia période 1991-1995

P! 26% - 45%

45% - Ba%

5% - 80%
I G0% - 100%
B -100%

Dey Tégui

¢ » 2
- o
> :
g iguo Z
Fatakadjé
@

Gao Beéri

DeyTé
.DD”Dt” Karmpa Zarma ()

Guileyni
a 2500 5000 10 000 15000,
— Heters )

] 2 500 5000 10 (1001 15 EHDEIES
]

Observatoire ROSELT de Dantiandou (Niger) Observatoire ROSELT de Dantiandou (Niger)

Figure 27 : Homogeneity map of (Agricultural and Forestry) Desertification risk and of Absolute
Desertification Risk at Dantiandou (Nigeria)

For the desertification risk homogeneity map, the red zones indicate the zones of over-
extraction in relation to the SRU ‘average’ of the same type as the indicated SRU.

6. FORECAST ANALYSIS

This module is under development and will be completely operational in version 1.4 of the
tool. It has two additional tabs to understand and/or preview the evolution of resource
degradation due to a combination of anthropic and climatic factors acting on the given
environment (the observatory).

The first tab concerns the development of a forecast scenario from a choice of parameters
linked to the different aspects of the LEIS, usages, resources, and/or different global models
(climatic, socio-demographic, previsions and strategies of the agents) acting on the LEIS
parameters. On the basis of a forecast scenario which is first defined by a time horizon and a
time step, the calculation of predictions of resource/usage balances already made for the
exploratory period will be made at each defined time step in the scenario.

The second tab is for the statistical analysis of a temporal sequence of balance maps
or indicators in order to either describe the observed evolution or to predict a future evolution.

The calculation of forecast resource/usage balances on one or many time steps
implies two approaches. The first consists of considering that the parameters defined in the
scenario have not effectively changed between two time steps. This means to evaluate a
balance at Ty.3, does not depend on the ‘result’ obtained at To., neither at To.q, To being the
modelling reference date for the structuring of the observatory (the last year of the reference
period for the construction of the SRUSs).
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A finer approach should consider that the ‘result’ of the prediction at Toy.¢ influences the
prediction at To.,, but that implies the development of models allowing the definition of the
influence of a prediction ‘result’ on the other sensitive LEIS parameters. This second more
complex approach is envisaged in the future but a significant conceptual and methodological
process will need to precede an evolution of the tool in this direction.

6.1. FORECAST SCENARIO

To create a scenario for the evolution of certain LEIS parameters and calculate the forecast
resource/usage balances, use the menu LEIS/ROSELT>Forecast analysis>Forecast
scenario.

% NER_DT.mxd - ArcMap - ArcYiew

J File Edit Wiew Insert Selection Tools Window Help

J Editor ¥ | > | &~ Tak ICreate Mew Feature =l | Targets I =l |.>( (= | |
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£F modélisation n°2 de NER_DT Sl [
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Figure 28 : LEIS/ROSELT>Forecast analysis>Forecast scenario menu

The dialog box shows the temporal reference of the current model simulation and gives a
time horizon of forecast calculations. To reach this time horizon, several time steps are
proposed: at each time step, a resource/usage balance calculation will be made™. A
MultiUsagePros 1 layer, i.e. associated with the vegetation balance for model
simulation n°1 will be created, identical from a structural point of view to that of the balances
(MultiUsage <saison> 1) with, also, the season taking the values already calculated
in exploratory construction mode and a field identifying the scenario (cf. section 9).

The scenario is presented according to the numeric and/or cartographic parameters from
three general LEIS aspects: Usages aspect, Resources aspect, and a Global aspect for
which the parameters directly influence the first two aspects (there may be an accumulation
of evolution scenarios).

' Note that all the modelling choices are taken as is; only the parameters which undergo an evolution
are updated to make the new calculations.
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Figure 29 : Forecast scenario dialog box

For each numerical parameter ticked, a percentage increase (or decrease) at each new time
step must be specified. For cartographic evolutions, a sequence of maps of desired data
(e.g. successive Soil Aptitude layers), must be supplied in a single layer: a field identifies the
number of the time step 1, 2, 3 (see SIEL Dictionnaire Données.pdf).

The global scenario, called subjective (previsions and strategies of the agents), defines a
succession of subjective qualifications of the type “Good year”, “Average year”, “Bad year”
allowing the recalculation of productions at each time step (see the PctBonMoyMau table in
which the LEIS data are thus qualified at input).

The global socio-demographic scenario will for the time being only affect the (animal
and human) population parameter and the consumption constants.

The implementation of global climatic scenarios will require for example a model
giving an increase or decrease of biomass (and by land use) given the knowledge of
predicted rain levels, for a given period (and for each time step).

Once the MultiUsagePros 1 layer is created, it is reusable by the Indicators menu to
calculate, at the desired time step, a forecast map of vegetal resource degradation risk in this
case. The dialog box adapts to the fact that we have the forecast balances: appearance of
the field scenario n°, time step n°. It is also reusable for the recalculation of balances by
changing the usage, season, and activity centre: the population, biomasses and observatory
constants are used, for the time steps considered.

6.2. STATISTICAL SIMULATION

This functionality is envisaged for version 2.0 of the tool onwards, due in 2005. The statistical
spatio-temporal model will be implemented in order to describe an evolution of several maps
illustrating the risk of desertification associated with an observatory. This description will then
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allow, on one hand, the development of scenarios based on a model (see the previous
section), and on the other hand, the development of forecast simulations based on statistical
properties.

7. TOOLS

Besides the modification of the minimum dataset, the tools menu provides a Joining Table
and Layer function. This joining allows in particular the addition of a geographical layer to
the minimum Kit.

7.1. JOINNG TABLE AND LAYER

A joining n to 1 indicates that a join is made between several geographical objects from a
layer and a line from the table. This joining establishes the correspondence between the
fields of the vector layer and the fields of the table. Adding attributary information to a layer of
geographical objects the matching up is from one row on the table side; we do not add
geographical objects onto the layer.

At the time of the joining (Figure 30), there is an automatic deletion of all the layer
fields other than the foreign key* fields and the fields linked to the geometric aspect of the
layer. At the same time, using the dialog box, it is possible to keep certain layer fields.
Beware, to make a join, there must be a correspondence between the field values, but also
the type(s) of the field(s) (text, integer, real, etc.).

LEIS/ROSELT-Niger . Joining a Table to a Layer I |
Couche Yecteur | CAROSELT-SIEL 1. 41Exemple\SIEL-MER_DT.mdbiNER_ ;l
Table attributaire | CHROSELT-SIEL w1, 4\Exemple\SIEL-MER_DT. rdbiilart ;I

— Selection in the Table

| OBIECTID [ Fluies
OBIECTID USR, & | = | = | = | Z I
Saison |
Preledari LI and | or | not | lke | { | i |

Saison ="Toutes'

— Matching walues of fields

wectar laver Table
OBIECTID_USR LI OBJECTID_LISR LI
P | < -
Lt LI - LI
P | < -
P | < -
Lt LI - LI
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Figure 30 : Table and Layer Joining dialog box
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The fields in white are the fields from the table constituting the foreign key (side 1) of the
FeatureClass* under the names given in yellow (side n).

We have the prior possibility to extract by selection in the table, a sub-table in order to
obtain the 1 of the table side for the joining elements chosen (subset of the primary key®).
The default choices of layer join destination are modifiable: the database, the
FeatureDataset* and the layer name.

7.2. CODE UPDATE

The VBA version of the extension code is stored in a sub-folder of the distribution Bin folder.
Updates to the code can be copied into this sub-folder and the code update folder is used to
reload the code into the .mxd files already used. As indicated in the ReadMe. txt file in the

Bin folder, it is also possible to recreate a NOUVEL-OBSERVATOIRE.mxd model simulation
file.
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8. LEIS/ROSELT GEODATABASE

For ArcView™ ESRI made available personnal geodatabases as MS-ACCESS™ databases.
They contain attribute data as well as geographic information. Inside the tool the LEIS
database will be always named : SIEL-<Observatory code>.mdb. ArcCatalog™ is the
application to browse geodatabases and manage metadata. An extension module has been
developed for ROSELT metadata ; once its menu loaded into ArcCatalog™ it is possible to
manage metadata according to ROSELT uses with the 1ISO19115 norm. XML files can be
produce to be imported from MDweb (ROSELT/OSS TC12, 2004.

After an overview of the Minimm Kit of data and the database containing the modelling, a
thorough description of of the Data Dictionnary is given at section 8.3.

8.1. KIT MINIMUM BROWSING

Figure 31 shows the SIEL database with the entry dataset and the modelling layers. The Kit
Minimum concerns attribute tables and some layers; these layers are gathered in the
FeatureDataset called KitEntrée.
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Figure 31 : LEIS GeoDataBase and minimum kit

Preparing, importing, exporting, visualising and destroying are the main functionalities.
Another important functionnality is towards medata automatic and manual editing for
exporting to MdWeb. From Arcatalog ArcToolbox can be run to perform some GIS operations
such as projecting a layer onto a given spatial reference.
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8.2. MODELLING STORAGE

The GeoDatabase will grow modelling step after modelling step and for each different
modelling. Every table or layer generated by the tool is always named with
suffix indicating the modelling number.
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B30 Exemple_cartes
- -] SIEL-RASTER
£-F3 SIEL-NER _DT.mdb
- KitEntres
B+ NER DTt

--[EE] Aptitudesol
AptitudesolPratique

-[FE] Gilanveq__1
Centredctivite
Const@lobaleAppl

--[FF] CteChservatoire
GroupeAgents

--[FE] ParamstrePratiueCombinss
ParametreSaison

- [FE] PetBonboyMat

PetDispoBiomasse

PratigusCombines

] Qualt:ePastarale
QualitePastoralePratique

(] Table des erreurs
TabListeCode

- [FF] TerritoireOhsarvataire
TypeCaloul

-[FE] Typeoccupationsol
UnitPaysagOccupation
up
&) NER_DT mixd

P

E

Location:  [CAROSELT-SIEL w1 3\EsempleASIEL-NER_DT mabANER_DT_1\MuliiJsage_Ann. = | Ismesheet- [ 7 e o
|| Contents | Preview | Meladata |
[& Catalog Tl
- =
B CIROSELT-SIEL v1 3iExemple =
B8 couches on wrac MultiUsage___Annuel__1

Data format: Personal GeoDatabase Feature Class

Goordinate system: WGS_1984_UTM_Zone_31N

:i;;l‘ . Location: file:/A\PC_ROSELTEVCH\ROSELT-SIEL_v1, BAExempleASIEL-NER_DT.mdb
Bt
-8 cteobs_ 1
dPrefBoisCA__1
B Erwiec. 1 IS0 and ESRI Metadata:
Multillsage__Annuel__1
Pa_1 e Metadats Information
{5 paprat__1 e Resource Identification Informtion
g’aﬁ;”a:—ll « Spatial Representation Information
Lt « Reference System Information
Prolmas__1
~E UP_1 » Distribution Infarmation -
UPC_ 1
B USR__1 Metadata elements shown with blue text are defined in the International Organization for
T Standardlzat\on‘s (I150) dacument 19115 Geographic Informah'on - Metadsts. Elerments showr\ with
R e 2 ST v E the 130 19115. Elements
- NER DT_3 h own wth a green asterisk (*) will be autornatically updat d by ArcCatalog,
B-S0 NER_DT_4
-5 NER_DT_S

Metacdata Information

*Metadata language: French
*Metadata character set: utf8 - & bit UCS Transfer Format

*Last update: 20040312

*8cope of the data described by the metadata: dataset
*Scope name: dataset

*Name of the metadata standard used: ISO 19115 Geographic Information - Metadata

*Yersion of the metadata standard: DIS_ESRI1.0

Back to Top

Resource Identification Information:

Citation:
*Title: MultiUsage__annuel_1

Figure 32 : LEIS GeoDataBase and modelling

For example the FeatureDataset NER DT 1 is a collection of layers generated under the
modelling 1 while aiming at modelling the SRU layer USR 1 and containing the Indicator or
balances layer as well.

8.3. DATA DICTIONARY

This section is standalone and could be read independently. It explains the LEIS Object
model and its RDBMS counterpart. The necessary datasets to be used by the tool STEL-
ROSELT v1.4 called the Minimum Kit is fully described and this section establishes the
reference of it.
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8.3.1. ENTRY DATASET SPECIFICATIONS

8.3.1.1. DATA OBJECT MODEL (UML formalism)

Figure 33 : geometric pattern

(motif)exemple

codeClé :int
nomUnit : String

exemple
0..* Shape :int

POLY Motif : POLY

est équivalent a

Si les couleurs sont identiques la relation
est0..1ou 1..1 au lieu de 0..* (ou 1..*)

est le polygone atégorie codeClé

exemple un motif (ou lien de catégorie) rend compte
codeClé : int d'un lien entre des objets géométriques et
nomUnit : String leur description par une catégorie
exemple 2
Motif : POLY Shape sint

codeClé :int
nomUnit : String

(motif)exemple2 poLy
est équivalent a est le polygone atéggrié codeClé

exemple2

codeClé :int
nomUnit : String

ROSELT/OSS Regional Operator,
Unité de Service Désertification (US166), IRD 34000 Montpellier, France

For a better understanding of the data structure one should refer to the
document describing the LEIS concepts (ROSELT/OSS, DS3, 2004). A
glossary at the end of this section makes a quick remind with the later
mentionned document.

The model explained applies for ROSELT-SIEL v1.4 version of the tool
and could evolve for future versions.

Opposite figure explains that geometric objects described by catégories
are expressed by a relation between their category (thematic description)
and their purely geometry part. When a category can be linked to more
than one geometric object the label has a different colour than the class.
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<< ion>>
le total destypes POLY enumeration )
d'utilisation doit &tre de ICodeObservatoire
100 % p’our une pratique NER_DT : String
CRImAINEES MLI_CB : String
/ * EGY_EO : String
: SEN_FO : String
définit yhe\pleduction définit une-production TUN_HB : String
1.% — TUN_MH : String
. MAR_IS  : String
1. MAR_OM : String
1.¢e décline ed .* est paramétré par KEN_KK : String
0.* R 1.1 MRT_NO : String
0.. CPV RS : String
définit une production par saison est appliqué DZA_EB : String
o 1.1
estapptiquée sur <<enumeration>>
CteObservatoire POLY ITypeCentDecis
POLY R village : String
DateDebValCte : Date PctBonMovM ; !
DateFinValCte : Date ctBonhoyMau puit 5 Str!ng
codeObservatoire  :1CodeObservatoire NomProduction : String campement : Str!ng
nomObservatoire  : String Bon tint mare : String
3 CteprefBoisZhec  : float Moy sint .
) << >>
" Livomposs | CteConsoCultu : float Mau int ClnClEki
‘ 4.1 | CteConsoFour : float IParamPrat
CentreActivite POINT g:zgz:f?;:"s : ::g:t <<enumeration>> P} ISting
ﬁAIdC p : g:r!ng est situé dans CteCommerceAgri : float INomMethode o Sting
omCentre S nn )
AgeMin B 9 1.1 CteCommercePast : float loireau  String M EEES
AgeMax int CteCommerceFore : float TS sansméthode - int P Sai
X CtaSemence : float aramsalson
TYPEREEEs & MypeCoibeee PeriodeCA  [FonsoAni : float ITypeSysProduct . fionss s | RayonAcoBois : String
Iéps-};spr()dum : !TtypeSysProduct DateDebCA : Date tockFore : float agricole - Strin enum?ra on RayonAccPast ;String
eul Sin = : tockPast : float 9 - Sting ISaison ; D
ateFinCA : Date agro pastoral : String Population : String
agro sylvo pastoral : String Pluies : String .
exploite lgsressodrcks autour 1.* ParametreSaison PctDispoBiomasse ChaudSec : String <<enumeration>>
h - A PostCulture : String
; << >>
NomParam : IParamSaison Usage - String enumeratlc.)n FroidSec . String INomCalcul
GroupeAgents SR b (Setea CatOccup : String ITypeOccupationSol Soudure - String ||| Intérét Maximum : String
- 1.» |ValParam :float MStotal : float — e T - Str sans calcul : String
Gald : String ., dependdu S - jachére : String outes : String
g 0. Sheia - sifleE culture : String
hom@roupe : R MSlignFeuiB : float végétation naturelle : String
PrecisionPop : String . MSlignFeuiH : float ;
MR 80 0. MSlignTiged_ : float i
TypeAgent  : String <<enumeration>>
A e.g. pour un village un rayon IGroupStrat . .
GroupeStrategique [J5:2.000 " Yiage tn = 2 POINT  motif de type point
. Agro_Pasteur : String
IdGroupStrat : IGroupStrat [} pour un puit rayon paturage = S Eie LIGN motif de t lign
DescrStrat  : String Ifonction de la saison Pasteur : String otif de type ligne
POLY

Figure 34 : Modéle conceptuel des données d’entrée du SIEL
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The Observatory is registered for a given period by the class CteObservatoire where
some constants applicable in all the observatory for this period are defined. PctBonMoyMau
informs if productions given for that period correpond to a good, average, or bad period ; one
gives the value 100 for the one considered and rates the others according to the order: bad <
average < good. For example if the agricultura production given is an average one, Moy
takes the value 100, and say Bon will have 150, Mau 66, saying that if | had had a period of
god crops | would have been 1,5 times higher, and if it had been a bad period crops would
have been lower by a third. Another set of global parameters to establish availabilities
amounts according to use and land use catégories when multiplying these percentage
parameters by the actual biomass production are also necessary (PctDispoBiomasse).
Enumeration parameters mustbe checked to be in agreement with local specificties such as
the name of the seasons, land use names, activity centres type names respectively in
I1Saison, 1TypeOccupationSol, 1TypeCentDecis, but some lists must not be modified
(1CodeObservatoire, INomMethode'’), see 8.3.1.3.3.

In term of uses the observatory is linked to its activity centres (CentreActivite) from
where the Agents (GroupeAgents) are exploiting the area around (resource extractions
according to some parameters ParametreSaison). Exploitation strategies are described by
the typology of Combined Pratices (PratiqueCombinee) which have different operational
caracteristics (TypeCalcul, ParametrePratiqueCombinee, TypeOccupationSol) and
productions (ProducPastoPratique, ProducSolPratique) depending on local land
conditions (Aptitudesol et QualitePastorale). The agent groups may have different
strategies by belonging to different strategic groups having specific combined practices.

The observatory is also linked to its landscape (UP) from which vegetation resources are
measured according to land uses and season (ProducUP).

8.3.1.2. PHYSICAL MODEL OF ALPHANUMERIC DATA

From the above conceptual UML mode a physical model compatible with MS-Access 2000
used by ArcGIS™ 8.3 for local RDBMS has been implemented for the LEIS geodatabase.
Specifications given here relies on this solution .

This database template is given in the tool distribution under the name SIEL-
KitMini.mdb and can be used outside the ARGIS extension to be filled.

' Its modification implies new code in the extension.
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fk_Qp®
fk_UPPRAT

fk_UnitPaysa_UP

fk_ParaPgat_TypeC

fk_Par_GA

Figure 35 : Physical model of SIEL-KitMini.mdb
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unitp: OBIECTID A OBIECTID . oo | OBIECTID
OBJECTID =
_ DateDeby/alCte @: - Descaptitude o |IdPratComb
Satson oo codeCbservatoire = codedbservataire o |DateDebValPrat
codel P DateFinvalCte = QBIECTID DateDebyalCte DateFin¥alPrat
NomOooup _ NomCentre Gald DateFinvalChe Productagri
codeCbservataire AgeMin Cald ProductFore
DateD.eb'u'aICte AgeMax MomGroupe
DateFinYalCte TypeCentDecis PrecisionPop
MS'_'lEVba _ TypesysProduct AnneePop
MSI!gnFeu!B dSewil Typehgent
MlignFeuH DateDehCA IdGroupstrat Groups
MSIlgnTlge_4 DateFinCA CBIECTID
MSlignTiges_ +Comb
MStokal gteoeh\rahat
% gl OBIECTID
Datebny IdPrabComb
CEJECTID IdGroupStrat
1 4
- b DacDcioba
1 OBIECTID 1_ DateDeb¥al(te
codell® — | DateFinvalCte :u"',:f'l:ld ,
MamUnit CtePrefBoisZhec iR
codeCbservatoire CreConsoCultu valParam
DakeDebYalCte Ctesemence OBIECTID
DakeFinyvalCte CteSurfSem IdPratComb
CteConsoFour DateDeb¥alPrat
CrteConsoBois DateFnvalPrat K
g AcESEruck . codeCheeryakaire OBJECTID
OBIECTID EEEEWDF‘”' - DateDebvalCte MO by
codeQualite Ctecmmercepg”t DateFinalcte Valeur
e eCarnmet cePas DescPratCamb Diescy aleur
e o CteCDmkrgerceFore B CaracMumSuppl
DateDehvalche cteStnckFast WaleurCarac
DateFinvalcte i el
l:J . @ i OBIECTID
OBJECTID OBIECTID Usage
NomProduction
codeQualite Mshokal
IdPrabComb Eon mMsherba
DateDebYalPrat Moy MSligrFeis
DatefinYalPrat Mau MS“QI’IFEUiH
ProductEleyvage codeObservatore MSlignTige_4
DateDeb¥alte MsligrTige
DateFinValCte codeCbseryataire
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Figure 36 : SIEL-KitMini.mdb as seen in MS-Access
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8.3.1.3.
8.3.1.3.1.

Name
AptitudeSol

AptitudeSolPratique

CentreActivite
CteObservatoire
GroupeAgents
GroupStratPratique

ParametrePratiqueCombinee

ParametreSaison

PctBonMoyMau
PctDispoBiomasse
PratigueCombinee
QualitePatorale

QualitePatoralePratique

TabListeCode
TypeCalcul

TypeOccupationSol

ROSELT/OSS Regional Operator,

LEIS Data Dicionary

list of Tables

Commentary

Soil Aptitude ategories expressing potentiality
for agricultural activity.

Productions of a given Combined Practice for
a given soil aptitude

Description of Activity Centres

The global Observatory territory

Caracteristics of an Agent Group

Links betwwen  Strategic
Combined Pratices

Name and value of parameters of a Combined
Pratice used for some computation (such as
maximum Interest)

Seasonal Parameters linked to an Agent
Group or directly to an Activity

Subijective rating of activity productions
Coefficient used for biomass availabilities
Dexription of Combined Pratices

Pastoral Quality expressing potentiality for
pastoral activity

Productions of a given Combined Pratice for a
given pastoral quality

Enumerations

Computation names linking the combined
pratices and its parameters

Land uses attached to a Combined Pratice

Groups and

Unité de Service Désertification (US166), IRD 34000 Montpellier, France

Type
Pattern POLY

Attribute Table

Pattern POINT
Pattern POLY

Attribute Table
Attribute Table

Attribute Table

Attribute Table

Attribute Table
Attribute Table
Attribute Table
Pattern POLY

Attribute Table

Attribute Table
Attribute Table

Attribute Table
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UnitPaysagOccupation Biomass measures associating landscape Attribute Table
categories and land uses
UP Landscape categories Pattern POLY
8.3.1.3.2. Fields

The fields in each table are seen on the model therefore here are listed only different fields names (the table given is only the main one).
Primary keys and foreign keys are also seen on the model. Some units are given as example but can be changed with coherence: production

in kg and in need constants kg/hab or production in income equivalent and need constant in income equivalent per habitant.

Name Table Commentary Type domain
codeAptitude AptitudeSol Code of the Soil integer
DescAptitude AptitudeSol Description of the soil aptitude Text (100)
ProductAgri AptitudeSolPratique  Agricultural productionin kg/ha Real
ProductFore AptitudeSolPratique Forestry Production in kg/ha Real
AgeMin CentreActivite Minimum oldness of the Activity centre integer
AgeMax CentreActivite Maximum oldness of the activity integer
centre
CAld CentreActivite Identifier of an Activity Centre Text (100)
DateDebCA CentreActivite Beginning validity Date Date
DateFinCA CentreActivite Ending Validity Date Date
dSeuil CentreActivite threshold distance penalysing the integer
activity effort
NomCentre CentreActivite Name of the activity centre Text (100)
TypCentDecis CentreActivite Category of the activity centre (village, [TypeCentDecis
well, encampement ...)
TypSysProduct CentreActivite Production system type ITypeSysProduct
codeObservatoire CteObservatoire, , Observatory code ICodeObservatoire
CteStockPast CteObservatoire Constant Need in Storage constant Real
from pastoral production (ex
Kg/hab/an)
ROSELT/OSS Regional Operator,
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CteStockFore

CteCommerceAgri
CteCommercePast

CteCommerceFore

CteConsoAni

CteConsoBois

CteConsoCultu

CteConsoFour

CtePrefBoisZhec

CteSemence
CteSurfSem
DateDebValCte
DateFinValCte
nomObservatoire
AnneePop

Gald
NomGroup
PrecisionPop

CteObservatoire
CteObservatoire
CteObservatoire

CteObservatoire

CteObservatoire

CteObservatoire

CteObservatoire

CteObservatoire

CteObservatoire

CteObservatoire
CteObservatoire
CteObservatoire
CteObservatoire
CteObservatoire
GroupeAgents

GroupeAgents
GroupeAgents
GroupeAgents

ROSELT/OSS Regional Operator,
Unité de Service Désertification (US166), IRD 34000 Montpellier, France

Need in Storage constant from forestry
(wood enery) (Kg/hab/an)

Constant Need for trading from
agricultural production (Kg/hab/an)

Constant Need for ftrading from
pastoral activity (breeding)(Kg/hab/an)

Constant Constant Need for trading
from forestry activity (Kg/hab/an)

Constant Need for comsumption from
pastoral activity (kg/hab/year)

Constant Need for consumption from

forestry activity (kg dry
matter/Day/hab)
Need for consumption from

agricultural (kg/hab/an)

Constant need for fodder consumption
(kg of dry matter/Say/Tropical Bovin
Unit)

Coefficient of preference for wood
extraction on outside crops zones
Seed quantity constant (kg /ha year)
Seeded area constant (ha/hab)
Beginning validity date of constants
Ending validity date of constants
Name of the observatory

Year of censing or estimation of
population

Identifier of an Agent Group

Nae of an an Agent Group

Precision of the population

Real
Real
Real

Real

Real

Real

Real

Real

Real

Real

Real

date

date

Text (100)
integer

Text (100)
Text (100)

caractere E=estimated
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TypeAgent
IdGroupStrat
NomMethod
NomParam
ValParam

NomParam
Saison
ValParam
DateDebValPrat
DateFinValPrat
DescPratComb
DescPratComb
NomProduction

Bon

Moy

Mau

CatOccup
Usage

GroupeAgents
GroupeStratPratique

ParametrePratiqueC
ombinee

ParametrePratiqueC
ombinee

ParametrePratiqueC
ombinee

ParametreSaison
ParametreSaison
ParametreSaison
PratigueCombinee
PratigueCombinee
PratiqueCombinee
PratigueCombinee
PctBonMoyMau

PctBonMoyMau
PctBonMoyMau

PctBonMoyMau

PctDispoBiomasse
PctDispoBiomasse
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Agent Type Hum=Humans

Anim=Animals

Name of the strategic associated to
the Combined Practice

Name of the method

Name of the parameter
Value of the parameter

Name of the seasonal parameter
Season name

Value of parameter

Beginning validity date

Ending validity date

Description de la pratique combinée
Description de la pratique combinée

Filed name of production
ProductAgri ;ProductFore,
ProductElevage

Percent  (0-100)
productions

Percent  (0-100)
productions

Percent  (0-100)
productions

Land use
Name of use

coefficient  for

coefficient  for

coefficient  for

R=censed
(I= unkowed)

Text (10) Hum ; Anim

IGroupStrat
INomMethode
IParamPrat
Real

IParamSaison
ISaison

Real

date

date

Text (100)
Text (100)
Text (100)

integer 0-100
integer

integer

INomOccupation

Text Agricole,

Forestier,
Pastoral
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MStotal
MSherba
MSlignFeuiB
MSlignFeuiH
MSlignTige4_
MSlignTige_4

codeQualite
NomUnit
codeQualite

ProductElevage

NomListe
Valeur
DescValeur
CaracNumSuppl
ValeurCarac
NomCalcul
NomMethode

NomOccup
pourcent
codeUP

nomuUnit
MStotal

PctDispoBiomasse
PctDispoBiomasse
PctDispoBiomasse
PctDispoBiomasse
PctDispoBiomasse
PctDispoBiomasse

QualitePastorale
QualitePastorale
QualitePastoralePrati
que
QualitePastoralePrati
que

TabListeCode
TabListeCode
TabListeCode
TabListeCode
TabListeCode
TypeCalcul
TypeCalcul

TypeOccupationSol
TypeOccupationSol
UP

UP
UnitPaysagPratique

ROSELT/OSS Regional Operator,
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Percent (0-100) coefficient for linear
combination in resource availability

Percent (0-100) coefficient for linear
combination in resource availability

Percent (0-100) coefficient for linear
combination in resource availability

Percent (0-100) coefficient for linear
combination in resource availability

Percent (0-100) coefficient for linear
combination in resource availability

Percent (0-100) coefficient for linear
combination in resource availability

Pastoral Quality code
Pastoral Quality description
Pastoral Quality code

Production from pastoral activity in (for
example) kg/ha

Name of a list

Value of a list

Value description

Name of an associated variable

Value of the variable CaracNumSuppl
Name of the computattion

Name of the method associated to the
computation

Land use name
Pourcent
Landscape unit code

Landscape category description
Total Dry matter production (dry

integer
integer
integer
integer
integer
integer

integer
text(100)
integer

Real

Text

Text

Text

Real

Real
INomCalcul
INomMethode

ITypeOccupationSol
Real

integer

text(100)

Real
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MSherba
MSlignFeuiB
MSlignFeuiH
MSlignTige 4

MSlignTige4_

UnitPaysagPratique
UnitPaysagPratique
UnitPaysagPratique
UnitPaysagPratique

UnitPaysagPratique

ROSELT/OSS Regional Operator,
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matter kg /ha)

Herbaceous production(dry matter kg
/ha)

Ligneaous low leaves biomass
production (kg dry matter/ha)
Ligneaous high leaves biomass
production (kg dry matter/ha)
Ligneaous steam <4cm biomass
production (kg dry matter/ha)
Ligneaous steam 24cm biomass
production (kg dry matter/ha)

Real

Real

Real

Real

Real
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8.3.1.3.3. Predefined lists of values

These values are stored in the table TablListeCode of SIELKitMini.mdb and were the values used for the exemple of the observatory
NER_DT. Most of the values are not to be changed for another observatory as mentioned in the description and by the boldface of the
elements.

e List ICodeObservatoire
Only the observatories of the considered country can be kept and new observatories for this country can be set. NER_DT and TUN_MH must
be kept in the list as they are the examples shown in the tool presentation.

NomListe Valeur |DescValeur
ICodeObservatoire EGY_EO |EIOmayed (Egypte)
ICodeObservatoire| DZA_EB |El Biod(Algérie)
ICodeObservatoire KEN_KK |Kibwesi Kiboko (Kenya)
ICodeObservatoire| MAR_IS |Issougui (Maroc)
ICodeObservatoire| MAR_OM)|Oued Mird (Maroc)
ICodeObservatoire|MLI_CB |Cercle de Bourem (Mali)
ICodeObservatoire [ MRT_NO |Nouackchott (Mauritanie)
ICodeObservatoire NER_DT |Dantiandou, Torodi et Tondikandia (Niger)
ICodeObservatoire|SEN_FO |Ferlo (Sénégal)
ICodeObservatoire TUN_HB |Haddej Bou hedma (Tunisie)
ICodeObservatoire TUN_MH |Menzel Habib (Tunisie)

e List IParamPratique (do not change)
New parameters can be added (implying an extension of the tool).

NomListe Valeur DescValeur
IParamPratique |Cd Distance coefficient
IParamPratique |ep Artifitialisation of a combined practice (0-1)

IParamPratique |sans calcul|sans calcul used to specify a parameter
without computation formally associated
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List INomCalcul (do not change)
New computation names can be added.

NomListe

Valeur

DescValeur

INomCalcul

Intérét Maximum

combined pratice at a given
Interest=Production/effort

Computation of the Maximum interest of a

location

List INomMethode (do not change)
New method names can be added (implying an extension of the tool).

NomListe Valeur |DescValeur

INomMethode Loireau [Maud Loireau (thése 1998)
INomMethode Ba Magatte Ba (atelier février 2004)
INomMethode sans sans methode

List ITypCentDecis

NomListe Valeur DescValeur

ITypeCentDecis |campement |campement

ITypeCentDecis |forage forage

ITypeCentDecis |mare Imare

ITypeCentDecis |puit cimenté |puit cimenté

ITypeCentDecis |puit puit traditionnel
traditionnel

ITypeCentDecis |village

village

ROSELT/OSS Regional Operator,
Unité de Service Désertification (US166), IRD 34000 Montpellier, France
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o Liste ISaison
The NbJours value is compulsary and an annuel « season » is required.
NomListe[Valeur DescValeur CaracNumSuppl ValeurCarac
ISaison |ChaudSec |[Chaud et Sec NbJours 70
ISaison |[FroidSec |Froid et Sec NbJours 71
ISaison |Pluies Pluies NbJours 72
ISaison |PostCulture|PostCulture NbJours 73
ISaison |Soudure |Soudure INbJours 74
ISaison |Toutes Toutes les Saisons INbJours 365
o List IparamSaison (do not change)
New parameters can be added.
NomListe Valeur DescValeur

IParamSaison

Population

Population humaine ou animale liée au
Groupe d’agents

IParamSaison |

RayonAccBois

'Rayon Accés bois

IParamSaison  |RayonAccPasto Rayon Accés Patoral
e Liste ITypSysProduct
NomListe Valeur DescValeur
ITypeSysProduct|agricole agricole
ITypeSysProduct|agro pastoral agro pastoral
ITypeSysProduct|agro sylvo pastoral|agro sylvo pastoral
ITypeSysProduct|pastoral pastoral
ITypeSysProduct|sylvo-agricole sylvo-agricole
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e List ITypeOccupationSol

Names of numerical variables Aucune or dureeAn are the only choice of the field CaracNumSuppl.

NomlListe Valeur DescValeur CaracNumSuppl|{ValeurCarac
ITypeOccupationSol|culture culture Aucune
ITypeOccupationSol|Jachére1 jachére de 1 an \dureeAn | 1
ITypeOccupationSol|Jachere10 jachére de plus de 10 ans|dureeAn 10
ITypeOccupationSol|Jachére2 jachére de 2 ans dureeAn 2
ITypeOccupationSol|Jachére3 jachére de 3 ans dureeAn 3
ITypeOccupationSol | Jacheére4 jachére de 4 ans \dureeAn | 4
ITypeOccupationSol|Jachére5 jachére de 5 ans \dureeAn | 5
ITypeOccupationSol|Jachere610 Jachére entre 6 et 10 ans |dureeAn 8
ITypeOccupationSol|végétation végeétation naturelle Aucune

naturelle

e List IGroupStrat

NomListe Valeur DescValeur
IGroupStrat |Agriculteur Agriculteur
IGroupStrat |Gros Pasteur Pasteur avec gros troupeau
IGroupStrat |Petit Pasteur |Pasteur avec petit troupeau
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8.3.2. MODELLING DATA SPECIFICATION

The final dataset (after a complete modelling) is constituted of the entry dataset (minimum Kit) with added dataset obtained from the modelling
steps. These added data is issued from :

e creation of geographic objects in layers (FeatureClass) gathered in a collection of layers (FeatureDataset) named after the

observatory code and the modelling number.

e Updates of tables especially the table TerritoireObservatoire containing the modelling parameters.
In the following description only new tables added are shownwith their constraint references . A complete schema will be given at the end of the
description.

8.3.2.1. Data model

CteObservatoire I
DateDebValCte DATE <pl> |[POLY
DateFinValCte DATE <pk>
codeObservatoire |CodeObservatoire <pk>

When iniatilising a new LEIS either a copie of the
database template STEL-KitMini.mdb or a copie of
of a former LEIS database is done and named SIEL-
<codeObservatoire>.mdb. According to these two
cases the table TerritoireObservatoire is
either created empty or the actual one is emptied and
a collection of layers (FeatureDataset) named
<codeObservatoire numModelisation> e.g.
NER DT 1 is created.

nomObservatoire  VARCHAR(100)
CteprefBoisZhec FLOATS8
CteConsoCultu FLOATS8
CteConsoFour FLOATS8
CteConsoBois FLOATS8
CteSemence FLOATS8
CteSurfSem FLOATS8

Figure 38 :Table expressing the parameters of each
modelling

The table TerritoireObservatoire describes for each modelling the set of parameters used at each modelling step.
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8.3.2.2. step - delineation of exploitation territories

Modelling the functionning of the observatory starts at this step. A layer of points (or mulitpoints or lines or polygons) associated to the table
CentreActivite determines the CA used (CA selection using the interface) which are stored as a FeatureClass with the name
CA_<nummodelisation> in the FeatureDataset corresponding to the current modelling

The polygon featureclass of exploitation territories is also stored in the FeatureDataset; the name follows the strutucring activity used,
Agricultural, Pastoral or Forestry: here Agri  <nummodelisation>. The table TerritoireObservatoire is updated for the fields : TypeTerri,
ModelTerri and P_Delim.

The field Besoin_Agri is added later when computing the Need (Agricultural need here).

Agri__n, Pasto__no
Fores__n suivent un
stéréotype de Territoire
d'Exploitation

~ ~ |Agricole, Pastoral ou
Forestier ou n est
numModelisation

CteObservatoire

DateDebValCte =~ DATE
DateFinValCte DATE
codeObservatoire |CodeObservatoire <pk>

FK_GROUPEAC

ParametreSaison

B ReREEE Gad VARCHAR(254) <pk.fk2>
CAld VARCHAR(254) <pkfki>
Gald VARCHAR(254) <pk> e Gl iy

CAld VARCHAR(254) <fk> FK_PARAMETR_G NomParam VARCHAR(254) <pk>

Figure 39 : Territories delineation
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8.3.2.3. step — CPU delineation

When the CPU (Combined Pratice Units) layer is created other layers are produced during the process: PraImax <modelisation
number> the layer of the Combined Practices reaching maximum interest anywhere, ProImax <modelisation numberthe layer of the
productions associated and the CPU envelop which will constraint the Pralmax accoding to the need satisfied.

FK_GRID_EnvUPH__GRID_AGRI

W FK_PRAIMAX__
Agri__n, Pasto__n Ol.ll RN AN -
Fores__n suivent un ~ N
stéréotype de Territoire AN o
d'Exploitation AN
- |Agricole, Pastoral ou N N N
Forestier ou n est . N \
numModelisation -~ TGN

~

Figure 40 : CPU construction step
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8.3.2.3.1. step — SRU construction
The SRU are obtained by intersepting the CPU and the Landscape Units (LU or UP french).

Figure 41 : SRU final constructionstep
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8.3.2.4. step — multi-use balances computation
After completing balance computation a table named after the ressource used (Veg) and the modelling number is created as well as a layer
called MultiUsage__ <n> being the result of a joint between SRU and ,
this table. Notice that the BilanVeg__n is linked externaly (no reference
constaint) to TerritoireObservatoire by n the modelling.

Figure 42 : Balance step, stereotype tables \ S

8.3.2.5. LEIS GeoDataBase
The database containing at least one modelling up to the balances
computation looks like the figure below.
The database is always named SIEL_<codeObservatoire>.mdb e.g.
SIEL_NER_DT.mdb.

The figure given below shows an hypothetic modelling number n only MultiUsage_saison_n est un
but as much copies of these tables as the number of different modelling déréalype dépendant do la
could exist. Here only connections links with the entry tables are shonw modélisation;

but all the other entry tables should be considered as part of the LEIS

geodatabase.
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N

\
\ FK_PROIMAX

FK_GRID_EnvUPH__GRID_AGRI

Agri__n, Pasto__no
Fores__n suivent un
stéréotype de Territoire

d'Exploitation
Agricole, Pastoral ou \

Forestier o n est \

numModelisation

FK_AGRI__N
dépendance du nom
de la Table des CA
et le numéro de
Modélisation

MultiUsage_saison_n est un
stéréotype dépendant de la
saison et du numéro de
modélisation;

FK_PARAMETR
FK_GROUPEAC

FK_PARAMETR_G

—

Figure 43 : LEIS GeoDataBase after a modelling
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8.3.3. LEIS GEODATABASE AND FORECAST ANALYSIS

When starts a prospective analysis two new entities are added to the geodatabase: a table Scenario keeping track of each scenario, and a
layer of results MultiUsagePros _<n> containing the prospective balances and indicators. The later layer is identical in geometry to the SRU
obtained after applying the scenario and is similar to a layer MultiUsage__ <saison>__ <n> but with the fields Saison, IdScenar, Id Pas,
Ressource.

A detail of each scenario is in the tables ScenarioUsage, ScenarioRessource, ScenarioGlobal.
We find fields with change in percent (fieldname starting with Pct) or fields with change in value:
e One value indicates percent of change for each step.
e An array of value indicates either the series of the values either the series of percent of change. The parameter can be
represented by on variable or more or with factors making this array a vector, a matrix, or a multiarray.
And fields expressing cartographic evolutions (their fieldname start with chemin) giving the path to the layer containing theses objects ( the
layer has necessary the two fields IdScenar et Id_Pas to recognise the evolutions of objects.
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FK_SCENARIO_REFERENCE_TERRITOI

Figure 44 : LEIS & Forecast Analysis aspect
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8.3.4. FINAL DICTIONNARY
8.3.4.1. new entities

Name of the entity Commentary

Agri_n Agricultural territories of
exploitation

BilanVeg__ n Table des bilans végétation

CA_n Centre d’activité de la
modélisation

EnvUPC_n CPU envelope

MultiUsagePros__n Prospective balances layer
identical to

MultiUsage ___season__n but with
the season in attribute and
identification of the scneario

MultiUsage _saison__n Layer of Balances and indicators
Pralmax__ n Combined Pratices linked to
maximum interest anywhere
Prolmax__n Production associated to Pralmax
Scenario General description of a scenario
ScenarioUsage Scenario parameters with the
aspect Usage
ScenarioRessource Scenario parameters with the
aspect Ressource
ScenarioGlobal Global parameters (climat, socio-
démographique, stratégie-
expertise) du scénario
TerritoireObservatoire History of Modelling
UPC_ n Combined Pratice Units

ROSELT/OSS Regional Operator,
Unité de Service Désertification (US166), IRD 34000 Montpellier, France

Type
Pattern POLY <stereotype >

Attribute Table < stereotype >

Pattern POINT or MULTIPOINT
or LINE or POLYGON

Pattern POLY
Pattern POLY

Pattern POLY
Pattern POLY

Pattern POLY
Attribute Table
Attribute Table

Attribute Table

Attribute Table

Attribute Table
Pattern POLY
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USR_n

8.3.4.2.

Unités Spatiales de référence

Attributes list

Pattern POLY

The values of attributes are either read, automatic, or computed.

Name
Besoin_Agri

CAld
GRIDCODE
Nb_PolyUtil

Tx_ValidDelim
DmPAgri

DmPFore
DmPPast
dDmPFore

dDmPPast
dDmPAGgri
dDispoAgri
dDispoFore
dDispoPast

DispoAgri

Table
Agri_ n
Agri_n
Agri_ n
Agri_ n
Agri_ n
BilanVeg_n
BilanVeg__ n
BilanVeg_n
BilanVeg__n
BilanVeg__ n
BilanVeg__ n
BilanVeg_ n
BilanVeg__ n
BilanVeg_n
BilanVeg__ n

ROSELT/OSS Regional Operator,
Unité de Service Désertification (US166), IRD 34000 Montpellier, France

Commentary

Agricultural need (Besoin_Past
would be the field for Past n for
territories under pastoral structuring
activity)

Idtifier a CA

System value

Number of plots found in the
polygon

Validity rate

Balance Availability (D) — Extraction
(P) in kg of dry matter for the
agricultural usage

Idem for forestry usage

Idem for pastoral usage

Balance for forestry usage in
density (kg/ha)

Balance for pastoral usage in
density (kg/ha)

Balance for agricultural usage in
density (kg/ha)

Availability in density (Kg/ha) under
agricultural usage

Availability in density (Kg/ha) under
forestry usage

Availability in density (Kg/ha) under
pastoral usage

Availability in quantity (Kg) under
agricultural usage

Type
Real (double )

integer
integer

Real

Real

Real
Real
Real

Real
Real
Real
Real
Real

Real
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DispoFore
DispoPast
dPreleAgri
dPreleFore
dPrelPast

OBJECTID_USR
PreleAgri

PreleFore
PrelePast

Saison
ExedentUPC

Terri

EIl_A
(IP_A in French)
El__AF

(IP_AF in French)

Elg_A
(IPg_A in French)

Elu_A
(IPu_A in French)

Elg_AF

BilanVeg__ n
BilanVeg__ n
BilanVeg__n
BilanVeg__n
BilanVeg__ n
BilanVeg__ n
BilanVeg__n
BilanVeg__ n
BilanVeg_ n
BilanVeg__ n
EnvUPC_n
EnvUPC__n

MultiUsage___saison__n

MultiUsage___saison__n

MultiUsage _saison__n

MultiUsage___saison__n

MultiUsage _saison__n
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Availability in quantity (Kg) under
forestry usage)
Availability in quantity (Kg) under
pastoral usage

extraction in density (Kg/ha) under
agricultural usage

extraction in density (Kg/ha) under
forestry usage

extraction in density (Kg/ha) under
pastoral usage
Identifier of SRU

extraction in quantity (Kg) under
agricultural usage

extraction in quantity (Kg) under
forestry usage

extraction in quantity (Kg) under
pastoral usage

Name of the season

excess in production ( deficit if
negative)
GRIDCODE of the territories
Agri_ n

IExtraction index for vegetal for
agricultural usage

Summary index of El__A and
El_F (arithmetic mean or
geometric mean or simple product)
Relative index of agricultural
extraction for global homogeneity
Relative index of agricultural
extraction for SRU classes
homogeneity

Summary index of Elg A and

Real
Real
Real
Real
Real

integer
Real

Real
Real

[Saison
Real

integer
Real

Real

Real

Real

Real
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(IPg_AF in French)

Elu_AF
(IPu_AF in French

IdPratComb
Production

codeObservatoire
DateDebValCte
DateFinValCte
DateModel
TypeTerri
ModelTerri
PO_ResDelim

TypeCentAc
DeficitUPC
ExedentUPC

Nb_DeficitUPC
Nb_ExedentUPC
Nb_PolyTest
Nb_PolyTest UPC

P_UPCBesoin
numModelisation
P_Delim
P_MBilanUSR
P_InterUP

MultiUsage__saison__n

Pralmax__n
Prolmax__n

TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire

TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire

TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire

TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
TerritoireObservatoire
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Elg_F
Summary
Elu_F
Combine pratice identifier

Production pour les secteurs fixés
dans le calcul de 'UPC

Observatory code

Beginning validity date of constants
Ending validity date of constants
Modelling date

Structuring activity

Delineation model

Pixel size in meters used for
dlineation

list of Activity centre types used
Global deficit before redistributing

Excédent aprés redistribution des
productions

Number of territories in deficit
before redistributing production

Number of territories in excess
before redistributing

Number of territories with at least
nb_ParDelim plots in the validation

Number of CPU with at least
nb_ParUPC plots in the validation

Need calculus parameters
Modelling number

Delineation parameters

Balances computation parameters
LU computation parameters

index of Elu A and

Real

integer
Real

ICodeObservatoire
date
date
date

«Agri__» «Past__» « Fore__ »

« Centré » « Distribué »
« Centré » « Distribué »

texte
Real
Real

integer
integer
integer
integer
texte

integer
texte

texte
texte
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P_ProdUPC
Tx_ValidDelim

Tx_ValidDelim_UPC

IdScenar
codeObservatoire
numModelisation
DateModel
Horizon

Pas

IdScenar
NomPoids

PctPoids_Inf

PctPoids_Sup

ValPoids_Sup
ValPoids_Inf
Dist_PasxPratxOccup

PctProdAgri

PctProdPast

TerritoireObservatoire
TerritoireObservatoire

TerritoireObservatoire

Scenario
Scenario
Scenario
Scenario
Scenario
Scenario

ScenarioUsage
ScenarioUsage

ScenarioUsage

ScenarioUsage

ScenarioUsage
ScenarioUsage
ScenarioUsage

ScenarioUsage

ScenarioUsage
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CPU computation parameters

Mean validity rate over Nb_Polytest
territories

Mean validity rate
Nb_Polytest UPC units

Autoincrement

Observatory code

Modelling number

Date of model

Horizon of the prospective scenario

Pas de temps entre deux étapes
prospectives

Autoincrement

Filedname of the weight used for
delineation

Percent of change for each time
step for weight values lower than
the inferior value

Percent of change for each time
step for weight values higher than
the superior value

Superior value of splitting weight
Inferior value of splitting weight
Array of land uses percents by
combined practices and time step
(all lexcografic ordered on their
identifier)

Percent of change of the
agricultural production for each time
step

Percent of change of the pastoral
production for each time step

over

texte
Real

Real

Autoincrement
IcodeObservatoire
integer

date

integer

integer

Autoincrement
texte

Real (0-100)

integer

integer
integer
tableau

Real (0-100)

Real (0-100)

67



Data Dictionary ROSELT-SIEL_v1.4

PctProdFore ScenarioUsage
PctBesoin ScenarioUsage
cheminCarteAptSol ScenarioUsage
cheminQuaPast ScenarioUsage
IdScenar ScenarioRessource

Pct_PasxSaisonxGlobMS ScenarioRessource

Pct PasxSaisonxMSxUP  ScenarioRessource

cheminCarteUP ScenarioRessource
IdScenar ScenarioGlobal
ValPop_Inf ScenarioGlobal
ValPop_Inf ScenarioGlobal

ROSELT/OSS Regional Operator,

Pourcentage d’évolution de Ia
production forestiere a chaque pas
de temps (0-100)

Pourcentage d’évolution du besoin
calculé a chaque pas de temps (0-
100)

Chemin de la couche contenant les
différentes Aptitudes du sol par pas
de temps (couche similaire a
couche des aptitudes du sol avec
en plus IdScenar, Id Pas)

Chemin de la couche contenant les
différentes qualités pastorales par
pas de temps (couche similaire a
couche des qualités pastorales
avec en plus IdScenar, Id Pas)
Autoincrement

Tableau des pourcentages
d’évolution a chaque pas et par
saison des Matiéres Séches
(indépendamment de 'UP)

Tableau des pourcentages
d’évolution a chaque pas et par
saison des Matieres Séches pour
chaque catégories d’'UP

Chemin de la couche contenant les
différentes UP par pas de temps
(couche similaire a la couche UP a
avec en plus IdScenar, Id Pas)

Identifiant du scénario

Borne inférieure de découpage des
valeurs de la population

Borne inférieure de découpage des

Unité de Service Désertification (US166), IRD 34000 Montpellier, France

Real

Real

texte

texte

Autoincrement
tableau

tableau

texte

Autoincrement
integer

integer
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PctPop_Inf

PctPop_Sup

Pct_PasxcteConso

PctxBMM

IdPratComb

Terri

ScenarioGlobal

SenarioGlobal

ScenarioGlobal

ScenarioGlobal

UPC_ n

UPC_ n
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valeurs de la population
Pourcentage d’évolution a chaque
pas de temps en deca de la valeur
inférieure (0-100)

Pourcentage d’évolution a chaque
pas de temps au dela de la valeur
inférieure (0-100)

Tableau des pourcentages
d’évolution a chaque pas des
constantes de consommation
Tableau (vecteur) des qualifiant
Bon,Mauvais,Moyen a chaque pas
de temps pour la « prévision
subjective» des productions
Identifiant du numéro de Pratique
Combinée

integer

tableau

tableau

integer

integer
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9. GLOSSAIRE

Aptitude des sols pour la mise en culture (ou potentialité des sols a la mise en culture) =
aptitude des sols pour la mise en culture des espéces localement cultivées avec les
techniques agricoles utilisées. Elle est le résultat de l'interprétation du scientifique des
qualités géo-morpho-pédologiques des sols et de la perception paysanne de ces sols. A
chaque aptitude des sols peut étre associée une série de rendements agricoles selon les
pratiques combinées appliquées.

ArcCatalog™ = Une des application d’ArcGIS™ permettant la gestion des géodatabases.
Voir aussi géodatabase.

ArcMap™ = Une des application d’ArcGIS™ permettant I'affichage et la manipulation des
données géographiques, voir aussi ArcCatalog™, ArcToolbox

ArcToolbox = Boite a outils de fonctionnalités spécifiques a I'information géographique.
Besoin = exprime la demande (en qualité et quantité) d’'une population, quelle qu’elle soit et
ou gu’elle habite, sur les ressources utiles du territoire d’exploitation ; demande que les
groupes d’acteurs doivent satisfaire.

Base des Données Modeéle = la base des données vide contenant la structure du modéle
SIEL.

Centre d’Activité = un élément fixe du territoire d’observatoire (coordonnées
géographiques) autour duquel un ou plusieurs groupe(s) d’acteurs organise(nt) I'exploitation
des ressources naturelles. Ce peut étre un village ou un campement dans le cas d’une
exploitation agricole ou forestiére des ressources ; ce peut étre un point d’eau ou un
campement dans le cas d’'une exploitation pastorale des ressources. Il y a donc plusieurs
types de centre d’activité. Chaque centre d’activité, selon des périodes déterminées, est
associé a un type d’'activité principal. Enfin, un centre d’activité a une durée de
vie.Caractérisé par : un code, un nom, une date début (précision date-début), une date fin,
un type, type d’activité dominante, un type de besoin.

Clé étrangére = uplet de champs de la table se référant (pour leurs valeurs) dans une autre
table ou ce uplet constitue une clé primaire.

Clé primaire = uplet de champs de la table assurant I'unicité de I'enregistrement (ligne de la
table)

DataFrame = une collection de couches est représentée dans ArcMap™ ; une association
thématique de I'utilisateur.

Degré d’artificialisation = degré d’intervention de 'homme sur le milieu. Il est associé a
chaque type de pratiques combinées. Il est d’autant plus élevé que lintervention de 'homme
est importante. Sa valeur est comprise entre 0 et 1. Un degré d’artificialisation est calculé,
selon la méme méthode, pour chaque type de pratiques combinées. Cette méthode est
spécifique a chaque territoire d’'observatoire.

Caractérisé par: un identifiant, un type de méthode utilisé (construction a partir d’'une
combinaison des pratiques qui composent la classe de pratiques combinées)

Effort lié aux pratiques = effort fournit par un ou plusieurs groupe(s) d’acteurs pour
appliquer un type de pratiques combinées, selon les techniques utilisées, quelle que soit la
qualité de la ressource utile (géo-morpho-pédo dans le cas de I'agriculture, végétation dans
le cas de I'élevage, etc.) et son accessibilité (distance, foncier). Il se calcule selon une
méthode appropriée aux spécificités de I'observatoire, de ses habitants et de leurs pratiques.
La valeur de l'effort est d’autant plus élevée que les pratiques appliquées sont artificialisées
et la zone d’application éloignée du centre d’activité. Sa valeur est comprise entre 1 et 2. Un
effort est calculé, selon la méme méthode, pour chaque type de pratiques combinées.
Caractérisé par : un identifiant, un type de méthode utilisée, une liste de paramétres utilisés.
Effort = effort fournit par un ou plusieurs groupe(s) d’acteurs pour appliquer un type de
pratiques combinées, selon la qualité de la ressource utile (sol dans le cas de I'agriculture,
végétation dans le cas de I'élevage, etc.) et son accessibilité (distance, foncier).

Data Frame = ou bloc de données est une collection de couches géographiques
rassemblées dans le « viewer » ArcMap™.
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FeatureClass = nom donné chez Esri aux couches vecteurs stockées dans une
géodatabase.

FeatureDataset = collection virtuelle dans la Géodatabase de « couches géograpiques »
(appelée FeatureClass dans la géodatabase). Les couches ont la méme référence spatiale.
GéoDataBase = Systéme de Gestion de Base de Données prenant en compte I'information
géographique : terme définie par ESRI.

Groupe d’Acteurs = un ensemble d’individus (population humaine) ou d’animaux (cheptel),
exprimé respectivement en nombre d’habitants ou en UBT, qui se regroupent pour exploiter
et prélever les ressources naturelles du territoire de I'observatoire autour d’'un ou plusieurs
centres d’activité, pour satisfaire un type de besoin. Un groupe d’acteurs peut avoir plusieurs
types de liens avec les centres d’activités. Un ou plusieurs groupent d’acteurs peuvent
habiter dans un ou plusieurs centres d’activité, successivement dans le temps. Un ou
plusieurs groupe(s) d’acteurs peuvent utiliser un ou plusieurs centre(s) d’activité pour
exploiter les ressources naturelles selon différentes activités, selon les périodes.

Caractérisé par : un code, un nom (facultatif), un type d’activité, un effectif (précision-effectif)
associé a une date.

MDweb = nom de I'outil de gestion et de production des métadonnées : MetaData sur le web
crée par I'opératuer régional.

Modélisation = Suite des choix et paramétres intervenant dans la structuration de
I'observatoire a travers les étapes de construction des USR dans l'outil SIEL-ROSELT. Une
modeélisation est identifiée dans la géodatabase par le code de I'observatoire la et le numéro
de modélisation. Le numéro fait notamment référence a la période de référence du Kit
minimum de données.

.mxd = extension des fichiers associées a ArcMap™. Ces fichiers contiennent une vue
d’informations géographiques : le projet SIG.

Pratiques combinées = chaque type de « pratiques combinées » du territoire de
'observatoire combine (associe) des pratiques d’exploitation des ressources naturelles
(généralement liees a [lactivité structurante de [I'observatoire) qui structurent
fondamentalement le territoire de I'observatoire (délimitation d’unités spatiales homogénes
dont les autres activités et pratiques qui en découlent vont dépendre), et qui sont appliquées
ensemble au méme endroit par un ou plusieurs groupes d’acteurs, selon la méme logique
d’exploitation autour d’'un centre d’activité. Il y a plusieurs types de pratiques combinées pour
un territoire d’observatoire.

L’application de chaque type de pratiques combinées détermine un pourcentage de type
d’occupation des sols sur un méme espace. A chaque type de pratiques combinées est
associé un degré d’artificialisation, c’est a dire un degré d’intervention de ’homme sur le
milieu.

Caractérisées par: un identifiant, une description (caractérisation des pratiques qui la
composent), une date-début, une date-fin, plusieurs types d’occupation des sols associés a
des pourcentages, un degré d’artificialisation.

Production= exprime le résultat moyen (moyenne pluri-annuelle) de I'application d'un type
de pratiques combinées sur le territoire d’exploitation en terme de produits utiles a la vie du
ou des groupes d’acteurs : par exemple la moyenne des rendements agricoles sur un cycle
de culture, y inclus les années de jachéres avec un rendement nulle.

Shapefile = format public d’'une couche vecteur défini par Esri

SIG = Systéme d’Information Géographique : Logiciel et organisation de [linformation
permettant la manipulation de représentations thématiques de I'espace géographique afin de
réaliser des cartes.

Territoire d’exploitation = une aire d’exploitation potentielle des ressources naturelles
autour d’'un ou plusieurs centres d’activité utilisés pour une période donnée. Ces limites sont
liées a la répartition spatiale des centres d’activités voisins et au poids (effectif, ancienneté,
etc) du ou des groupes d’acteurs qui exploitent ces ressources naturelles autour de ce ou
ces centres d'activité. L'agrégation de tous les territoires d’exploitation re-constitue le
territoire de l'observatoire sur une période donnée. Sa construction se fait a partir de
modéles : modéles centrés (un seul centre d’activités déterminant) ; modeéles distribués
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(plusieurs centres d’activités déterminants).Caractérisé par: un code, une durée, une
aptitude des sols, un besoin, etc.

Territoire d’observatoire = zone rurale (pouvant inclure des centres urbains, c’est a dire
>2000 habitants, mais considérés alors comme centre d’activité et comme objet d’études),
aride ou semi-aride, avec des regles de fonctionnement biophysique et socio-économique
relativement homogénes. Il est caractérisé par une activité structurante d’exploitation des
ressources.

Plusieurs groupes d’acteurs exploitent les ressources naturelles du territoire de I'observatoire
autour de un a plusieurs centres d’activité.

Thiessen = mathématicien ayant donné son nom a cet algorithme de tesselisation
(mozaique, découpage) les milieux (isobarycentres) d’'une série de points pris deux a deux.
La version pondérée considérera des barycentres avec poids différenciés.
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