
Métalangage LCML et système 
de classification de l’occupation 

des sols

Rémi d’Annunzio

Fonctionnaire Forestier, FAO

Webinaire - Zéro déforestation importée

05 Juillet 2021



L’hétérogénéité des légendes face à la réalité
La cartographie de l'occupation des sols est une activité "LOCALE", toute surface terrestre est différente à un
certain niveau (ou échelle d'observation) et les normes pour représenter et généraliser ces caractéristiques
terrestres sont à peu près aussi diverses que la terre elle-même ; ainsi, aucune classification ne peut à elle
seule refléter le monde social/naturel de manière totalement exacte

Comparaison des paramètres de seuil

pour la classe « forêt » dans différents

systèmes de classification

Lund et al., (2014) recensent plus de 
1,000 définitions des forêts



MALGRÉ LES PROGRÈS 
TECHNOLOGIQUES RÉALISÉS POUR 
GÉNÉRER DES CARTES….

…. LA MANIÈRE DONT 
L'INFORMATION EST REPRÉSENTÉE 
EST RESTÉE ….

INCHANGÉE

Effort nécessaire pour moderniser les systèmes de 
représentation

LES LÉGENDES UTILISENT TOUJOURS UN NOM DE CLASSE (ET DU TEXTE NARRATIF NON FORMATÉ) 
LE CONTENU SÉMANTIQUE EST NON DÉFINI POUR LA LECTURE MACHINE ET REQUIERT TOUJOURS UN 
JUGEMENT SUBJECTIF HUMAIN



Le métalangage pour l’occupation des sols (ISO 19144-2)

En 2003, la FAO a présenté un plan à l'ISO pour la normalisation de 

l'occupation des sols basée sur l'approche LCCS, dans la cadre du 

comité technique ISO 211

- La première norme développée était ISO 1914-1 qui traite 

des bases de tous les systèmes de classification.

- La seconde était l'ISO 1914-2 qui traite de l'occupation du 

sol.

L'objectif d'ISO 1914-2 était de construire un métalangage qui 

permette à toutes les légendes d'être décrites de manière 

cohérente afin que les données puissent être intégrées au 

niveau international.



PARADIGME DERRIÈRE LCML

AU LIEU D’ESSAYER DE NORMALISER UNE LISTE DE CATÉGORIES (CLASSES),
ON PEUT NORMALISER LA FAÇON DONT LES CATÉGORIES SONT CRÉÉES

CECI IMPLIQUE LA CRÉATION D'UN VOCABULAIRE NORMALISÉ ET D'UNE SYNTAXE SPÉCIFIQUE 
AVEC LESQUELS TOUTE CARACTÉRISTIQUE DU TERRAIN PEUT ÊTRE DÉCRITE



La norme ISO 1914-2 a été publiée en 2012 en tant que norme ISO et 

conjointement en tant que spécification UN FAO.

LCML utilise un ensemble de classificateurs 

cohérents pour décrire complètement les éléments 

d'une légende de la couverture terrestre basée sur la 

couverture bio-physique observée de la surface de la 

terre.

Ces classificateurs, ainsi qu'un ensemble d'attributs 

et de caractéristiques définis, peuvent être combinés 

pour créer ou décrire un système de classification.

 class LCML Ov erv iew

LC_LandCov erClassStructure::

LC_LandCov erClass A

LC_ElementCharacteristicUse:LC_Unev enAge

+ percentage:LCU_PermittedPercentageValue

«Invariant»

{A Land Use Activity can be used only once or as conponent of 

the LC Element Characteristic of the Land Cover part of the 

schema or as component of the Land Use part of the schema}

LC_ElementCharacteristicUse::

LC_Ev enAge

LCU_ElementCharacteristic::

LC_AllometricMeasurements

+ trunkDiameter:LCU_PermittedPosRealValue[0..1]

+ crownDiameter:LCU_PermittedPosRealValue[0..1]

LC_LandCov erClassStructure::LC_HorizPattern

+ PatternType:  CharacterString

+ PatternCoverPrecentage:  LC_PermittedPercentageValue

+ PatternOccurance:  LC_PermittedPercentageValue

LC_ElementCharacteristicUse:LC_GrowthFormAge

+ age:LCU_PermittedPosRealRangeValue[0..1]

LC_LandCov erClassStructure::

LC_Stratum

LC_LandCov erClassStructure::

LC_Element

LC_LandCov erClassStructure::

LC_SequentialTemporalRelationship

+ length:  LC_PermittedPosRealRange [0..1]

+ type:  LC_SequentialTemporalRelationshipTypes

LC_LandCov erClassStructure::

LC_SequentialTemporalRelationshipTypes

 sequentialSameYear

 sequentialOtherYear

{An LCML_Element may have an 

LCML_SequentialTemporalRelationship only 

with the next LCML_Element in the ordered list

of LCML_Elements which belong to the same 

LCML_Stratum}

{An LCML_Stratum may have an 

LCML_VerticalRelationship only with all the 

next LCML_Stratum in the ordered list of 

LCML_Stratum that belongs to the same 

LCML_LandCoverClass}

LCU_ElementCharacteristic::

LCU_CropYeld

+ yeld:LCU_PermittedPosRealValue

{ Two LCML_Element(s) in one LC_Stratum 

must be of the same class unless there is an 

LCML_SequentialTemporalRelationship 

between them.

LC_LandCov erClassStructure::

LC_LandCov erClassificationSystem

LC_Vegetation::LC_VegetationElement LC_Abiotic::LC_AbioticElement

LC_ElementCharacteristic::LC_VegetationArtificiality

LCU_ElementCharacteristic::

LCU_Cultiv atedAndManagedVegetation

LC_MetaValueTypes::

LC_ValueClass

LC_MetaValueTypes::

LC_PermittedRealValueTypes

LC_MetaValueTypes::

LC_PermittedRealValue

+ value:  Real

LC_ElementCharacteristic::LC_BurntStatus

+ percentage:LCU_PermittedPercentageValue

LC_MetaValueTypes::

LC_PermittedPosRealValue

+ value:  Real

LC_MetaValueTypes::

LC_PermittedPosRealRange

+ minValue:  Real

+ maxValue:  Real

LC_MetaValueTypes::

LC_PermittedPercentageValueTypes

LC_MetaValueTypes::

LC_PermittedPercentageValue

+ value:  Real

LC_MetaValueTypes::

LC_PermittedPercentageRange

+ minValue

+ maxValue

LC_MetaValueTypes::

LC_PermittedIntegerValueTypes
LC_MetaValueTypes::

LC_PermittedPosIntegerValue

+ value

LC_MetaValueTypes::

LC_PermittedPosIntegerRange

+ minValue:  int

- maxValue:  int

«invariant»

{maxValue > minValue 

and

minValue >= 0

and 

maxValue >= 0}

«invariant»

{ value >= 0}

«invariant»

{ maxValue > minValue

and

minValue >= 0.0 and 

min Value < 100.0

and

maxValue >0.0 and 

maxValue <= 100.0}

«invariant»

{value >= 0.0

and 

value <= 100}

«invariant»

{maxValue > minValue 

and

minValue >= 0.0

and 

maxValue >= 0.0}

«invariant»

{ value >= 0.0}

value may be positive 

or negative. Negative 

values are depths and 

positive values are 

heights.

LC_Vegetation::LC_GrowthForms

+ heigth:  LC_PermittedRealValue

+ cover:  LC_PermittedPercentageValue

+ count:  LC_PermittedRealNumber

LC_ElementCharacteristics::

LC_GrowthFormCharacteristics

LC_ElementCharacteristics::

LC_LandCov erElementCharacteristics

LC_ElementCharacteristics::LC_FloristicAspects

+ speciesName:  LC_SpeciesNames [0..1]

LC_ElementCharacteristics::LC_DeadStatus

+ percentage:  LC_PermittedPercentageValue

LC_ElementCharacteristics::LC_WaterStress

+ percentage:  LC_PermittedPercentageValue

LC_ElementCharacteristics::LC_GrowthFormIllness

+ percentage:  LC_PermittedPercentageValue

+ type:  LC_GrowthFormIllnessTypes [0..1]

LC_ElementCharacteristics::LC_NameAttributionCriteria

LC_ElementCharacteristics::

LC_SinglePlantSpecies

+ type:  LC_SinglePlantSpecies [0..1]

LC_ElementCharacteristics::

LC_GroupOfPlantSpecies

+ type:  LC_GroupOfPlantSpecies [0..1]

LC_ElementCharacteristics::

LC_WaterAndAssociatedSurfaceCharacterictic

LC_ElementCharacteristics::

LC_WaterSalinity

+ type:  LC_WaterSalinityTypes

LC_ElementCharacteristics::

LC_IceCategory

+ type:  LC_IceTypes

LC_ElementCharacteristics::

LC_SnowCategory

+ type:  LC_SnowTypes

LCU_LandCoverUseClassStructure::LCU_ClassCharacteristic

LC_ClassCharacteristics::LCU_Climate

LCU_LandCoverUseClassStructure::LCU_ClassCharacteristic

LC_ClassCharacteristics::LCU_LandForm

+ type:  LC_LandformTypes

LCU_LandCoverUseClassStructure::LCU_ClassCharacteristic

LC_ClassCharacteristics::LCU_TopographicalAspects

+ altitude:  LC_PermittedRealValue [0..1]

+ slope:  LC_PermittedPercentageValue [0..1]

+ slopeExposition:  LC_SlopeExposition [0..1]

LCU_LandCoverUseClassStructure::LCU_ClassCharacteristic

LC_ClassCharacteristics::LCU_SurfaceCharacteristics

LC_ClassCharacteristics::

LCU_ConsolidatedSurfaceCharacteristics

+ rockType:  LC_RoadTypes [0..1]

+ rockAgeType:  LC_RockAgeType [0..1]

LC_ClassCharacteristics::

LCU_UnconsolidatedSurfaceCharacteristics

+ soilType:  LC_SoilTypes [0..1]

+ erosionType:  LC_ErosionTypes [0..1]

LC_Vegetation::

LC_WoodyGrowthForms

LC_Vegetation::LC_HerbaceousGrowthForms

+ herbaceausGrowthLeafTypePercentage:  LC_PermittedPercentageValue [0..1]

+  leafPhenology:  LC_HerbaceousLeafPhenology [1..n]

LC_Vegetation::

LC_LichenAndMosses

LC_Vegetation::LC_Algae

+ status:  LC_AlgaeStatus [0..1]

+ dimension:  LC_PosRealNumber

LC_Vegetation::LC_Gramineae LC_Vegetation::LC_Forbs

+ status:  LC_ForbsStatus [0..1]

+ type:  LC_ForbsLeafType [0..1]

LC_Vegetation::

LC_HerbaceousLeafPhenology

 annual

 perennial

 biennial

LC_Vegetation::LC_HerbaceousGrowthLeafPhenology

+ percentage:  LC_PermittedPercentageValue [0..1]

«invariant»

{sum of all percentage attributes

for every 

LC_HerbaceousGrowthLeafPhenology

link for the same 

LC_HerbaceousGrowthForms

must not be more than 100.0}

LC_Vegetation::LC_Lichen LC_Vegetation::LC_Mosses

LC_Vegetation::

LC_Trees

«invariant»

{ height >= 2.0 }

LC_Vegetation::

LC_Scrubs

«Invariant»

{ height  <= 5.0 }

LC_Vegetation::

LC_WoodyLeafType

LC_Vegetation::LC_WoodyGrowthLeafType

+ percentage:  LC_PermittedPercentageValue [0..1]

«invariant»

{ sum of all percentage attributes

for every 

LC_Woody_Growth_Leaf_Phenology

link for a single 

LC_Woody_Growth_Forms must not be 

more than 100%} LC_Vegetation::

LC_WoodyLeafPhenology

LC_Vegetation::LC_WoodyGrowthLeafPhenology

+ percentage:  LC_PermittedPercentageValue [0..1]

«Invariant»

{ sum of all percentage attributes for 

every 

LC_Woody_Growth_Leaf_Phenology 

link for a single 

LC_Woody_Growth_Forms must not be 

more than 100%}

LC_Vegetation::LC_Broadleaf

+ shape:  LC_BroadLeafShape [0..1]

LC_Vegetation::

LC_Needleleaf

LC_Vegetation::

LC_Aphillious

LC_Vegetation::

LC_Ev ergreen

LC_ElementCharacteristics::LC_Decidous

+ starting:  LC_PermittedPosRealValue [0..1]

+ length:  LC_PermittedPosRealValue [0..1]

LC_Abiotic::

LC_ArtificialSurfaceElement LC_Abiotic::

LC_NaturalSurfaceElement

LC_Abiotic::

LC_WaterBodyAndAssociatedSurfaceElement

+ height:  LC_PermittedRealValue

LC_Abiotic::LC_BuiltUpSurfaceLC_Abiotic::

LC_NonBuiltUpSurface

LC_Abiotic::

LC_ConsolidatedSurfaceElement

LC_Abiotic::

LC_UnconsolidatedSurfaceElement

LC_Abiotic::LC_WaterBody

+ dynamics:  LC_WaterBodyDynamics [0..1]

+ position:  LC_WaterBodyPositions [0..1]

LC_Abiotic::

LC_Snow

LC_Abiotic::LC_Ice

+ iceDynamics:  LC_IceDynamics

LC_Abiotic::LC_TerestrialIce

LC_Abiotic::LC_PermaFrost

LC_Abiotic::LC_FloatingIce

LC_Abiotic::LC_SeasonalVariation

+ persistance:  LC_PermittedPosIntegerValue [0..1]

LC_Abiotic::LC_DailyVariation

+ persistance:  LC_PermittedPosIntegerValue [0..1]

LC_Abiotic::LC_LinearSurface LC_Abiotic::LC_NonLinearSurface

+ constructionMaterial:  LC_ConstructionMaterials [0..1]

LC_Abiotic::LC_Road

+ roadType:  LC_RoadTypes [0..1]

LC_Abiotic::LC_Railway

+ railTypes:  LC_RailwayTypes [0..1]

LC_Abiotic::LC_CommunicationsAndOther

+ otherTypes:  LC_CommunicationsAndOtherTypes

LC_Abiotic::LC_Building

+ height:  LC_PermittedRealValue

+ cover:  LC_PermittedPercentageValue

LC_Abiotic::LC_OtherConstruction

+ height:  LC_PermittedRealValue

+ cover:  LC_PermittedPercentageValue

LC_Abiotic::

LC_OtherArtificialSurface

LC_Abiotic::LC_Deposit

+ type:  LC_DepositTypes [0..1]

LC_Abiotic::LC_Extraction

+ type:  LC_ExtractionTypes [0..1]

LC_Abiotic::

LC_BareRocksAndCoarseFragments

LC_Abiotic::LC_Hardpans

+ type:  LC_HardpanTypes [0..1]

LC_Abiotic::LC_BareRocks

LC_Abiotic::LC_CoarseFragments

+ cover:  LC_PermittedPercentageValue

+ type:  LC_CoarseFragmentTypes [0..1]

LC_Abiotic::LC_BareSoil

+ macropatternCoverage:  LC_PermittedRealValue [0..1]

+ type:  LC_MacropatternTypes [0..1]

LC_Abiotic::

LC_LooseAndShiftingSand

LC_Abiotic::LC_Dunes

+ cover:  LC_PermittedPercentageValue [0..1]

+ type:  LC_DuneTypes [0..1]

LC_Abiotic::LC_SaltFlats

+ type:  LC_SaltFlatTypes [0..1]

LC_Abiotic

LC_ClassCharacteristics

LC_Vegetation

LC_MetaValueTypes

LC_LandCov erClassStructure

LC_ElementCharacteristics

LC_Registers

Geometry::GM_Polygon

Polygon

LCH_LandCharacterizationSystem

LCH_LandCharacterizationClass

LU_LandUseClass

LU_LandUseClassificationSystem

LU_LandUseFunctionElement::LU_Production

LU_LandUseFunctionElement::

LU_Conserv ation

+ types:  LU_ConservationTypes

LU_LandUseClassStructure::

LU_FunctionsElementArrangement

+ functionalRelationschip:  RelationshipType

- temporalRelationship:  TemporalRelationshipTipe

+ relevance:  PermittedPercentageValue

+ endProductsValue:  permittedRealValue = [1..]

LU_LandUseFuctionElement::

LU_Prov ision

LU_LandUsefunctionElement::

LU_TerrestrialFoodFiberRelatedProduction

LU_LandUseFunctionElement::

LU_InlandWaterMarineFoodProduction

LU_LandUseFunctionElement::

LU_Residential

+ types:  LU_ResidentialTypes

LU_LandUseFunctionElement::

LU_Forestry

+ types:  forestryTypes

LU_LandUseFunctionElement::LU_PlantAgriculture

+ exploittionTypes:  LU_DegreeOfCommercializationTypes

+ intensityTypes:  LU_IntensityTypes

+ scaleTypes:  LU_ScaleRelatedTypes

LU_LandUseFunctionElement::

LU_AnimalFarming

+ types:  LU_AnimalFarmingTypes

LU_LandUseFunctionElement::

LU_MiningAndQuarrying

+ position:  surfacePosition[0..1]

+ types:  miningtypes

+ materialtypes:  extractedMaterialtypes

«invariant»

{An Element Characteristic may incorporate a Land Use 

Function Activity with the specific constraint that the 

resulting Land Cover element  cannot be part of a Land Use

Function Attribute.}

LU_LandUseFunctionElement::

LU_InlandWaterAquacultureAndFisching

LU_LandUseFunctionElement::

LU_MarineAquacultureAndFisching

LU_LandUseFunctionElement::

LU_InlandWaterAquaculture

+ types:  LU_InlandWateraquAcultureTypes

LU_LandUseFunctionElement::

LU_InlandWaterFisching

+ types:  inlandWaterFischingTypes

LU_LandUseFunctionElement::

LU_MarineAquaculture

+ types:  LU_MarineAquacultureTypes

LU_LandUseFunctionElement::

LU_MarineFisching

+ types:  LU_MarineFischingTypes

LU_LandUseFunctionElement::

LU_Archiv eHeritage

+ heritageTypes:  LU_HeritageTypes

LU_LandUseClassStructure::LU_Activ itiesArrangement

+ functionalRelationship:  RelationshipType

+ temporalRelationship:  TemporalRelationshipType

+ activityRelevance::  PermittedPercentageValue(0.1)

+ orderSequence:  CharacterString

A

LCU_LandCov erUseClassStructure::

LCU_ClassCharacteristics

LC_Elementcharacteristics::

LC_ArtificialSurfaces

LC_ElementCharacteristic::LC_WaterAndAssociatedSurfaces

LC_ElementCharacteristicActiv ities::LC_Artificiality

+ type:LCU_ArtificialityTypes

LCU_ElementCharacteristicActiv ities::

LCU_Ov erlappingGrowingToReferenceCrop

+ growingPeriodPercentage:LCU_PermittedPercentageValue[0..1]

LCU_ElementCharateristicActiv ities::

LCU_FieldSize

+ size:LCU_PermittedPosRealValue

LCU_ElementCharacteristicActiv ities::

LCU_CropGrowingParameter

+ growingLength::LCU_PermittedPosIntegerRange[0..1]

+ overlapGrowing::LCU_PermittedPercentageValue[0..1]

LC_ElementCharacteristic::

LC_ConstructionStatus

+ age:LC_PermittedPosRealValue[0..1]

+ type:LC_ConstructionStatustypes

LC_ElementCharacteristic::LC_VegetationArtificiality

LCU_ElementCharacteristic::

LC_NaturalOrSeminaturalVegetation

+ macropattern:LC_Macropatterns[0--1]

LU_FunctionActivities::LU_ActivitiesMajorGroupsRelationship

LU_FunctionActiv ities::LU_Activ ities

LC_ElementCharacteristic::

LC_PlantSpreadingGeometry]

+ type:LCU_PlantSpreadingGeometryTypes[0..1]

LU_LandUseFunctionElement::

LU_DirectProduction

LU_LandUseFunctionElement::

LU_SecondaryProduction

LU_LandUseFuctionElement::

LU_Serv icesUtilities
LU_LandUseFuctionElement::

LU_TransportLogisticNetwork

+ serviceTypes:  LU_ServicesTypes

+ logisticTypes:  LU_LoisticTypes

LU_LandUseFuctionElement::

LU_Serv ices

+ types:  LU_ServicesTypes

LU_LandUseFuctionElement::

LU_Utilities

+ types:  LU_Util itiesTypes

LU_LandUseFunctionElement::

LU_Regulativ e

LU_LandUseFunctionElement::

LU_RawEndProductionIndustry

+ rowendTypes:  LU_RowendTypes

LU_LandUseFunctionElement::

LU_Heav yEndProductionIndustry

LU_LandUseFunctionElement::

LU_EnergyProduction

+ types:  LU_EnergyProductionTypes

LU_LandUseFunctionElement::

LU_MachineryProductionIndustry

- types:  LU_MachineryProductionIndustryTypes

LU_LandUseFunctionElement::

LU_NonMachineryProductionIndustry

+ types:  LU_NoMachineryProductionIndustryTypes

LU_LandUseFunctionElement::LU_Restricted

+ easementTypes:  LU_Easementtypes

+ risckexposureTypes:  LU_rRsckexposuretypes

+ restrictionTypes:  LU_OtherRestrictionTypes

LU_LandUseClassStructure::

LU_LandUseFunctionElement

LU_ClassCharacteristics:

LC_ElementsTypes

LCH_LandCov erLandUseRelationship

+ functionalRelationship:  RelationshipType

+ temporalRelationship:  TemporalRelationshipType

+ timeLength:  PermittedRealValue

LC_ElementCharacteristic::LC_VegetationArtificiality

LC_ElementCharacteristic::LC_VegetationArtificiality

LU_PrimaryProductionActiv ities::

LU_Activ ities

LU_PrimaryProductionActiv ities::

LU_LandPreparationForCultiv ation

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

- operationRelevance:  PermittedPercentageValue(0.1)

LU_PrimaryProductionActiv ities::

LU_Cultiv ationWaterManagement

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::LU_PestControl

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::LU_AnimalFeeding

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_ForestManagementPractices

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AquacultureGeneralManagement

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::LU_Fisching

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AnimalHealthAndReproduction

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AnimalGeneralManagement

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::LU_SoilPlantFertilization

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AgricultureSoilErosionControl

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_PlantHarv estingAndProcessing

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AgricultureLandManagement

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::LU_ForestPlanting

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_ForestConserv ationAndRepairing

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::LU_TimberExtraction

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AquacultureFeedingOperations

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_AquacultureFischHealtControAndReproductionl

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActivities::

LU_AquacultureFischExtraction

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_MiningAndQuaryingProspecting

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_PrimaryProductionActiv ities::

LU_MiningAndQuarryingExcav ation

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_RawEndProductionIndustryActiv ities::LU_Activ ities

LU_RawEndProductionIndustryActiv ities::LU_Handicraft

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_RawEndProductionIndustryActiv ities::LU_Mechanized

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_Heav yProductionIndustryProcesses::LU_Chemical

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_heav yProductionIndustryProcesses::LU_Physical

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_Heav yProductionIndustryProcesses::LU_Mechanical

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_Heav yProductionIndustryProcesses::LU_Electrical

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ +operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationPercentage:  PermittedPercentageValue(0..1)

LU_Heav yProductionIndustryActiv ities::LU_Processes

LU_EnergyProductionIndustryActiv ities::

LU_Processes

LU_EnergyProductionIndustryProcesses::LU_Extraction

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_EnergyProductionIndustryProcesses::LU_Production

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_Prov isionActiv ities::LU_Activ ities

LU_Serv icesActiv ities::LU_Activ ities

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_UtilitiesActiv ities::LU_Activ ities

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_TransportActiv ities::LU_Activ ities

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

LU_LoisticActiv ities::LU_Activ ities

+ operationsTypes:  OperationTypesList

+ operationsSubTypes:  OperationSubTypesList

+ operationsHandling:  OperationToolsList

+ operationduration:  PermittedPosIntegerRangeValue

+ operationStartingDate:  PermittedPosIntegerValue(0..1)

+ operationsOrderSequence:  CharacterString

+ operationsFunctionalRelationship:  RelationshipType

+ operationRelevance:  PermittedPercentageValue(0..1)

«invariant»

{An LCU class Characteristic element can be 

added to a Land Characterization class only if

not present in aLand Cover or a Land Use 

class.}

LC_ElementCharacteristics::

LU_LandUseActiv ity

LU_LandUseClassStructure

LU_LandUseActiv ities

LCH_LandCharacterizationClassStructure

LU_Registers LU_MetaValuesTypes

LCH_LandCov erLandUseRelationship

LU_ClassCharacteisticsLandCov erClassStructure

LC_ClassCharaceristicsLandUseFunctions

LC_ElementCharacteristicsLandUseActiv ities

LU_LandUseFunctionsElement LU_LandUseActiv itiesCorrelation

LU_LandCov erClassIntegration

LU_LandUseFunctionElement:

LU_ClimateAtmosfereBuffering

+ bufferType:  LU_BufferTypes
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Le métalangage pour l’occupation des sols (ISO 19144-2)



Idée fondamentale: un ensemble prédéfini d'éléments de base (BIOTIQUE et ABIOTIQUE) 
et leurs propriétés enrichies d’une sémantique avec des caractéristiques «élément» et 
«classe» peuvent être disposés en différents types de motifs verticaux et horizontaux 
pour décrire une grande variété d'occupation des sols

Couches verticales: forêts Schémas horizontaux: milieu urbain

Combinaison d’éléments linéaires (routes) et non-linéaires (bâti)

Critères de classification simples



Un exemple

Une mangrove peut être décrite comme
deux strates distinctes, biotiques (arbres) et 
abiotiques (eau) avec de nombreux attributs
caractéristiques (hauteur, périodicité, 
salinité, phénologie, espèces)



Logiciel d’application de LCML : LCCS-v3



Registre des légendes d’occupation du sol

Base de données

Classe

Légende

De nombreuses données d’occupation du sol, à la fois à l'échelle
mondiale et locale, développées pour divers objectifs. Trois types 
d'informations distincts dans le “bureau des légendes”



Portabilité des légendes du registre
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CATEGORIES

COUNTRY 1

CATEGORIES

CATEGORIES

CATEGORIES

COUNTRY 2

COUNTRY 3

COUNTRY 4

Conversion avec 
syntaxe LCML

Compilation des bases de données
IFN, cartographie, iGES de chaque
pays

Fusion et 
apurement

Règles d’aggregation
pour différents usages

Ex: mise en place d’un système en Afrique Centrale



LCML dans le cadre de la SNDI

Définitions 
SNDI

COUNTRY 1

COUNTRY 2

COUNTRY 3

COUNTRY 4

COUNTRY 5COUNTRY 6

• Souveraineté des pays dans la définition de 
l’occupation des sols et de l’utilisation des terres

• Assurer interopérabilité des légendes entre pays

• Assurer interopérabilité avec la SNDI

• Opportunité d’utiliser la SNDI comme cadre global 
pour impliquer des pays dans diverses régions 



http://www.fao.org/geospatial/resources/tools/land-cover-toolbox/en

Outils et guides disponibles

https://fao-maps.web.app/land-cover-legend-registry/

http://www.fao.org/geospatial/resources/tools/land-cover-toolbox/en
https://fao-maps.web.app/land-cover-legend-registry/

