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• A NWIP for the Revision of ISO 19144-2 LCML, which after broad 
consultation was submitted to ISO for ballot together with a Working 
Draft document that incorporated all of the revisions proposed during 
the reaffirmation ballot and recorded in the Resolution of Comments 
document.
– Proposer:  UN FAO (as a joint standard – as is the existing 19144-2)
– Proposed Project Leader : John Latham Visiting Progressor, GeoData Institute, 

University Southampton UK
– Proposed Editors: Antonio Di Gregorio and Doug O’brien

• A NWIP for the development of ISO 19144-3 LUML Land Use Meta 
Language was submitted to ISO for ballot together with a 
substantive outline document.
– Proposer/Lead : British Standards Institute (UK)
– Project Leader : John Latham  Visiting Progressor, GeoData Institute, University 

Southampton UK
– Techncial Editors: Antonio Di Gregorio and Doug O’brien

Both NWIP are undergoing development within the Project Team 

2  New Work Items were recommended by the Stage 
0 Report  in 2019

Presenter
Presentation Notes
An international agreement on the definition of land cover and land use does not exist, however this is much more relevant for Land Use because of the many different perspectives from which it can be categorized. The term “land use” has, therefore, different meanings across different disciplines and is consequently identified with a wide range of different parameters (for instance the ones determined by: natural, economic, institutional, cultural and legal factors). These different perspectives are all valid.  In this paper we will privilege and address the ones directly linked to the broad concept of “Land”. The term “Land” is inclusive of all physical elements, bestowed by nature, to a specific area.  This includes fields, forests, minerals, inland water and in a broader sense environment.  In this context we define Land Cover as: “the observed bio-physical cover of the earth’s surface” (Di Gregorio, Jansen 2000). In the same manner we can define Land Use as: “an area at or near the earth’s surface were, according to a specific purpose (or function), different types of human activities are taking place” (Di Gregorio 2018).
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L.C. and L.U. DEFINITIONS – DIFFERENCES - CONNECTIONS

Land Cover vs. Land Use

Land Cover – the observed (bio-) physical cover 
on the earth’s surface, 
Land use – the intentional activities 
undertaken by humans in a certain area to 
change, or maintain it for some purpose
Complex relations and feedbacks between land 
use and land cover 

• Internal drivers (intentions, actions, and 
practices, technical/physical limitations)

• External drivers (culture, agriculture policies, 
legal frameworks, natural events/hazards)

Presenter
Presentation Notes
There is a clear relationship between Land Cover and Land Use, in fact many existing old land use classifications are based on land cover information and vice versa. However, the two are and must be well separated concepts. 
One can state that land cover is the result of land use at a certain moment in time. In this sense land cover is the direct visible consequence of certain land use activities humans make to the bio-physical cover of the earth.
 Land Use is determined by the human activities over certain periods of time. 
While land cover is assessed at one moment, the land use is determined over a certain time period. An effective and functional relationship between cover and use needs to be established formally..
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Plan for 19144-3 LUML

Discussion

1. Development of a Metalanguage approach: as per Land 
Cover 19144-2 

2. Linkage between LC : 19144-2 and LU: 19144-3

3. Development of Academic Literature : Univ. of Southampton, 
CNR Italy Topic areas raised in last Project Team meeting 
from presentation from UN FAO / CNR (Italy) / U 
Southampton on Land Characterization.

Reference : The Land Characterization Meta-Language 
A new approach to define the primary aspects of the land through the functional 
relationship of its biophysical and socio-economic characteristics : by Antonio Di 
Gregorio and Doug O’brien.
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• There exist many land cover 
systems used world-wide produced 
by different nations.

• The intent of ISO 19144-2 was to 
build a metalanguage that allows all 
legends to be described in a 
consistent way so that data may be 
integrated at the international level.

Land Cover Meta Language ISO 19144-2

To Recall: In 2003 the UN FAO presented a plan to the ISO for 
the standardization of Land Cover based on the approach 
used in the FAO Land Cover Classification System.
• The first standard developed was ISO 19144-1 that addresses the 

basics of all classification systems. 
• The second was ISO 19144-2 which addresses Land Cover.
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• To recall : LCML is a metalanguage which may be used to describe a 
wide variety of land cover classification systems.

• The LCML operates by describing each class in a land cover 
classification system in terms of a set of basic elements that when 
combined describe each aspect of the land cover classification 
system class.

• Any particular land cover classification system class can be described 
as a combination of a set of LC_Element subtype A+B+Q+Y etc.

• Two different land cover classification system classes can be 
compared by examining the subtypes of which it is composed. 

• If one class is composed of subtype A+B+Q+Y and another of subtype 
A+B+Y then one can determine that the difference is the "Q" element.

• Comparing land cover classes in this detailed manner is important for 
establishing mappings so that data sets can be generated by the 
fusion of data from different sources.

• It is proposed and the work of the Project team on Land Use ( LUML ) 
is proceeding on the same basis. 

19144-2 LCML as a Metalanguage
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• LCML uses a set of consistent 
classifiers to fully describe the 
elements in a Land Cover legend 
based on the observed (bio)-
physical cover of the earth’s surface.

• These classifiers, together with a set 
of defined attributes and 
characteristics may be combined to 
create or describe a classification 
system.

• A set of registers (yet to be 
deployed) allow the list of attributes 
and characteristics to be extended.

Approach of ISO 19144-2 LCML

The ISO 19144-2 standard was published in 2012 as an ISO 
standard and jointly as a UN FAO specification.

 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

1

0..1

LC_VerticalRelationship

+composedOf1..*
{ordered}

composition

+composedBy

+layerElement0..*

layred

+layer

0..1

nameArbitrationCriteria

1

+systemClasses

1..*

systemCollection

+system

0..1

LC_SequentialTemporalRelationship

1..*

0..1dailyVariation

0..1

seasonalVariation

1..*

*

leafType

*

leafPhenology

0..*

+composedOf 1..*

composition

+composedBy

+systemClasses
1..*

systemCollection

+system

1..*

+systemClasses

1..*

systemCollection

+system

+composedOf

composition

+composedby

+composedOf1..*
classComposition

+composedBy

0..*

0..*

overlapGrowing

0..*

1..*

0..*

1..*

1..*

0..*
leafPhenology

*

growthFormCharacteristics

0..*

1..*

+classComposition 1..*

1..*
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The LCHML Model an Overview
Land Characterization Meta – Language a functional correlation of the major aspect of the land 

 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

1

0..1

LC_VerticalRelationship

+composedOf1..*
{ordered}

composition

+composedBy

+layerElement0..*

layred

+layer

0..1

nameArbitrationCriteria

1

+systemClasses

1..*

systemCollection

+system

0..1

LC_SequentialTemporalRelationship

1..*

0..1dailyVariation

0..1

seasonalVariation

1..*

*

leafType

*

leafPhenology

0..*

+composedOf 1..*

composition

+composedBy

+systemClasses
1..*

systemCollection

+system

1..*

+systemClasses

1..*

systemCollection

+system

+composedOf

composition

+composedby

+composedOf1..*
classComposition

+composedBy

0..*

0..*

overlapGrowing

0..*

1..*

0..*

1..*

1..*

0..*
leafPhenology

*

growthFormCharacteristics

0..*

1..*

+classComposition 1..*

1..*

LCML ISO 19144-2

Land Use model

LCHML

BIOPHYSICAL ASPECT
FUNCTIONS
(PURPOSES)

ACTIVITIES
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Submission of the Working Draft document
for CD ballot on LC.

CD Ballot

• The deadline for submission for CD ballot is 4 September 2021 

• .

CD Ballot
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A series of Project Team meetings are required 
to write a Working Draft on LU is Nov 2021.

Preparation of Working Draft

• The deadline for submission for a 1st WD ballot is 30 November 
2021 

By late next year we should have a well evolved set of new draft 
standards on LC and LU.

CD Ballot



ISO/TC211 Geographic information/Geomatics   
12

Masters Research Project : Support to AG 13 

What is the relationship of Land Use data to the Sustainable Development Goals & Climate 
Change agenda?

Project Goals
- Identify opportunities and challenges for Land use data in Climate & SDG measurement, 

monitoring and action
- Understand how Land Use data is used & accessed
- Gather evidence for Land use meta language development

Data collection
- Interviews with Land use users
- Open web based survey between 6th September and 24th September 2021 that will also directly 

support the objectives of AG13.

For further details or to be interviewed please contact Denise McKenzie – denise@denise-
mckenzie.com

9/1/2021 Add a footer
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Thank You
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