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Introduction

• UNCLOS sets the sovereignity framework

• Complex interests and stakeholders

• Definition of limits and boundaries

• Extension of existing „onshore” registers

• Marine cadastres stablishment

• Marine date is used in spatial planing, 
Integrated coastal zone management, 
National spatial data infrastructure… 
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LADM in maritime domain
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• LADM out-of-the-box

• New classes proposed:

• RRRs: State Right, Private Right, Latent 
Right, Common Right…

• Spatial Extent: Natural Resources, Legal 
Space Tunnel…

• Adopting LADM elements in IHO 
hydrographic and navigation standards: 

• spatial elements, parties, tenure



Registered areas & Zones
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Registers
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Registration

use cases
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Class models: Cadastre
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 class Cadastre

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_CadastralParcelPart

+ landUse:  char

+ area:  int

HR_RegistrationSheet

+ number:  int

HR_RightHolder

+ ID:  int

HR_CadastralDistrict

+ ID:  int

+ name:  char

HR_Building

+ buildingType:  char

+ area:  int

+ buildingNumber:  char

+ buildingName:  char

HR_LandUse

+ landUseType:  char

+ area:  int

HR_Person

+ name:  char

+ address:  char

+ OIB:  long

+ legalPhysical:  char

+ interesRate:  float

HR_MarineCadastralDistrict

+ ID:  int

+ name:  char

HR_CadastralMap

+ scale:  scale

+ sheet:  char

HR_Rev isonsList

+ year:  int

+ number:  int

+ designation:  char

HR_CollectionOfSurv eys

+ year:  int

+ surveyNumber:  int

1..*

1..*

1..*

1

1..*

1

1..* 1

1..*

1

1..*

1..*

1

1 1..*

1..*

1..* 1



Register of concessions on maritime domain
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 class Register of concessions on maritime domain

Land book

Cadastre

HR_Concession

+ ID:  int

+ type:  char

HR_ConcessionData

+ description:  char

+ totalArea:  long

+ purpouse:  char

+ aeraMap:  map

+ expDate:  date

+ revisionDate:  date [0..*]

+ revisionNumber:  char [0..*]

«dataType»

map

«dataType»

date

HR_BuildingPermit

+ number:  char

+ date:  date

HR_UsePermit

+ number:  char

+ date:  date

HR_ConcessionBeneficiary

+ name:  char

+ address:  char

+ OIB:  long

+ concessionTransfer:  char

+ expireDate:  date

HR_Subconcession

+ ordinal:  int

HR_ConcessionSubBeneficiary

HR_Mortgage

+ contractNumber:  char

HR_ConcessionAct

+ actNumber:  char

- concessionFee:  long

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialLegalRegimen:  char

+ isBuilding:  boolean

HR_MaritimeDomainBorder

+ actNumber:  char

HR_ConcessionArea

+ name:  char

+ coordinates:  long

- areaMap:  map

HR_ConcessionProv ider

+ name:  char

+ address:  char

+ OIB:  long

HR_MaritimeDomainBorderAct

+ actNumber:  char

1 1..*

11..*

1..* 1

0..*

1..*

1

1

0..*

1

0..*

1

1

1..*

1 1..*

0..11

1

1

0..11



Class models
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 class Cadastre

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_CadastralParcelPart

+ landUse:  char

+ area:  int

HR_RegistrationSheet

+ number:  int

HR_RightHolder

+ ID:  int

HR_CadastralDistrict

+ ID:  int

+ name:  char

HR_Building

+ buildingType:  char

+ area:  int

+ buildingNumber:  char

+ buildingName:  char

HR_LandUse

+ landUseType:  char

+ area:  int

HR_Person

+ name:  char

+ address:  char

+ OIB:  long

+ legalPhysical:  char

+ interesRate:  float

HR_MarineCadastralDistrict

+ ID:  int

+ name:  char

HR_CadastralMap

+ scale:  scale

+ sheet:  char

HR_Rev isonsList

+ year:  int

+ number:  int

+ designation:  char

HR_CollectionOfSurv eys

+ year:  int

+ surveyNumber:  int

1..*

1..*

1..*

1

1..*

1

1..* 1

1..*

1

1..*

1..*

1

1 1..*

1..*

1..* 1

 class Land book

Cadastre

HR_LandRegisterSheet

+ number:  char

HR_CadastralDistrict

+ ID:  int

+ name:  char

HR_PropertyHR_Encumbrance

HR_RightHolder

+ name:  char

+ address:  char

+ OIB:  long

+ type:  char

+ ratio:  float

HR_Owner

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_RRR

+ cadastralParcel:  char

+ description:  char

HR_Right HR_Restriction HR_Responsibility
HR_ParcelPart

HR_OldCadastralSurv ey

+ oldCadastralDistrict:  char

+ landBookNumber:  char

+ landBookArea:  int

1

1

1

1

0..*

1..*

1..*

1

1..*

1

1..*

1..*

1..*

1

0..*

1..*

0..1

1

«or»

0..*

1

0..*

1..*

 class Register of territorial units

Protected areas registers

Land bookCadastre

HR_CentralRegisterHR_TerritorialUnitslRegister

+ competentInstitution:  char HR_CountyRegister

HR_CityRegister

HR_MunicipalityRegister

HR_TerritorialUnit

+ typeTag:  char

+ ID:  int

+ ordinalNumber:  int

+ name:  char

+ revisionDate:  date

HR_GraphicalData

+ sourceInfo:  char

+ scale:  ratio

HR_CollectionOfDocuments

+ revisonAct:  document

HR_TerritorialBoundaries

HR_ListOfTerritorialUnits

+ unitType:  char

+ date:  date

HR_RegionalRegister

HR_AdministrationUnit

+ level:  int

HR_LocalAdministrationUnit

+ level:  int

HR_LocalCommunityUnit

HR_JudicalAdministrationUnitHR_CadastralUnitHR_StatisticalUnit

+ level:  int

+ households:  int

HR_AddressModelUnit

HR_ProtectedAreaUnit

1..*

1

1..*
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1

1..*

1

1..*1..*

1..*
1..*

 class Utility cadastre

Register of concessions on

maritime domain

Cadastre

HR_InfrastructureList

+ competentInstitution:  char

HR_Infrastructure

+ registrationNumber:  int

+ year:  int

+ infrastructureStatus:  char

+ technicalData:  char

+ infrastructureType:  char

+ surveyDesignationNumber:  char

+ identificationNumber:  char

HR_InfrastructureAdministrator

+ registrationNumber:  int

+ name:  char

+ address:  char

+ OIB:  int

+ e-mail:  char

+ phoneNumber:  int

HR_AdministratorsList

HR_InfrastructureMap

+ ortophoto:  map

+ scale:  scale
HR_CollectionOfSurv eys

HR_InfrastructureSurv ey

+ registrationNumber:  char

+ name:  char

+ existingInfrastructure:  survey

+ newInfrastructure:  survey

+ infrastructureID:  char

+ precision:  float

+ sketch:  map

+ infrastructureMap:  map

+ coordinates:  coordinates

+ report:  document

Nautical publication

HR_ChartRepresentation

+ mapsymbol:  symbol

HR_CadastralDistrict

+ ID:  int

+ name:  char

HR_TerritorialUnit

HR_LocalAdministrationUnit

+ level:  int

Land book

HR_Encumbrance HR_Concession

+ ID:  int

+ type:  char

HR_UtilityLine

+ length:  float

+ technicalData:  char

HR_UtilityObject

HR_ParcelSpatialUnit

11

1..*

1

1..*

1..*

1..*1

1

1..*

1..*

1

0..* 1

0..* 1

registration of

encumberance

1..*1..*

 class Register of concessions on maritime domain

Land book

Cadastre

HR_Concession

+ ID:  int

+ type:  char

HR_ConcessionData

+ description:  char

+ totalArea:  long

+ purpouse:  char

+ aeraMap:  map

+ expDate:  date

+ revisionDate:  date [0..*]

+ revisionNumber:  char [0..*]

«dataType»

map

«dataType»

date

HR_BuildingPermit

+ number:  char

+ date:  date

HR_UsePermit

+ number:  char

+ date:  date

HR_ConcessionBeneficiary

+ name:  char

+ address:  char

+ OIB:  long

+ concessionTransfer:  char

+ expireDate:  date

HR_Subconcession

+ ordinal:  int

HR_ConcessionSubBeneficiary

HR_Mortgage

+ contractNumber:  char

HR_ConcessionAct

+ actNumber:  char

- concessionFee:  long

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialLegalRegimen:  char

+ isBuilding:  boolean

HR_MaritimeDomainBorder

+ actNumber:  char

HR_ConcessionArea

+ name:  char

+ coordinates:  long

- areaMap:  map

HR_ConcessionProv ider

+ name:  char

+ address:  char

+ OIB:  long

HR_MaritimeDomainBorderAct

+ actNumber:  char

1 1..*

11..*

1..* 1

0..*

1..*

1

1

0..*

1

0..*

1

1

1..*

1 1..*

0..11

1

1

0..11

 class Register of approv ed mineral resources exploration areas

Cadastre

HR_ExplorationArea

+ competentInstitution:  char

+ name:  char

+ mineralResourceType:  char

+ location:  char

+ area:  int

+ approvalExpiration:  date

+ beginningDeadline:  date

+ applicationDate:  date

+ objectsData:  char

HR_ExplorationApprov alAct

+ designation:  char

+ registerNo:  char

+ date:  date

HR_ExplorationRepealAct

+ designation:  char

+ registerNo:  char

+ date:  date

HR_ExplorationApprov edPerson

+ name:  char

+ OIB:  long

+ address:  char

HR_ExplorationEstablishmentAct

+ designation:  char

+ registerNo:  char

+ date:  date

HR_ExplorationWell

+ wellNumber:  char

+ wellStatus:  char

+ type:  char

+ depth:  float

+ mouthCoordinates:  coordinates

+ mouthElevation:  float

+ seaDepth:  float

+ plateauDimensions:  char

+ area:  long

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

«dataType»

coordinates

HR_CadastralMap

+ graphicRepresentation:  map

HR_ExplorationWellRepeal

HR_ExplorationAreaRepeal

1 1
11..*

0..1

1

11

0..*

1..*

1..*

1

0..11

0..1

0..*

0..* 1

 class Register of established mineral resources exploitation fields

HR_ExploitationField

+ competentInstitution:  char

+ name:  char

+ mineralResourceType:  char

+ location:  char

+ area:  int

+ approvalHolder:  char

+ approvalExpiration:  date

+ contractExpiration:  date

+ objectsData:  char

HR_ExploitationEstablishmentAct

+ designation:  char

+ registerNo:  char

+ date:  date

HR_ExploitationApprov edPerson

+ name:  char

+ OIB:  long

+ address:  char

HR_ExploitationRepealAct

+ designation:  char

+ registerNo:  char

+ date:  date

HR_ExploitationConcession

+ number:  char

+ comissioningDate:  date

HR_ExploitationWell

+ wellNumber:  char

+ wellStatus:  char

+ type:  char

+ depth:  float

+ mouthCoordinates:  coordinates

+ mouthElevation:  float

+ seaDepth:  float

+ plateauDimensions:  char

+ area:  long

HR_ExploitationFieldRepeal

HR_ExploitationWellRepeal

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_CadastralMap

+ graphicRepresentation:  map

Cadastre

Register of concessions on maritime domain

HR_ConcessionArea

+ name:  char

+ coordinates:  coordinates

+ areaMap:  map

0..*

1..*

0..1

0..*

0..11

0..* 1

1..*

1

1

1..*
0..1

1

11..*
1 1

0..* 0..*

1

1..*

 class Register of protected natural v alues

Land book

Cadastre

HR_ProtectedNature

HR_CollectionOfDocumentsProtection

+ accompanyingDocument:  document

+ areaMap:  map

+ cadastralMap:  map

+ photo:  photo

+ revisionDocuments:  document

+ bibliography:  char

HR_ProtectedNaturalValue

+ registrationNumber:  int

+ name:  char

+ scientificName:  char

+ category:  int

+ subCategory:  int

+ features:  char

- location:  char

+ county:  char

+ city/municipality:  char

+ area:  int

+ borderDescription:  char

- digitalMap:  map

+ officialGazetteData:  char

+ date:  date

HR_Prev entiv eProtectedArea

+ registrationNumber:  int = P

+ name:  char

+ proposedCategory:  int

+ preventionExpirationDate:  date

+ features:  long

+ date:  date

«dataType»

map

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_ProclamationAct

+ actNumber:  char

+ actDate:  date

+ competentInstitution:  char
HR_CollectionOfDocumetsPrev entiv e

+ explanation:  long

+ areaMap:  map

+ photo:  photo

+ bibliography:  char

HR_Prev entiv eAct

+ actNumber:  int

+ actDate:  date

+ competentInstitution:  char

«dataType»

date

HR_Encumbrance

registration 

of special 

regime

1..*

1

1

1

1..*

1

1

1..*

1

1..*

1

1

0..* 0..1

 class Register of cultural property

CadastreLand book

HR_CulturalProperty

+ name:  char

+ description:  char

+ location:  char

+ type:  char

+ dating:  char

+ author:  char

+ photo:  photo

+ classification:  char

HR_RegistrationSheet

+ listLabel:  char

+ registerLabel:  char

+ registrationNumber:  int

+ conservationDepartment:  char

+ registrationDate:  date

+ expirationDate:  date

+ landBookRegistrationDate:  date

+ officialGazzetteDate:  date

+ otherListRegistration:  char

+ litigationRemark:  char

+ relatedProperty:  char

HR_RegistrationAct

+ number:  char

+ date:  date

+ type:  char

HR_CulturalPropertyLocation

+ county:  char

+ city/municipality:  char

# location:  char

+ address:  char

+ toponym:  char

# coordinates:  coordinates

# bounaryDescription:  char

+ area:  int

HR_CulturalPropertyOwner

+ name:  char

+ address:  char

HR_Encumbrance
HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_ProtectionPlan

+ protectionMeasures:  charHR_CollectionOfDocuments

+ registrationActs:  document

+ validityDate:  date

+ meetingProceedings:  document

+ areaMap:  map

+ photo:  photo

«dataType»

photo

«dataType»

document

1

1

1..*

1

1..* 1

1

1

0..*

0..*

1..*

0..*

1..*0..*
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 class Register of env ironmental pollutants

Cadastre

Register of concessions on maritime domain

HR_Operator

+ name:  char

+ OIB:  int

+ registrationNo:  int

+ activity:  char

+ address:  char

+ facil ityEntranceCoordinates:  coordinates

HR_OrganizationUnit

+ operatorName:  char

+ name:  char

+ OIB:  int

+ activity:  char

+ address:  char

+ numberOfEmployees:  int

+ facil ityCentroidCoordinates:  coordinates

- classifiedData:  char

HR_EmissionPermit

+ competenetInstitution:  char

+ designation:  char

+ registerNo:  char

+ dateOfIssue:  date

+ expirationDate:  date

HR_Outlet

+ operatorName:  char

+ organizationUnit:  char

+ activity:  char

+ outletCode:  int

+ outletName:  char

+ outletType:  char

+ coordinates:  coordinates

+ outletSeaDepth:  int

+ distanceFromShore:  int

+ wastewaterTeatementPlant:  char

+ treatmentType:  char

HR_EmissionData

+ CASnumber:  char

+ pollutant:  char

+ exceeds:  boolean

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_ResponsiblePerson

+ name/surname:  char

+ function:  char

+ contactData:  char

HR_EmissionsToAir

HR_EmissionsToWater

HR_EmissionsToGround

HR_PublicWasteWater

+ agglomeration:  char

+ treatmentGrade:  char

+ numberOfHouseholdsWaterSupply:  int

+ numberOfHouseholdsPublicSewerage:  int

+ wastewaterTeatementCapacity:  int

+ sludgeData:  char

HR_Concession

+ ID:  int

+ type:  char

HR_WasteWater

+ dischargedWaterType:  char

+ dischargedWaterQuantity:  int

+ analysisData:  char
HR_PublicWasteWaterOperator

+ name:  char

+ OIB:  int

+ address:  char

HR_ConcessionArea

+ name:  char

+ coordinates:  coordinates

+ areaMap:  map

1

1..*

1..*1 1..*1

1

1

1

1

1..*

1

11

0..*

0..1

1..*

1

1

1

1..*

1

1

1

0..*

0..*

1

1..*

 class Register of issued licenses for fish and other marine organisms farming

Nautical publication

HR_FarmingLicense

+ serialNo:  int

+ competentMinistry:  char

+ licenseName:  char

+ expirationDate:  date

HR_Concession

+ ID:  int

+ type:  char

HR_CadastralParcel

+ number:  int

+ subNumber:  int

+ address:  char

+ specialRegime:  char

+ buildingNumeration:  boolean

HR_Trade

+ name:  char

+ address:  char

+ OIB:  byte

HR_FishFarm

+ name:  char

+ location:  char

+ position:  coordinates

+ fishAndOrganismSpecies:  char

+ allowedFarmingQuantity:  int

+ feedQuota:  int

+ area:  int

HR_MaricultureRecord

+ number:  int

+ registrationDate:  date

+ revocationAct:  char

+ revocationCause:  char

+ disputeDate:  date

+ disputeDecision:  char
HR_Env ironmentalAct

+ competentMinistry:  char

+ designation:  char

+ registerNo:  char

Cadastre

Register of concessions on maritime domain

HR_ChartRepresentation

+ mapsymbol:  symbolHR_ConcessionArea

+ name:  char

+ coordinates:  coordinates

+ areaMap:  map

1

1

1 1

11

11

1

1

11..*

0..*0..1

0..*0..*

1

1..*

 class Fishing zones

HR_FishingZone

+ name:  char

+ description:  char

HR_FishingSubZone

+ zoneName:  char

+ subZoneNumber:  int

+ description:  char

HR_FishingLicense

+ competentMinistry:  char

+ serialNumber:  char

+ issueDate:  date

+ expirationDate:  date

+ vesselOwner:  char

+ fishingTools:  char

+ auxill iaryVessels:  char

HR_FishingVessel

+ name:  char

+ registrationNumber:  char

+ CFRnumber:  char

+ inscription:  char

+ portOfRegistry:  char

+ enginePower:  int

+ tonnage:  int

+ lengthOverall:  int

HR_RestrictedAquatorium

+ name:  char

+ description:  char

+ effectiveDate:  date

+ expirationDate:  date

+ restriction:  char

HR_FishingLicenseHolder

+ name:  char

+ address:  char

+ OIB:  int

HR_FishingSea HR_InternalFishingSea

+ description:  char

HR_ExternalFishingSea

+ description:  char

HR_FishingRegulation

+ regulationName:  char

+ officialGazetteNo:  char

+ publicationDate:  date

+ effectiveDate:  date

HR_FishingSeaBaseline

+ baselineDescription:  char

HR_Riv erMouthBoundaries

+ description:  char

0..*

1..*

0..*

0..*

0..*

0..*

0..*

0..*

11..*

1 1..*

1..*

1..*

1..*

1..*

1..*

1

1..*

1

1..11

1

0..*

1

1

1

1..*

1

1

1

1

1

1..*

11

1..*



Classes matching
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Register Administrative unit Main RRR Party

Cadastre parcel tenure tenant/owner

Land book parcel ownership right holder

Territorial units territorial unit jurisdiction administrative authority

Concessions on maritime 

domain
concession area concession

concession 

beneficiary

Exploration fields exploration field permit

permission

beneficiary

Exploitation fields exploitation field permit

permission

beneficiary

Fish and other marine farms farm privilege

privilege 

holder

Pollutants outfall concession registration subject

Protected areas protected area protection restrictions competent authority

Cultural heritage site/zone protection restrictions competent authority

Fishing zones* fishing zone privilege

privilege 

holder

Spatial plans* designated area right of use (latent) beneficiary



LA_BAUnit specializations

• Connections to cadastral parcel and 
conession area
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 class LA_BAUnit Maritime specializations

LA_BAUnit

HR_CadastralParcel

HR_OldCadastralSurv ey

HR_TerritorialUnit

HR_ConcessionArea

HR_ExplorationField HR_ExploitationField

HR_NatureProtectionArea

HR_CulturalHeritage

HR_Pollutant

HR_FishingZone

HR_FishFarm



LA_RRR and LA_Party specializations

• Can be identified in all registers
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 class LA_RRR Maritime specializations

LA_RRR

HR_PublicRight HR_Concession HR_ProtectionRestriction HR_DesignatedUse

HR_Permit HR_Priv ilege

 class LA_Party Maritime specializations

LA_Party

HR_ConcessionProv ider HR_ConcessionBeneficiary HR_ProtectionAuthority

HR_Gov ernment HR_County HR_City/Municipality HR_PublicAuthority

HR_LandBookOwner

# Maritime domain



LADM core concession model

• Includes different registers
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 class Concessions

LA_Party

LA_RRR

LA_BAUnit

LA_SpatialUnitLA_ConcessionProv ider

LA_ConcessionBeneficiary

LA_Prov iderRight LA_Concession



Conclusion
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• Maritime domain registration is coverd 
by multiple registers

• LADM pattern can be applied 

• Some new classes could be useful

• Multi register environment and 
temporal component should be more 
considered in future



Thank you.
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