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Objectives of this presentation

• Land Administration standard (LADM, ISO/DIS 19152) for the 
Geoweb

• Relationships with other ISO/TC211 standards, specifically 
ISO/DIS 19156 Observations and Measurements (O&M)

• Spatial source documents (survey) for adjudication, land 
transactions, physical planning, mortgage, … 
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ISO 19152 (=LADM) Scope

• Reference model (abstract, conceptual schema)

• Land/water, below/above surface

• Basic classes: 
1. parties, 
2. rights, responsibilities, restrictions, 
3. spatial units (incl. spatial sources and spatial representations) 

• Terminology enabling communication 

• Shared description of formal or informal practices

• Basis for national & regional profiles (application schema)
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LADM core

• LA_Party Peter has LA_RRR ownership on LA_BAUnit Peter’s 
estate consisting of 2 LA_SpatialUnit parcels (with same LA_RRR)

• LA_BAUnit stands for Basic Administrative Unit

class Figure 1. Core classes of LADM

LA_Party

LA_RRR

LA_BAUnit

LA_SpatialUnit
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Surv ey

+ LA_InterpolationType

+ LA_MonumentationType

+ LA_PointType

+ LA_SpatialSourceType

+ LA_Transformation

+ LA_SpatialSource

+ LA_Point

(from SpatialU)

External

+ ExtArchive

+ ExtAddress

+ ExtCoverageType

+ ExtLandCover

+ ExtLandUse

+ ExtLandUseType

+ ExtLegalBuffer

+ ExtNetworkNode

+ ExtNetworkSegment

+ ExtParty

+ ExtPhysicalNetwork

+ ExtTaxation

+ ExtTaxType

+ ExtValuation

+ ExtValuationType

(from LADM Classes)

SpatialU

+ LA_RequiredRelationshipSpatialUnit

+ LA_AreaType

+ LA_AreaValue

+ LA_BuildingUnitType

+ LA_DimensionType

+ LA_LegalSpaceNetwork

+ LA_Level

+ LA_LevelContentType

+ LA_NetworkLevelType

+ LA_NetworkStatusType

+ LA_NetworkType

+ LA_Parcel

+ LA_RegionMap

+ LA_RegisterType

+ LA_SpatialUnit

+ LA_SpatialUnitGroup

+ LA_SpatialUnitOverview

+ LA_StructureType

+ LA_VolumeType

+ LA_VolumeValue

+ LA_LegalSpaceBuildingUnit

+ SpatialR

+ Survey

(from LADM Classes)

Party

+ LA_GroupPartyType

+ LA_PartyMember

+ LA_PartyPortfolio

+ LA_PartyRoleType

+ LA_PartyType

+ LA_Party

+ LA_GroupParty

(from LADM Classes)

Admin

+ LA_RequiredRelationshipBAUnit

+ LA_AdminastrativeSourceType

+ LA_BAUnitType

+ LA_MortgageType

+ LA_ResponsibilityType

+ LA_RestrictionType

+ LA_RightType

+ LA_BAUnit

+ LA_RRR

+ LA_AdminastrativeSource

+ LA_Mortgage

+ LA_Responsibility

+ LA_Restriction

+ LA_Right

(from LADM Classes)

SpatialR

+ LA_BoundaryFace

+ LA_BoundaryFaceString

(from SpatialU)
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Where are we now?
NWIP – WD - CD – DIS - FDIS - IS

Voting NWIP CD DIS

Approve 15 22 26

Disapprove 6 3 2

Abstain 4 4 4

Not Voted 7 3 0

Growing support is clear!
• Many comments on NWIP, WD, CD, DIS versions received and processed
• FDIS to be voted on July/August 2012 
• IS publication date second half of 2012
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External classes (Domains)

• Archives
• Taxation
• Valuation
• Parties
• Addresses
• Land cover
• Land use
• Utility networks

 Related, but outside the scope of LADM
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LA_SpatialUnit (alias LA_Parcel)

• LA_SpatialUnit specializations: network, building unit
• organized in LA_Layer based on structure or content
• 5 types: point, text (unstructured) line, polygon, and topology
• 2D and 3D integrated without complicating 2D

class Figure 4. Spatial Unit Package

SpatialU::LA_SpatialUnitSpatialU::
LA_SpatialUnitGroup

SpatialU::
LA_LegalSpaceBuildingUnit

SpatialU::
LA_LegalSpaceNetwork

SpatialU::LA_Lev el
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Spatial Representation and Survey
subpackages of SpatialUnit 

• Geometry, topology of Spatial Units (based ISO 19107)
• Spatial source (based ISO/CD 19156 Observations and 

Measurements)

class Figure 6. Spatial Description Package

SpatialR::
LA_BoundaryFace

SpatialR::
LA_BoundaryFaceString

class Figure 5. Surveying Package

Surv ey::LA_Point

Survey::LA_SpatialSource
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VersionedObject

«featureType»
Spatial Unit::

LA_SpatialUnit

VersionedObject

«featureType»
Surv eying and Representation::LA_BoundaryFace

+ bfID:  Oid
+ geometry:  GM_MultiSurface [0..1]
+ locationByText:  CharaterString [0..1]

constraints
{either geometry (3..* points) or locationByText (0 points)}

VersionedObject

«featureType»
Surv eying and Representation::LA_BoundaryFaceString

+ bfsID:  Oid
+ geometry:  GM_MultiCurve [0..1]
+ locationByText:  CharacterString [0..1]

constraints
{either geometry (2..* points) or locationByText (0 points)}

VersionedObject

«featureType»
Surv eying and Representation::LA_Point

+ estimatedAccuracy:  Length
+ interpolationRole:  LA_InterpolationType
+ monumentation:  LA_MonumentationType [0..1]
+ originalLocation:  GM_Point
+ pID:  Oid
+ pointType:  LA_PointType
+ /productionMethod:  LI_Lineage [0..1]
+ transAndResult:  LA _Transformation [0..*]

+ GetTransResult() : GM_Point

«featureType»
Surveying and Representation::

LA_SpatialSource

+ measurements:  OM_Observation [0..*]
+ procedure:  OM_Process [0..1]
+ type:  LA_SpatialSourceType

See Annex B for a more 
detailed description of 
boundary face strings and 
boundary faces.

0..*0,3..*
{ordered}

0..*

0..*

plus

0..*

0..*

minus

0..*

0..*

0..*

0..*

minus

0..*

0..*

0,2..*
{ordered}

0..* plus 0..*

+sourcePoint 1..*

+source 1..*

0..1

referencePoint

0..1

1..*

1..*

+source

0..1

0..*
+source

0..1

0..*

O&M
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Spatial Units 
in 3D

• Extend the equivalent concept from 2D to 3D 
 3D parcels are in areas of highest land values

• Challenges:
1. Majority of parcels is in 2D and should not be lost 
 integrate 2D/3D

2. 3D parcels can be unbounded (up/down) according to National law
 does not fit in ISO 19107, so alternative needed 

 

2D 
Liminal

3D

3D

3D

3D  

3D  

3D  

3D  
3D

Liminal  
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Relationships ISO/TC211 family

• ISO/IS 19107 Spatial Schema
• ISO/IS 19108 Temporal Schema
• ISO/IS 19111 Referencing by Coordinates
• ISO/IS 19115 Metadata
• ISO/DIS 19156 Observations and Measurements (O&M)

• GM_Point (19107)
• Coordinate Reference System (19111)
• DQ_Element (19115)
• OM_Observation & OM_Provess (19156)
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GM_Point

• Part of large
model:
ISO 19107

• Many 
(inherited)
methods

• One attribute
DirectPosition

• Note SC_CRS
(ISO 19111)

DirectPosition
{root}

+ coordinate:  Sequence<Number>
+ /dimension:  Integer

«type»
Geometric primitive::GM_Primitive

+ boundary() : GM_PrimitiveBoundary
+ GM_Primitive(GM_Envelope*) : GM_Primitive

«type»
Geometric primitiv e::GM_Point

+ position:  DirectPosition

+ bearing(GM_Position*) : Bearing
+ boundary() : NULL
+ GM_Point(GM_Position*) : GM_Point

«type»
Geometry root::GM_Object

{root}

+ boundary() : GM_Boundary
+ buffer(Distance*) : GM_Object
+ centroid() : DirectPosition
+ closure() : GM_Complex
+ convexHull() : GM_Object
+ coordinateDimension() : Integer
+ dimension(DirectPosition*) : Integer
+ distance(GM_Object*) : Distance
+ envelope() : GM_Envelope
+ isCycle() : Boolean
+ isSimple() : Boolean
+ maximalComplex() : Set<GM_Complex>
+ mbRegion() : GM_Object
+ representativePoint() : DirectPosition
+ transform(SC_CRS*) : GM_Object

IO_IdentifiedObjectBase
RS_ReferenceSystem

«type»
Coordinate Reference Systems::SC_CRS

+ scope:  CharacterString [1..*]

+object

0..* Coordinate Reference System

+CRS

0..1

+directPosition 0..*

Coordinate Reference System

+CRS 0..1

+containedPrimitive 0..*

Interior to

+containingPrimitive 0..*
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«type»
Coordinate Operations::CC_CoordinateOperation

+ operationVersion:  CharacterString [0..1]
+ domainOfValidity:  EX_Extent [0..1]
+ scope:  CharacterString [1..*]
+ coordinateOperationAccuracy:  DQ_PositionalAccuracy [0..*]

Reference Systems::
RS_ReferenceSystem

+ name:  RS_Identi fier
+ domainOfValidity:  EX_Extent [0..1]

Defined in ISO 
19115

«type»
Identified Objects::

IO_IdentifiedObjectBase

+ identifier:  RS_Identifier [0..*]
+ alias:  GenericName [0..*]
+ remarks:  CharacterString [0..1]

«type»
SC_SingleCRS

«type»
SC_CRS

+ scope:  CharacterString [1..*]

«type»
Datums::CD_Datum

+ anchorDefinition:  CharacterString [0..1]
+ realizationEpoch:  Date [0..1]
+ domainOfValidity:  EX_Extent [0..1]
+ scope:  CharacterString [1..*]

«type»
SC_CompoundCRS

«type»
Coordinate Systems::

CS_CoordinateSystem

+datum

0..1DefiningDatum

+referenceSystem

0..*

+componentReferenceSystem

2..*
{ordered}

+compoundCRS
0..*

+baseCRS1

+coordOperationFrom

0..*

Source

+sourceCRS

0..1

+targetCRS

0..1 Target

+coordOperationTo

0..*

+coordinateSystem

1
CoordinateSystem

+referenceSystem

0..*

ISO/IS 19111
Referencing

by Coordinates
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«type»
Coordinate Reference Systems::

SC_SingleCRS

«type»
CS_CoordinateSystem

«type»
CS_CoordinateSystemAxis

+ axisAbbrev:  CharacterString
+ axisDirection:  CS_AxisDirection
+ axisUnitID:  UnitOfMeasure
+ minimumValue:  Number [0..1]
+ maximumValue:  Number [0..1]
+ rangeMeaning:  CS_RangeMeaning [0..1]

«CodeList»
CS_AxisDirection

+ north
+ northNorthEast
+ northEast
+ eastNorthEast
+ east
+ eastSouthEast
+ southEast
+ southSouthEast
+ south
+ southSouthWest
+ southWest
+ westSouthWest
+ west
+ westNorthWest
+ northWest
+ northNorthWest
+ up
+ down
+ geocentricX
+ geocentricY
+ geocentricZ
+ columnPositive
+ columnNegative
+ rowPositive
+ rowNegative
+ displayRight
+ displayLeft
+ displayUp
+ displayDown

«type»
Identified Objects::
IO_IdentifiedObject

+ name:  RS_Identifier

«CodeList»
CS_RangeMeaning

+ exact
+ wraparound

«type»
CS_CartesianCS

«type»
CS_EllipsoidalCS

«type»
CS_LinearCS

«type»
CS_VerticalCS

«type»
CS_AffineCS

«type»
CS_UserDefinedCS

«type»
CS_CylindricalCS

«type»
CS_SphericalCS

«type»
CS_PolarCS

+coordinateSystem 1

CoordinateSystem

+referenceSystem 0..*

+axis

1..*
{ordered}

+coordinateSystem

0..*
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Observations and Measurements

• In LA_SpatialSource attribute “measurements” is of type 
OM_Observation (as defined in ISO 19156) and contains the 
actual source survey data

• In LA_SpatialSource attribute “procedure” is of type OM_Process
and documents the actual survey procedure 
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«FeatureType»
OM_Observ ation

+ phenomenonTime:  TM_Object
+ resultTime:  TM_Instant
+ validTime:  TM_Period [0..1]
+ resultQuality:  DQ_Element [0..*]
+ parameter:  NamedValue [0..*]

constraints
{observedProperty shall be a phenomenon 
associated with the type of the feature of interest}
{procedure shall be suitable for observedProperty}
{result type shall be suitable for observedProperty}
{a parameter.name shall not be used more than 
once}

«FeatureType»
OM_Process

«Type»
GFI_PropertyType

«FeatureTyp...
GFI_Feature

MD_Metadata

«type»
Any

{root}

«metaclass»
GF_FeatureType

«metaclass»
GF_PropertyType

{root}

«DataType»
NamedValue

+ name:  GenericName
+ value:  Any

Observ ationContext

+ role:  GenericName

The attribute value:Any shall provide the 
value. The type Any should be substituted
by a suitable concrete type, such as 
CI_ResponsibleParty or Measure. 

0..*

+relatedObservation
0..*

+result

Range

+generatedObservation 0..*

ProcessUsed

+procedure1

Phenomenon

+observedProperty

1

+propertyValueProvider

0..*

Domain

+featureOfInterest 1

Metadata

+metadata 0..1

«instanceOf»

+carrierOfCharacteristics0..*

+theGF_FeatureType1

«instanceOf»
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DQ_Element (ISO 19115)

DQ_PositionalAccuracy

DQ_TemporalAccuracy

DQ_ThematicAccuracy

DQ_LogicalConsistency

DQ_Completeness

DQ_Result

«type»
Date and Time::DateTime

«datatype»
Citation and responsible party information::CI_Citation

+ title:  CharacterString
+ alternateTitle:  CharacterString [0..*]
+ date:  CI Date [1..*]

«CodeList»
DQ_Ev aluationMethodTypeCode

+ directInternal
+ directExternal
+ indirect

«type»
Text::CharacterString

+ /characterSet:  CharacterSetCode = "ISO 10646-2"
+ elements:  Character [size]
+ maxLength: Integer

DQ_Element

+ nameOfMeasure:  CharacterString [0..*]
+ measureIdentification:  MD_Identifier [0..1]
+ measureDescription:  CharacterString [0..1]
+ evaluationMethodType:  DQ_EvaluationMethodTypeCode [0..1]
+ evaluationMethodDescription:  CharacterString [0..1]
+ evaluationProcedure:  CI_Citation [0..1]
+ dateTime:  DateTime [0..*]
+ result:  DQ_Result [1..2]
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Existing Situation:
Spatial Unit 1

New Situation:
Spatial Units 2 and 3

SU_1

SU_3

SU_2

Survey approach

1. Survey measurements
2. Adjust measurements and fit in existing map
3. Create objects
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-distance 3-

-d
is

ta
nc

e 
1-

-d
is

ta
nc

e 
2-

-orientation- MP-1

MP-2

MP-3

MP-4

MP-5MP-6

-total station-

Other observations: 

Name of Surveyor
Existing parcel_id: SU_1
Spatial Source_id: 2011-2
Date of Survey: 2011, June 20th 

References to earlier 
spatial source documents: 2011-1

Names of Neighbors:
Names of Representatives: n/a

Agreement Y/N: Y

-perpendicular
relation 1-

-perpendicular
relation 2-

Cadastral Survey
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Original O&M into LA_SpatialSource

Direction and Distance Total Station – MP-1

Direction and Distance Total Station – MP-2

Direction and Distance Total Station – MP-3

Direction and Distance Total Station – MP-4

Direction and Distance Total Station – MP-5

Direction and Distance Total Station – MP-6

Existing X,Y (of building corner in database) of MP-1

Existing X,Y (of building corner in database) of MP-2

Existing X,Y (of spatial unit vertex in database) of MP-4

Existing X,Y (of spatial unit vertex in database) of MP-3

Perpendicular relation 1 (MP-4, MP-5, MP-6)

Perpendicular relation 2 (MP-3, MP-5, MP-6)

Distance 1 between MP-3 and MP-5

Distance 2 between MP-5 and MP-4

Distance 3 between MP-6 and MP-5

MP5 and MP6 to be connected to a boundaryfacestring
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-distance 3-

-d
is

ta
nc

e 
1-

-d
is

ta
nc

e 
2-

-orientation- MP-1

MP-2

MP-3

MP-4

MP-5
MP-6

-total station-

-perpendicular
relation 1-

-perpendicular
relation 2-

New Point

Existing Point

Adjustments
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Adjustment: Original O&M adjusted 
to Geo DB using existing Points

Accuracy Labels
can de included
now
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Storing the observations

• Stored in LA_SpatialSource: raw data and quality info

• Next calculations: transformations, geodetic adjustments, 
observations are often redundant (and have small errors); e.g. 
least squares adjustment computes optimal solution

• Result stored in LA_Point attribute “transAndResult” of type 
LA_Transformation (which has two parts: 1. transformation of 
type CC_OperationMethod and 2. transformedLocation of type 
GM_Point)

• Adjustments can be reiterated (cardinality of attribute 
“transAndResult” is 0..*)
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Old Situation:
Spatial Unit 1

New Situation:
Spatial Units 2 and 3

SU_1 B_5

B_3

B_2 B_1

B_4

B_6

B_7 B_8

B_9SU_2

SU_3

B_2 B_1

B_4

P-1
P-3

P-2

P-5

P-4

P-7P-6

P-1

P-3

P-2

P-5

P-4

P-7P-6

P-8 P-9
B_10

• New LA_Points used to create new LA_BoundaryFaceStrings and 
these are used to create new LA_SpatialUnits

• All linked in LADM: chain from LA_SpatialSource to LA_SpatialUnit 
 instance level diagrams before and after split

New Spatial Units created
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Object Creation
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Instance level diagram, before split

«featureType»
SU_1 :

LA_SpatialUnit

«featureType»
B_1 :

LA_BoundaryFaceString

«featureType»
B_2 :

LA_BoundaryFaceString

«featureType»
B_3 :

LA_BoundaryFaceString

«featureType»
B_4 :

LA_BoundaryFaceString

«featureType»
B_5 :

LA_BoundaryFaceString

«featureType»
P-1 :LA_Point

«featureType»
P-2 :LA_Point

«featureType»
P-3 :LA_Point

«featureType»
P-4 :LA_Point

«featureType»
P-5 :LA_Point

«featureType»
P-6 :LA_Point

«featureType»
P-7 :LA_Point

«featureType»
Source-2011-1 :

LA_SpatialSource
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After

«featureType»
Source-2011-2 :

LA_SpatialSource

«featureType»
P-7 :LA_Point

«featureType»
P-6 :LA_Point

«featureType»
P-5 :LA_Point

«featureType»
P-4 :LA_Point

«featureType»
P-3 :LA_Point

«featureType»
P-2 :LA_Point

«featureType»
P-1 :LA_Point

«featureType»
B_9 :

LA_BoundaryFaceString

«featureType»
B_4 :

LA_BoundaryFaceString

«featureType»
B_1 :

LA_BoundaryFaceString

«featureType»
SU_2 :LA_SpatialUnit

beginLifespanVersion = 24-jun-2011

«featureType»
SU_3 :LA_SpatialUnit

beginLifespanVersion = 24-jun-2011

«featureType»
SU_1 :LA_SpatialUnit

beginLifespanVersion = 1-jan-2010
endLifespanVersion = 24-jun-2011

«featureType»
B_6 :

LA_BoundaryFaceString

«featureType»
B_7 :

LA_BoundaryFaceString

«featureType»
B_8 :

LA_BoundaryFaceString

«featureType»
B_10 :

LA_BoundaryFaceString

«featureType»
P-8 :LA_Point

«featureType»
P-9 :LA_Point

LA_RequiredRelationshipSpatialUnit
parent-child

LA_RequiredRelationshipSpatialUnit
parent-child
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Conclusion

• Spatial Units are the “glue” joining the spatial description of land 
to the RRR aspects

• Spatial Units are universal in their land administration application 
(ownership, easement, utilities, building,..)

• Range of representations: text  3D topology 

• Based on other ISO standards ISO 19107, 19111, 19115, 19156

• Spatial Units based on Source Documents and LA_Points

 More info on the ISO 19152 LADM Wiki 
http://wiki.tudelft.nl/bin/view/Research/ISO19152/WebHome


