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1.Introduction
The emergence of newer objects and interests on 3D parcels 
have increased discussions on the need for legal property 
objects.

LADM provides a basic model to truly support the 3D parcels. 

We takes the registration of special case as an example, both the 
physical and legal space, and the involved parties and RRRs. 
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2.LADM
LADM is a final draft of ISO 19152. 

Land administration involves both the legal and spatial aspects 
of cadastral objects. 

LADM provides an abstract model to build concrete application 
3D cadastral model. 



6/39

LADM
Three packages :1) Party Package, 2) Administrative Package, 
and 3) Spatial Unit Package. 

Four basic elements:

The parties <> Class LA_Party

basic administrative units <> Class LA_BAUnit

spatial units <> Class LA_SpatialUnit

RRRs <> Class LA_RRR 



7/39

A party
the government, a natural person or a “legal person”, a group or 
an organization 

«conceptualSchema»
Party

+ LA_Party
+ LA_GroupParty
+ LA_PartyMember
+ LA_PartyType
+ LA_PartyRoleType
+ LA_GroupPartyType

(from LADM classes)
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A spatial unit
a parcel of land, or more specifically a volume of space, under a 
homogeneous and unique right. 

«conceptualSchema»
Spatial Unit

+ LA_SpatialUnit
+ LA_SpatialUnitGroup
+ LA_LegalSpaceBuildingUnit
+ LA_LegalSpaceUtil i tyNetwork
+ LA_Level
+ LA_RequiredRelationshipSpatialUnit
+ LA_AreaValue
+ LA_VolumeValue
+ LA_DimensionType
+ LA_BuildingUnitType
+ LA_SurfaceRelationType
+ LA_Util ityNetworkStatusType
+ LA_Util ityNetworkType
+ LA_RegisterType
+ LA_StructureType
+ LA_LevelContentType
+ LA_AreaType
+ LA_VolumeType
+ Surveying and Representation
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RRRs
1) Rights: ownership, lease and mortgage. 
Rights are primarily in the domain of private or customary law. 
Ownership rights are generally based on (national) legislation. 

2) Restrictions
A mortgage is a special restriction of the ownership right. 

3) The responsibility refers to the formal or informal obligation 
to do something.

«conceptualSchema»
Administrativ e

+ LA_RRR
+ LA_BAUnit
+ LA_Right
+ LA_Restriction
+ LA_Responsibil i ty
+ LA_Mortgage
+ LA_AdministrativeSource
+ LA_RequiredRelationshipBAUnit
+ LA_Availabil ityStatusType
+ LA_BAUnitType
+ LA_AdministrativeSourceType
+ LA_RightType
+ LA_RestrictionType
+ LA_Responsibil i tyType
+ LA_MortgageType

(from LADM classes)
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3. Case Study
Hong Kong is a special administrative region (HKSAR) in 
People’s Republic of China. 

Shenzhen is neighbor to Hong Kong.



12/39

One country, Two systems
Under the principle of "one country, two systems", Hong Kong 
has a different political system from the Mainland. 

Hong Kong's independent judiciary functions under the 
common law. Hong Kong shall have a high degree of autonomy 
in all matters governs its political system, except foreign 
relations and military defence.
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Shenzhen Bay Port
Shenzhen Bay Port to promote the mutual transportation and 
personnel and cargo exchanges between Hong Kong and 
Shenzhen (the Mainland).  
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Shenzhen Bay Port
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3.1 History: 31 October 2006 
The Standing Committee of the Tenth National People’s Congress at its 24th 
Meeting decided as follows:

(a) HKSAR is authorized to exercise jurisdiction over the Hong Kong Port 
Area at the Shenzhen Bay Port (SBPHKPA) according to the laws of HKSAR 
from the day on which the Shenzhen Bay Port commences operation, and 
HKSAR is to administer the Hong Kong Port Area at the Shenzhen Bay Port 
as a closed area;

(b) the area of the Hong Kong Port Area at the Shenzhen Bay Port will be 
stipulated by the  State Council; and

(c) the land use period of the Hong Kong Port Area at SBPHKPA will be 
determined by the State Council according to the provisions of the relevant 
laws.
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3.1 History : 30 December 2006 
In the Letter No. 132 [2006] of the State Council, the State Council:

(a) stipulated the area of the Hong Kong Port Area at the Shenzhen Bay Port 
(“the Stipulated Area”); and

(b) determined that the land use right of the Stipulated Area be acquired by 
HKSAR by way of a lease under a lease contract for State-owned land signed 
between HKSAR Government and the People’s Government of the Shenzhen 
Municipality of Guangdong Province, that the land use period shall 
commence on the day on which the Shenzhen Bay Port commences operation 
and shall expire on 30 June 2047, and that with the State Council’s approval 
of a submission made after the parties’ mutual consultation and submitted in 
accordance with the relevant procedures, the land use right may be 
terminated earlier or the lease may be renewed after its expiry.
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3.1 History:27 April 2007
Hong Kong’s Legislative Council adopted a special Ordinance 
“Chapter 591: Shenzhen Bay Port Hong Kong Port Area 
Ordinance (L.N. 138 of 2007)”

to enact the details of the 3D geographic area, administrative, 
legal and judicial issues, and related rights, responsibilities and 
restrictions under HKSAR. 
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3.1 History: 26 June 2007
Shenzhen Government and HKSAR signed the lease contract 
about this area and other cooperation pact on Shenzhen bay 
port.

From then on, the “co-location” arrangement of “two checks at 
on place” is practically realized.
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3.1 History: 1 July, 2007
The port commences operation.

Chapter 591 becomes effective.
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3.2 Modeling 
Legal issues

Spatial representation

semantics
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3.2 Modeling 
Generally, we suppose, the parties in LADM are within the same
legal or political system. But this case is not.

During these procedures, several parties are involved with 
different administrative level, political system and legal system 
to handle the issues about the area SBPHKPA. 

The huge difference with other normal land transactions is that 
the RRRs are not under the same administrative and legal 
system, and the corresponding RRRs have their own 
specifications. 
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Case Diagram
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3.2 Modeling 
Claimed, according to China law, all the lands are owned by the 
country, and the government on behalf of the nation to manage 
them. Any party, except the government, only have the usufruct 
or the use right of the land through the land transaction or land 
grant. 

Official lease agreement over use right that involves the 
seller/buyer is a special transaction in land administration 
system. 

This transaction covers both on administrative and spatial
aspects .
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3.2 Modeling 
Under the principle of “one country, two systems”, the RRRs in 
HKSAR are completely different with that in the Mainland. 

This land transaction involved the compensation and the rent
that HKSAR should paid to Shenzhen. 

After the land transaction, the 3D parcel SBPHKPA is under the 
administration of HKSAR, comply with HKSAR’s legal system 
and jurisdictional administration. 
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3.2 Modeling-instance level diagram 
SZGov :LA_Party

+ type=Goverment

Ownership:LA_Right

+ type=Ownership
+ timeSpec=<NULL>

Parcel_SBPHKPA:LA_SpatialUnit

+ dimension=3D

HKSAR:LA_Party

+ type=Government

LongLease:LA_Right

+ type=use right
+ timeSpec=40 years
+ amount=(*RMB)

Record_SBPHKPA:LA_BAUnit

the time span is from 1 
July 2007 to 30 June 
2047.

the default time span 
refers to permanent.

HKSAR should pay the 
compensation and the 
rent.

Transaction:LA_Source

+ type=Lease

Record_SBPSZPA:LA_BAUnit

Parcel_SBPSZPA:LA_SpatialUnit

Physical constructions are co-located at the same building.
Certain spatial relationships should be verified between 
two 3D parcels, both in physical building construction and 
in legal space.

SBP_PhysicalBuilding

The parts of Port 
belong to Shenzhen.

The parts of Port 
belong to HKSAR.
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3.2 Modeling 
During the valid lease period, the administration and legislation 
of this area is an exempt from the justification of China and 
under that of HKSAR, but the ownership of this 3D parcel still 
belongs to the Mainland. 

The application of laws of HKSAR includes: 1) Hong Kong port 
area be closed area; 2) application of laws of HKSAR in Hong 
Kong port area; 3)  land in Hong Kong port area be regarded as 
government land; 4) jurisdiction of courts is the same as the 
operation of the laws of Hong Kong.

Re-emphasize that the laws of HKSAR only takes effect during
the Relevant Date (1 July 2007-30 June 2047). 
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3.2 Modeling 
Both HKSAR and Shenzhen government should register this 
particular area SBPHKPA in each land administration system 
attached with the corresponding RRRs as well as the geometric 
representation of geographic space. 

SZGov :LA_Party

+ type=Goverment

Ownership:LA_Right

+ type=Ownership
+ timeSpec=<NULL>

Parcel_SBPHKPA:LA_SpatialUnit

+ dimension=3D

HKSAR:LA_Party

+ type=Government

LongLease:LA_Right

+ type=use right
+ timeSpec=40 years
+ amount=(*RMB)

Record_SBPHKPA:LA_BAUnit

the time span is from 1 
July 2007 to 30 June 
2047.

the default time span 
refers to permanent.

HKSAR should pay the 
compensation and the 
rent.

Transaction:LA_Source

+ type=Lease

Record_SBPSZPA:LA_BAUnit

Parcel_SBPSZPA:LA_SpatialUnit

Physical constructions are co-located at the same building.
Certain spatial relationships should be verified between 
two 3D parcels, both in physical building construction and 
in legal space.

SBP_PhysicalBuilding

The parts of Port 
belong to Shenzhen.

The parts of Port 
belong to HKSAR.
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3.3. Geometric modeling
The geographic space of the legal limitation and the physical
construction might often be consistent, but sometimes not, and 
the later is only used for reference purpose. 

And in this case they have different shapes.

Focus on the Legal geo-space.
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3.3. Geometric modeling
The two Port Areas are co-located at the same building.

The boundary between them is clear, both in physical and in 
legal geo-space. 

Co-location building Boundary line in Building
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3.3. Geometric modeling

Boundary line in 
land parcel
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3.3. Geometric modeling
Since passing through the SBPHKPA from the Mainland means 
to enter the HKSAR, the Shenzhen Bay Bridge is dominated by 
HKSAR. 

This 3D area is described precisely. 
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3.3. Geometric modeling: precisely
Vertically, the limit is set from -60m ~+60m. 

For the link roads for passenger vehicles:-10m~+60m.

-60~60m



33/39

for Ramps A to E, the set is from the bottom parallel edge lines 
of the bridge to +60m. 

From bottom to 60m
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3.3. Geometric modeling
For the bridge: the limit is set from the bottom edge lines of the 
bridge to +160 m. 
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3.3. Geometric modeling
Several parts of the legal space are defined by referring to 
physical objects, illustrating the interactions between legal and 
physical objects.
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Registration
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Conclusion
A special case of 3D parcel SBPHKPA is discussed here. The 
particularity of its administrative system and jurisdiction results 
in its complexity. 

Historical processes of this area are stated, and multiple 
jurisdiction case is modeling with a diagram showing the 
relationships among the various actors.

3D spatial representation is built to describe the boundary of 3D 
legal space that encloses the physical building. 



39/39

Conclusion
The special case illustrates that multiple land administration 
jurisdictions can be imposed on the same 3D cadastral objects as
corresponding rights, responsibilities and restrictions taken by
corresponding parties. 

This study shows that even this special case can be well modeled
with LADM model, but more attentions should be on the model 
and the realistic registrations of key RRRs in both sides of
HKSAR and Shenzhen government. 
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Thanks


