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SUMMARY

LADM is the conceptual schema on land administrattich is derived from Core Cadastral
Domain Model. It was submitted to the Internatio@aganization for Standardization (1ISO)
with a desire to design and develop land admiristiasystems (LAS) more efficiently and
effectively. It is important that, if Vietham wants apply LADM to its LAS, the conformity
between this system and LADM will be investigated.

In this paper, the similarities and differencesulgnals, concepts and some classes between
LADM and the Viethamese LAS are described. In Vaatn land by law is belonging to all
people with the State acting as the representatiueer. It means that the citizens only have
user rights on land, and therefore are qualified'lasd user”, but not as "land owner".
However, land users can have ownership on immovphbperties associated with land.
Therefore, there is a clear separation betweentsrigih the land parcel and properties
associated with it. Another important issue is étedmine the source of land use. Depending
on the type of land use source rights, responséslirestrictions or financial obligations shall
be different. Thus, an issue is raised as howdegnt these characteristics in the model.

Based on a literature review about LADM, understagdf the Vietnamese LAS, and an
analysis of users’ requirements, it can be seenttiemadoption of LADM in Vietnam is
possible. By the comparison in terms of which LARMsses can be applied directly, and
which LADM classes have to be modified to be sudab Viethamese LAS, this paper shows
the country profile for the Viethamese LAS. Somaevreasses are added in the model as
DC_ParcelSource, DC_Forest, and DC_PerennialsGalfenParcelSource is a subclass of
DC_Source which is the description of land use s®dor each land parcel. DC_Forest and
DC_PerennialsGarden are subclasses of DC_SpatialUmése results contribute to more
complete land administration model in Vietnam baged_ADM and to lay a foundation of
modernization of the Vietnamese LAS.
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1. INTRODUCTION

Nowadays, the development of science, technologg,economy leads to changes in land
management. There are many sophisticated relatmstlated to land to affect land use. In
addition, requirements of people are getting higiret higher. Traditional cadastral systems,
however, can not meet the high standards set lsydéwelopment. The Commission 7 on
Cadastre and Land Management of the Internatioadéfation of Surveyors (FIG) studies
trends and develops visions. The term “Cadastrel’2@hs coined and used widely in the
world. It has been considered as a reference faragement, design or improvement of
cadastral systems (Kaufmann, Steudler, 1998). Gointj the development of Cadastre 2014,
FIG has organized a lot of workshops and introdubed_and Administration Domain Model
(LADM) to provide the conceptual schema on the laddhinistration domain.

With a desire to enable land administration systemee efficiently and effectively; countries
applied this model to design a country profile,lsas the Netherlands, Hungary, and Japan.
In Vietnam, there has been some progress in maiegnihe land administration system by
establishing land information system or cadasteth dstandards. However, to develop the
land administration system, it is very importanbtold the land administration domain model
because the conceptual model can serve as foundatidevelop other systems. The main
purpose of this paper is to initially research twmformity between the LADM and the
Vietnamese Land Administration System, and desgyaircountry profile for Vietham. This
paper is organized as follows:

- The LADM (Section 2),
- Vietnamese Land Administration system (Section 3),

- The similarities and differences between existiggteams relevant to the Vietnamese
LAS and the LADM (Section 4),

- The Vietnam country profile, based on the LADM (8&t5), and:

- Concluding remarks (Section 6).
2. THE LAND ADMINISTRATION DOMAIN MODEL (LADM)

LADM - earlier named the “Core Cadastral Domain MIBd— was submitted to the
International Organization for Standardization ()S@ 2008 (Lemmen and van Oosterom,
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2009). LADM provides a reference model that willnvee two goals: (1) to provide an
extensible basis for the development and refinemantefficient and effective land

administration systems, based on a Model Drivenhiteécture (MDA), and (2) to enable
involved parties, both within one country and bedwelifferent countries, to communicate,
based on the shared vocabulary (that is, an ontplogplied by the model (ISO/DIS 19152,
2011). It is expressed in UML class diagrams to esthbiie relationship between people
(LA_Party) and land (LA_BAUnit, LA SpatialUnit) viaghts, restrictions, and responsibilities
(LA_RRR) (Figure 1).

There are three packages and one
subpackage of the LADM, which
LA_BAUnit are the Party package (land users
and land managers), the
Administrative package (land use
m rights), the Spatial package
LA Spataltni (parcels, buildings and utility
networks), and the Surveying and

Figure 1. Basic classes of LADM (ISO/DIS 19152,1305Patial Representing subpackage.

Each package or subpackage is a group of someeslddany LADM classes are subclasses
of VersionedObject class (Figure 2). The Versiongd€t class is introduced in the LADM to
manage and maintain historical data in the datalddsece, this class requests that inserted
and deleted data are given a time-stamp, includaggn time and end time.

LA_Party

LA RRR

afeatureTypes cfeatureTypes efeatursTypes afeatureTypes
LA_RRR LA_Mortgage L& _BAUNit LA_RequiredRelationshipBAUnit
| -
| -
\ _J|- /.)_J‘
4 l'-,,f'? vl wfeature Types
\./_\ sfeatureTypes LA_RequiredRelationshipSpatialUnit
ufeatursTypes N VersionedOhject A e
LA_GroupParty  [~——_ A -
T———~.| + DbeginLifespanVersion: DateTime afeatureTypes
|+ endLifespanverson: DateTime [0..1] _.»]____————__ LA_SpatialUnit
|+ quality: DQ_Element [0.] o
sfeatursTypes 1"+ source: CI_ResponsbleParty [0.*] if:.L________
LA_PartyMember T sfeatureTypes
;'\7 constraints \_f\\ LA_SpatialUnitGroup
____,.--" {endLifespanterson (n-1) = startlifespan'ersion {nj}
o T
T ¥ —
ofeature. . afeatursT ... afeatureTypes afeatureTypes «featureTypes
LA_Party LA_Point LA_BoundaryFaceString LA_BoundaryFace LA_Level

Figure 2. VersionedObiject’s subclasses (ISO/DISH292011)

Apart from the VersionedObject class, LADM alsopdes the (authentic) source-document
related to administrative activities and attribubésurveying that is called LA_Source class.
LA _Source has two subclasses: LA_AdministrativeSewand LA_SpatialSource (Figure 3).

Three packages and one subpackage are describadlenl.

! This concerns the Draft International StandardImarnational Standard for LADM is expected to be
available in July 2012
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recordation: DateTime [0..1]
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1
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Surveying and Representation::

+ availibilityStatus:
LA_AvailabilityStatusType

+ text: MultiMediaType [0..1]

+ type: LA_AdminigtrativeSource Type

LA_SpatialSource

+ measurements: OM_Observation [0..%]
+ procedure: OM_Process [0..1]
+ type: LA SpatialSourceType

Figure 3. Class LA_Source (ISO/DIS 19152, 2011)

Table 1. The LADM packages

No. Name

Type

Description

1 Party

Package

Refers to people such as persons, companies, groups, etc. It maintains
LA_Party, LA_GroupParty and LA_PartyMember classes. A “group party”
is any number of parties, e.g. a community or a household. A “party
member” is a constituent of a party or group party.

2 Administrative

Package

Refers to the legal and administrative characteristics. The main classes of
this package are LA_RRR (right, restriction, responsibility) and LA_BAUnit
(basic administrative unit). A “right” is the permission to do something, e.g.
lease or ownership. A “restriction” is the limitation to do something, e.g. it
is not allowed to build in safety corridor of railway. A “responsibility” is the
obligation to do something, e.g. fire prevention. A “baunit” is the set of
zero or more spatial units against which (one or more) unique and
homogeneous rights, restrictions, and responsibilities, e.g. an apartment
unit with three spatial units (the apartment, a garage, and a laundry room)

3 Spatial Unit

Package

Refers to the legal land object. The main class is LA_SpatialUnit (an alias
of this class is LA Parcel). Spatial Units are refined into two
specializations: building units (in class LA_LegalSpaceBuidingUnit) and
networks (in class LA _LegalSpaceNetwork). Spatial units may be
represented in text, or a single point, or a set of unstructured lines, or as a
surface or as a 3D volume.

4 Surveying and
Spatial
Representation

Subpackage

Refers to the data acquisition (such as classical surveys, ortho—images,
satellite navigation systems) and the topology representation of spatial
units use boundary face strings (2D representation of boundaries of
spatial units) and boundary faces (3D representation of boundaries of
spatial units). The four classes of this subpackage are LA_Point,
LA_SpatialSource, LA_BoundaryFaceString and LA_BoundaryFace. The
individual points are instances of class LA_Point, which is associated to
LA_SpatialSource.

3. VIETNAMESE LAND ADMINISTRATION SYSTEM

3.1. Characteristics of land ownership in Vietnam
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In Vietham, land belongs to all people with thet&tas the representative owner (Land Law,
2003). It means the owner is the State and theo#re right holders or land users. However,
the State shall grant land use rights to land ugi@rshe form of allocation of land, lease of
land, and recognition of land use rights for pessaurrently using the land stable and for long
term. It also regulates the rights and obligatiohsand users. Based on this characteristic,
there is a difference between a land parcel anplgsties associated with land. Land users can
not own their land parcels; however, they can omairtbuildings or gardens attached to this
land. As the owner, the State shall exercise tpbktrof disposal with respect to land as
follows: decide on the land use purposes by pasdegsions and by considering and
approving land use zoning and land use plans; ddbiel quotas on allocation of land and on
duration of land use; decide on allocation of ldadse of land, land recovery, and permission
for conversion of land use purpose; and deterntiadand prices (Land Law, 2003).

3.2. Land users, land managers, land use rights,rd use obligations and land use
restrictions

The type of land users are stipulated in the Laad/ land include: domestic organizations,
households, individuals, communities, religiousabbshments (e.g. pagodas), foreign
organizations with diplomatic functions, Viethamesesiding overseas who invest in
Vietnam, foreign organizations and individuals istveg in Vietham. According to the

circular about land inventories and stock-takiigad managers including organizations (the
commune People's Committee, the land fund developnweganizations, and other

organizations) and communities (Land Law, 2003).

Land users shall be granted the land use righthdystate. In general, the rights to the land
could be divided into two groups, which are geneigtits (e.g. to be issued land use rights
certificate (LURC) and to enjoy the results labod anvestment in the land) and other rights,
including the right to exchange, assign, lease;lsabe, bequeath and donate a land use right;
right to mortgage, guarantee and contribute capgalg land use rights; and the right to be
paid compensation when the State recovers landerm2izpg on the type of land users and the
type of land use sourtas well as financial contribution to the governméand users might
have nine rights or less. For example, if the lasers are individuals who have a LURC, they
will have nine rights; whereas, if the land usems @rganizations having allocated land with
money from the State, the numbers of rights is thas individuals because the bequeath
right is not applicable for organizations.

Rights always come with obligations. Land users agkv have the following general
obligations: using land according to the objectjvegistering the land use right, and fulfilling
financial obligations in accordance with law. Ferttlihere are some factors that impact to
land use rights and obligations. They are landiotisins, which are land use planning, the
protection of the safety corridor, restrictions @mstruction area, dispute, and blockade by
the decision of the court.

2 Land Use Source shows the role of ownership ofStage. The State shall grant land use rightsrid lesers
via the form of allocation of land, lease of laadd recognition of land use rights for personsentty using the
land stably.
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3.3. Current condition of Land Administration system in Viethnam

With the assistance of World Bank and some developeuntries especially Sweden
(Swedish International Development Cooperation Agen SIDA), Vietnam has been
implementing several projects to reform, improvel anodernize the land administration
system, in which one of the largest projects is Wetnam Land Administration Project -
VLAP. The general target of this project is to sg#hen the accessibility of every subject to
land information services via the development @ tbmpleted land administration in some
selected provinces of Vietham (such as Hanoi, Hdag, Thai Binh, Binh Dinh and Tien
Giang). Up to now, this project has been implemgmenine provinces.

Many efforts are being been made to computerizdaheé management system. One of the
progresses is the establishment of Vietnam’s Cealagdta standards. Those are based on the
national geographic information standards issuedMistry of Natural Resources and
Environment (MONRE) and on the international gepbra information standards series 1SO
19100. The standards provisions to standardizeastead data content, metadata, reference
system coordinates, presentation and exchangdsdisbn of cadastral data. The structure of
cadastral data content is shown in Figure 4.

Data group of Data group of Data group of

boundary transportation hydrology system
Data group of l Data group of

Rights \ - control points

Cadastral

Data group of/

data

Data group of

Person planning
Data group of Data group of Data group of
Properties land parcel place names

Figure 4. The structure of cadastral data conte&dir¢ular 17, MONRE, 2010)

Based on this standard and other regulations tetateadastral data, some land information
systems could be designed. Currently, there areyrh#ds in Vietnam: VILIS - Vietham
Land Information System, CILIS - Land Informatiorysgem of CIREN (the Information
Centre of Natural Resources and Environment), di& E Environment Land Information
System. The software for the LIS which is called.I¥i is well known. In 2007, MoNRE
issued a Decision to apply this software at thedLRegistration Offices at provincial and
district level for land management. Basically, ttetabase-model in VILIS describes the
complex relationships (in terms of technique) bemvthe land parcels and land users in many
situations. But, to be widely implemented, ViLISvasll as its database needs to be improved
to meet the diverse requirements of land infornmati@nagement.

3.4. Users’ requirements for LA system in Vietnam

Analysis of users’ requirements is considered ihst Etep in system design. This section
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describes the main requirements from land managedsland users in Vietnam. The two
main places where data have been gathered are Thaanh District, Hanoi and Tan Linh
commune — Ba Vi District, Hanoi. Thanh Xuan is arighe new districts in urban area and
Tan Linh is one of the mountainous communes inlrareaa. The ways to define the
requirements are by collecting rules and regulationthe legal documents; by collecting
data, reports, and complaint papers from citizemg] by interviewing cadastral officials.
Asked issues are the characteristics of land manegeat local level, the difficulties in the
management and some cases of disputes, complaicdscerns of citizens. As a result, some
groups related to complaints can be defined asutBspabout boundary of the land parcels;
disputes about rights to bequeath; and concerngt &R Cs.

The purpose of this paper is on analysis at a qinak level; therefore, the users’
requirements are integrated in the information eddd be managed.

3.4.1. Land parcel information

The basic information of land parcels is shown abl€ 2. It can be seen that the attributes as
land parcel identifier, area, land use, financidligations, land prices and land restrictions
can be expressed directly by using the spatial cags, restriction class and one of the
external classes in LADM. However, there is no iinfation related to source of land use;
whereas, this is the important attribute in the tVaeese LAS. Source of land use is
important for land registration, by this LURC issuénancial obligations, and duration of
land use. Due to history, the change of land psdicand the change of territory of
administrative units, land and buildings in someaar have various sources; Thanh Xuan
District is an example. Thanh Xuan District is ook the new districts that has been
established since 1996, based on the merging oé smmmunes in Dong Da District, Thanh
Tri District and Tu Liem District. The documentslesant to land and houses in many
communes are insufficient or empty (due to not dpeielivered or incomplete transfer). Hence,
one of the difficulties in land registration inghdistrict is to identify the source of land use.

In LADM, there is LA_Source class to show the adstnative sources (in the Administrative
package) and spatial sources (in the SurveyingRemiesentation package). However, there
Is not the source for land parcel or spatial uHiterefore, the new class related to source for
land parcel would be added.

Table 2. Some basic information of land parcels

No. Name Description
1 | Land parcel | Itis uniquely identified for each parcel of land. It consists of three numbers separated by
identifier a dot (MX.SB.ST). In which “MX” is the ID of commune, “SB” is the humber of map that

contains the land parcel and “ST” is the number of the parcel

2 Legal area There are differences between parcel area in the map, in field and in the document.
However, the legal area is the value written in the legal document which is used to
calculate land use charge, land taxes or other issues.

3 | Source of To show the type of land use source. There are 6 types as land allocation without money;
land use land allocation with money; land lease with payment once; land lease with annual
payment; recognized land use rights from State; and lease, sub-lease land use rights of
enterprises to invest in infrastructure in industrial zone.
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4 | Duration of To define the period of land use. For example, land used on a stable and on long term

land use basis, e.g. 20 years or 50 years depends on the type of land use, land users and source

of land use.
5 | Land use The data about land use include a code part and a description part. For example, “ONT”
type is the code part; and the description part is “Residential area”. Land use data are

recorded in cadastral files into four forms which are land use in certificates, land use
according to land inventory, land use planning and detailed land use (if applicable). It can
be seen that such information would enable land managers to easily recognize if the use
of the land parcel is appropriate or, if not, has to be changed. For example, one parcel
has type “paddy land” in the LURC, but according to land inventory, it has type
“residential land”. This inconsistency demonstrates that there confusion from managers or
this parcel is used in improper land use.

6 | Financial To show the land use money, land rent, land use tax, income tax payable on assignment
obligations of land use rights, fees and charges payable for land administration on land use. The
source of land use and land transactions can have impact on financial obligations

7 | Land prices | To show the value of land parcels in State price or market price. The price of parcel shall
be formed by People’s Committees of provinces and cities under central authority,
consultancy organizations or auctions.

8 | Land Data regarding to land restrictions are provided for land parcels in some cases such as
restrictions entire land parcel or part of parcel belonging to land use planning, safety corridors or
restrictions about construction area

3.4.2. Person information

Data related to persons includes land users ambrteanagers. For land users’ role, there are
six types of land users as community; householdband-wife; individual, organization and
group. For land managers’ role, there are two tgsesommunity and organization. The basic
information about person needed in record is shiovirable 3.

Table 3. The basic information about person

No. Type Information
1 Individual,Husband- | Name, date of birth, gender, people’s ID from identification card, date of issue
wife of ID card, place issued, passport, date and place of issue of passport,

nationality, permanent address

2 Household The head of household, husband/wife, members, permanent address

3 Organization Name, type of organization, the representative, number, date and type of
decision to establish the organization, address

4 Community Name, the representative, address

5 Group The representative, members

In LADM, the Party package can show the data rdlate a person. Moreover,
LA_AdministrativeSource class in Administrative gage can show the legal information
about party because there is a relationship betw@eAdministrativeSource and LA_Party.
Therefore, this basic information above could hesBed.

3.4.3. Properties associated with land

Data on properties associated with land consistoofses, technical infrastructure buildings,
other buildings, forest and perennials. In ordegdbthis information in the system, land users
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have to register any change.

In LADM, LegalSpaceBuildingUnit and LegalSpacelUgiNetwork which are the subclasses
of SpatialUnit class can describe the houses andtieation buildings. However, there is no
information related to forest and perennials. Tfues it should be added the new classes to
represent this characteristic.

3.4.4. Land Use Right Certificate (LURC) informatio

A LURC shall be issued for the land parcel that fudlsconditions for certification. It is one

of the most important legal documents to proteetlibnefit of land users and to ensure the
land transactions. In the Vietnamese land admatisin there exist a lot of certificates, e.g.
certificate on land parcel and houses, certificatebuildings (such as LURC based on Land
Law 1993, LURC based on Land Law 2003); certificatdnouses ownership and certificate
of construction building ownership. To unify onertdecation form for convenient land
management, a new certificate of land use righisyepship of houses and other properties
associated with land is given under the Decree B®MND-CP. The contents of the
certificate including: land users and owners ofdesuand other assets associated with land;
land parcels; plots of land parcels, houses aner @tbsets associated; the changes after issued
certificate (The government of socialist republid/eetnam, 2009).

Data on LURC for each parcel consist of “Identifica of certificate” and “Input number in

certificate record”. LURC is a kind of title. Hencthis requirement could be satisfied in
AdministrativeSource class in LADM because AdmimisveSource is the class of
LA_Source which supplies the legal information otdment.

3.4.5. Surveying and map information

Surveying and map information includes informatmm the basis of surveying and on the
control points. Before 2000, the national coordnaystem in Vietnam was HN-72
established on Ellipsoid Krasovski 1940 and Gausgegtion. Since 2000, the VN-2000
coordinate system is in use, with Ellipsoid WGS-84d UTM (Universal Transverse
Mercator) projection. Up to now, these two syst@xisted although there is a decision to use
VN-2000 uniformly in the country. Moreover, some praaare established in simulated
coordinate systems. The inconsistency in coordiggséems leads to difficulties in analyzing
and sharing data. In cadastral data, the informatlmut coordinate system is very necessary
in order to transform into the unified system. Apaom the coordinate system, data on the
method of surveying, scale of map, name of mappogncy and inspection agency are also
important.

Tan Linh is a commune in Ba Vi district, in Hanotycwith an area of 2773.23 ha. The
commune is in mountainous area. Maps for land mamagt in Tan Linh particularly and Ba
Vi generally are incomplete. These maps have bemasured in 1987 in the local coordinate
system, including 48 sheets at scale 1:1000. Dutéhgears, although there are a lot of land
use changes, these maps have not been updatedvéipueese maps still are important
documents to serve LURC issuance. Consequentlye e disputes and confusion about
land use boundaries, triggering difficulties indamanagement, especially in LURC issuance.
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The control points are one of the objects thatrapresented on cadastral map. There are
some relevant attributes such as the identifieelland type of point, and coordinate values
in the national coordinate system. According touaacy, there are five level (order) types in
national points such as level 0 (GPS network),lléyéevel 2, level 3 and level 4. There are
two level types of cadastral points: level 1 anele.

In LADM, LA_Point class presents attributes reallfficiently. This class can show information
not only on control points but also general poiHisnce, these requirements can be met.

4. THE SIMILARITIES AND DIFFERENCES BETWEEN EXISTIN G SYSTEMS
RELEVANT TO VIETNAMESE LAS AND LADM

Based on the analysis of the characteristics of fltethamese LAS and LADM, some
comments on the similarities and differences walldnesented here.

In terms of the goals, the Vietnamese LAS has lmpnoved gradually to serve requirements
supporting a modern economic-social developmentrebh\er, the unity, the connection
between the local government and the levels oflahd management system, is a desire in
Vietnamese LAS. Therefore, the goals of LADM arenptetely consistent with LA in
Vietnam.

In terms of the concepts, there is the similaritythe nature of the relationship between
people and spatial units via rights, responsibditiand restrictions. The regulations in land
law, the content of the cadastral data standamdefisas land information systems also would
like to express this relationship by their languagpart from the similarity about this
relationship, LADM and Vietnamese LAS have the samnacepts of objects or classes
related to land. For example, the explanationshef“party” means people, land users and
land managers; “spatial unit” means land parcets @her properties associated with land;
“right” means land use rights; and “surveying” measontrol points. Basically, the core
elements of cadastre which are people, land pamedsiegal relationships can be represented
by using packages, classes, attributes, and typesdationships in LADM. The differences
are often the attributes of classes and types enctite lists. Therefore, depending on the
characteristics of Vietnamese LAS, the classesatitbutes can be applied directly; there
will be some changes in each package or class asidome new classes, new attributes, or
types in the code lists.

5. THE VIETNAM COUNTRY PROFILE, BASED ON LADM

Based on the LADM and the requirements in VietnaesS as described in Section 3, this
section shows the country profile of Vietham. Hoesuhis profile is based on LADM and
only adds some new classes, new attributes andypss in code list (to differentiate LADM
in Vietnam from other models, their names are gweh DC__ as prefix).

5.1. Party package

The party package presents land users and landg®a@nd he content of this package and the
code lists are shown in Figure 5. In general, theses and attributes as well as relationships
between classes in the Party package are alsateth&éiom LADM. However, the code lists
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of party type, group party type and party role tgael some new types that are specific for
Vietnam LAS.

VersionedObject

«codeList»
«featureType» Party::DC_PartyType

Party::DC_Party

baunit
community
group «codeList»

household Party::DC_PartyRoleType
husband-wife

individual
organization

extPID: Oid [0..1]

name: CharacterString [0..1]
pID: Oid

role: DC_PartyRoleType [0..*]
type: DC_PartyType

+ o+ o+ o+ o+

bank
certifiedSurveyor
citizen

conveyor

court

employee
farmer
moneyProvider
notary
representative
stateAdministrator
surveyor

writer

+ o+ o+ o+ o+ o+

VersionedObject

+parties | 2..*
«featureType»
Party::DC_PartyMember [~~~ =~ = 7
; 0.* [
+ share: Rational [0..1] *group «codeList»

VersionedObject Party::
DC_GroupPartyType

«featureType»
Party::DC_GroupParty

association
baunitGroup
community
household

P A T I T

+ grouplD: Oid
+ type: DC_GroupPartyType

+ o+ o+ +

constraints
{sum(LA_PartyMember.share)=1 per group}

Figure 5. Content of the Party package and cods lis

5.2. Administrative Package

The administrative package mentions about rightssponsibilities, restrictions and
administrative characteristics in land use. Figbirdepicts the classes and code lists in this
package. Attributes and relationships are simiat ADM; however, the types in the code
lists have been added and changed to suit to thimafnese conditions.

5.3. Spatial Unit package

The spatial unit package presents the attributeshefland parcels, buildings and other
properties associated with land. According to thalysis of users’ requirements in Section 3,
some attributes related to the land parcel shoelgdded: land use type, status land use,
source of land use, duration of land use, landeprasis of land evaluation. Among these
attributes, “source of land use” may be considenede important than others. It shows the
impact of ownership of the State. It has consegermn the duration of land use, rights,
restrictions and financial obligations. For exampleere are two land residential parcels with
two different sources. Parcel 1 is allocated withney, and parcel 2 is leased from the State.
Obviously, parcel 1 shall have rights of land usean individual such as transfer, mortgage,
or bequeath; whereas parcel 2 can not be trandferrbequeathed. Moreover, parcel 1 shall
be used in stable way long term; where, parcell isrused in definite duration. In addition,
“source of land use” is also the necessary infoionafor the LURC. To sum up, “source of
land use” is an important legal attribute of thedgarcel which should be presented in the
model. Besides this the attribute “basis of landleation” is the attribute related to legality of
the land price. Hence, this research proposes aclass called DC_ParcelSource to show the
legal properties related to the land parcel. DCc@8ource is also the subclass in DC_Source
(similar LA _Source in LADM). DC_Source would also ortain the
DC_AdministrativeSource and DC_SpatialSource. Fgdrshows the specialization class
DC_ParcelSource of the class DC_Source.
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+conveyor VersionedObject

baunitAsParty

1. «featureType»
Party::DC_Party 0.*
+money-provider 0..*
P 0.1 +party
«featureType» - VersionedObject
Administrative::DC_Responsibility
> VersionedObject «featureType»
+ ; ibili Administrative:
e vonsblinType «featureType» DC_RequiredRelationshipBAUnit
Administrative::DC_RRR
— - + relationship: CharacterString [0..1]
+ description: CharacterString [0..1]
+ rlD: Oid |
 featureType» L |+ share: Rational [0.1] st !
Administrative::DC_Right + shareCheck Boolean [0..1] :
+ type: DC_RightType + timeSpec: 1SO8601_Type [0..1] 1.* 1
|

0..* |—|—|
*
nr | 0. paunit | 1 0.% 0..*

VersionedObject

«featureType» «featureType»
Administrative::DC_Restriction Administrativ e::DC_BAUnit
+ partyRequired: Boolean [0..1] + name: CharacterString [0..1]
+ type: DC_RestrictionType + type: DC_BAUnitType 0"
+ ulD: Oid -
constraints
" - {sum(RRR.share)=1 per type if RRR.shareCheck}
+(ordered) no overlap .timeSpec per summed type
VersionedObject Jap RRR.timeS d
«featureType» = T
0. Administrative::DC_Mortgage +unit | 0.* 0.
+ amount: Currency [0..1] 1.% +source 0..*| +source
0.*|* interestRate: Float [0..1]
+ ranking: Integer[0..1] DC_Source 0. 6
+ type: DC_MortgageType [0..1]
- . «featureTpr . VersionedObject
Administrative::DC_AdministrativeSource
«featureType»
+ availibilityStatus: DC_AvailabilityStatusType Spatial Unit::
0.* + text: MultiMediaType [0..1] DC_SpatialUnit
+ type: DC_AdministrativeSourceType i
«codeList» «codeList» «codeList» «codeList» «codeList»
Administrativ e::DC_RightType Administrative::DC_RestrictionType Administrative:: Administrative:: Administrative::
: DC_Av ailabilityStatusType | | DC_ResponsibilityType| | DC_AdministrativeSourceType
+ Assign + blockade
+ Bequeath + Claim by the bank + archiveConverted + fire prevention + Consent
+ Contribute capital + Claim by the State + archiveDestroyed + protect forest + contract
+ Donate + construction area + archivelncomplete + protect lake + Decision
+ Exchange + dispute between individuals + protect monument + deed
+ General rights + dispute between organizations + Lease
Y - R T et
+ Lease ) + dispute betwee.n organizations and individuals «codeList «codeList iquidation
+ Ownership + land use planning o R s trativ e: + mortgage
+ Select formsof land allocation | [ + mortgage pdministative:: g inistratiy e:: + ftitle
i DC_BAUnitType DC_MortgageType]
+ Select forms of lease of land + safe.tycorrldor — yp — gageTyp
+ Sub-lease + sewitude + basicPropertyUnit + levelPayment
+ leasedUnit + linear
+ propertyRightUnif + microcredit

Figure 6. Content of Administrative package

«featureType»
Special Classes::DC_Source

acceptance: DateTime [0..1]
extArchivelD: Oid [0..1]

lifeSpanStamp: DateTime [0..1]
maintype: Cl_PresentationFormCode [0..1]
recordation: DateTime [0..1] «featureType»

sID: Oid < Spatial Unit::DC_ParcelSource
submission: DateTime [0..1]

E b+ o+ o+

+ BasisOfEvaluation: DC_BasicEvaluationType [0..3]
+ LandUseSource: DC_LandUseSourceType [0..*]

«featureType»

N 5 o . «featureType»
Administrative::DC_AdministrativeSource

Surveying and Representation::
il . DC il usType DC_SpatialSource

purchasePrice: Currer:cy [0..1]
text: MultiMediaType [0..1]
type: DC_AdministrativeSourceType

InspectionAgency: CharacterString [0..*]
measurements: OM_Observation [0..*]
procedure: SF_SurveyProcedure [0..1]
SurveyingAgency: CharacterString [1..*]
type: DC_SpatialSourceType

+ o+ o+ o+ o+

Figure 7. Structure of DC_Source
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According to the characteristics of land ownershithe Viethamese LAS, there is a clear

separation between land parcels and other propeassociated with land such as houses,
buildings, forests, and perennials. For examplind user can possess planted production
forest on land but can not own the land itself.r&present this characteristic, this research
proposes two new classes called DC_Forest and D€nilalGarden. These two classes are
the subclasses of DC_SpatialUnit. Figure 8 showselspecializations of the Spatial Unit

package.

VersionedObject

«featureType»
Spatial Unit:DC_RequiredRelationshipSpatial Unit

+ relationship: 1SO19125_Type [0..1]

+element
1.x o
VersionedObject +set VersionedObject
«featureType» 0.* 0.1 «featureType»
+set " N . " Spatial Unit::DC_Level
oa Spatial Unit:DC_SpatialUnitGroup | oo o VersionedObject .
+ hierachyLevel: Integer " «featureType» +relement + ID: Qld
+ label: CharacterString [0..1] 0. i Spatial Unit::DC_SpatialUnit 1 ) "a’,": f"a’ac[‘)ec’sg‘"gs[(o Tll
+ name: CharacterString [0..1] . registerType: ._RegisterType
+ referencePoint: GM solm‘ [[]3 1 + Address: CharacterString [0..1] +su +level | + structure: DC_StructureType [0..1]
+ suglD: Oid - + area: DC_AreaValue [0.] + type: DC_LevelContentType [0..1]
+ dimension: DC_DimensionType [0.1] |0 0.1
+ DurationLandUse: Char
+ extAddressiD; Oid [0.] BC_Source
+ label: Characterstring [0..1]
the area covered by «featureType»
forest Spatial Unit::DC_Forest + LandPrice: Curency [0..%] | cfeatureType»
"> + LandUse: DC_LandUseType [1.."] Spatial Unit::DC_ParcelSource
il fo=t -1 T ccroint GM_Point [0..1] + BasisOfEvaluation: DC_BasicEvaluationType [0..3]
+ StatuslandUse: DC_StatusLandUse [1..4] ey BC. LandUsSourceTyps (0.1
+ sulD: Oid =
+ ValueDate: DateTime [0.."]
«featureType» + ValueType: DC_ValueType [0..3]
Spatial Unit::DC_LegalSpaceUtilityNetwork ———>> + volume: DC_VolumeValue [0.*]

+ belowSurface: DC_NetworkLevelType [0..1]
+ extPhysicalNetworkiD: Oid [0..1]

+ status. DC_NetworkStatusType [0..1]

+ type: DC_NetworkType [0..1]

«featureType»
Spatial Unit::DC_LegalSpaceBuildingUnit

A

«featureType»
Spatial Unit::DC_Per

T

den + buildingUnitiD: Oid [0..1]
+ LevelBuilding: DC_LevelBuildingType [0..1]

+ type: DC_BuildingUnitType [0..1]

+ getGeometry() : GM_Geometry + Area: float[0..4]

«codeList» «codeList» «codeList» «codeList»
Spatial Unit::DC_LandUseType Spatial Unit:DC_LandUseSourceType Spatial Unit::DC_StatusLandUse Spatial Unit::
+ Aquaculture land (NTS) + Land allocation with money (DG-CTT) + Current land use e/ 2lueType
+ Belief area + Land allocation without of money (DG-KTT) + Land inventory + Auction
+ Cemetery, graveyard (NTD) + Lease land with annual payment (DT-THN) + Land use planning + Market price
+ Cultural land (DVH) + Lease land with once payment (DT-TML) + Land Use Right Certificate (LURC) + State price
+ Education (DGD) + Lease, sub-lease land use rights of enterprisesto invest infrastructure in industrial zone (SH-KCN)
+ Grassland for husbandry (COC) + Recognized land use rights from State (CNQ)
+ Industrial zone (SKK)
+ Land defense (CQP) NaodeListe
+ Land for energy construction (DNL) I codeList» «enumeration» «codeList» Spatial Unit::
+ Land for health purpose (DYT) ianaljonit:DC_Netw orkType Spatial Unit:DC_BuildingUnitType Spatial Unit:DC_Netw orkStatusType DC_BasicEvaluationType
+ Land for mineral activities (SKS) B micals S + Auction
+ Land for telecommunication construction (DBV) & electricity Attiibutes M '”l;e'u + Consultancy organizations
+ Land offices (CTS) + gas g ared L e + People’s Committee
+ Land security (CAN) Mg + individual planne:
+ Market zone (DCH) - o
+ Otherannual crop land (HNK) o — T «codeList»
+ Other perennial crop plant (LNK) «codeList» Spatial Unit::DC_DimensionType
e el um 1 :E‘nencsl'"m“"'ca“on Spatial Unit:DC_RegisterType Spatial Unit::DC_Netw orkLev el Type P! - P
+ Perennial fruit trees (LNQ) P tor o : s + 0D
+ Perennial industrial plant (LNC) P ow @
+ Production and business zone (SKC) il a00e land regisiration P e + 2D
+ Production forest (RSX) . «codeList» + gunsructlun registration ) + 3D
+ Protective forest (RPH) patial Unit::DC_Lev elContentType + first land 1 + liminal
+ Religion area (TON) TG ¥ :1"’:'5:‘
+ Rural residential land (ONT) + customary 9 ] latatyp
+ Salt production land (LMU) P mal Spatial Unit:DC_AreaValue «codeList>
+ Social senvices purpose (DXH) - Spatial Unit::DC_VolumeType
+ Specialized water surfaces (MNC) M ok «codeList» «codeList» MliRasize: Area e "
+ Specially used forest (RDD) M ey Right Spatial Unit:: Spatial Unit:: + type: DC_AreaType W Cacg;"i‘e?\‘;olu'"e
+ Sport OTT) I rabiiity DC_StructureType DC_Lev Type : Szlf‘c‘a“\/c:m;:me
+ Unused land (CSD) W restiiction e Bee 1 «codeList» P vedvolume
+ Urban residential land (ODT) - —- P vel 2 ISpatial Unit::DC_AreaType|
+ Vestiges, sight seeing (DDT) o el 2
«datatype» M oical L o + calculatedArea
Spatial Unit:DC_VolumeValue + nonOfficalArea
+ ine + Special level B ChicialArea
+ type: DC_VolumeType + surveyedArea
+ volumeSize: Volume

Figure 8. Content of Spatial Unit package

5.4. Surveying and Representation Subpackage

The surveying and representation subpackage shosvsldta related to technical features
about land wuse. This subpackage includes DC_PoibC_ BoundaryFaceString,
DC_BoundaryFace, and DC_SpatialSource (Figure @).®bint is the basis class to develop
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boundary string or boundary face. Its attributes mostly inherited from LA Point in
LADM. However, there is a new attribute as Poinelgto show the level of point according
to the accuracy) and the specific value of cootdman X, Y, Z axis.

«codeList»
VersionedObject Surveying é"d
Representation::
«featureType» DC_MonumentationType
Surveying and Representation::DC_BoundaryFaceString
- + beacon
+ bfsiD: Oid [0..1] + cornerstone
0.*[ + /geometry: GM_MultiCurve [0..1] + marker
+ locationByText: CharacterString [0..1] + nail
+ notMarked
N constraints
0.. {either derived geometry (2..* points) or locationByText (O points))l «codeList»
0,2.* N
{ordered} Surveying aﬁd
Representation::
Versionedobject DC_SpatialSourceType
«featureType» & fgj;lgzkemh
i o f + urvey
Surveying and Representation::DC_Point VersionedObject P o
+ estimatedAccuracy: Length «featureType» + relativeMeasurement
+ monumentation: DC_MonumentationType [0..1] Surveying and Representation:: + Satellitelmage
+ originalLocation: GM_Point DC_BoundaryFace + topoMap
+ pID: Oid =
+ PointLevel: DC_PointLevel [0..1] + bfID: Oid codeList
+ pointType: DC_PointType + /geometry: GM_Surface S e »d
+ transAndResult: DC _Transformation [0..*] N N Rurveymtg ?n .
+ X_coordinate: double 0.. 0.. ;gresgnt?rlon..
+ Y_coordinate: double —Pointtype
+ Z_value: double + control 1D
0,3.* + control 2D
+ GetTransResult() : GM_Point {ordered} + control 3D
+ k
+sourcePoint | 1.* s veor
+ noSource
+ source
0..1| +source +source | 1.+
+source N
DC_Source «codeList»
- 0.1 Surveying and

«featureType» Representation::
Surveying and Representation:: DC_PointLevel

DC_SpatialSource

«datatype»
Surveying and Representation::

Cadastral point 1 (KV1)

+
+ InspectionAgency: CharacterString [0..*] N + Cadastral poi
> point 2 (KV2)
+ measurements. OM_Observation [0..*] sl ansformation + Level 0 (GPS)
+ procedyre' SF?SurveyF’rocedur‘e [0..1] + transformation: CC_Operation + Level 1
+ SurveyingAgency: CharacterString [1..%] + transformedLocation: GM_Point + Level 2
+ type: DC_SpatialSourceType + Level 3
+ Level 4

Figure 9. Content of Surveying and Representatidip&ckage

6. CONCLUSION

LADM provides the general conceptual schemas fad ladministration in turn to lay a
foundation for the establishment of a land dateastfucture. There are several countries that
apply LADM to establish a country profile for théand administration system. Hence, this
research is considered as the initial researcintbdut the conformity between LADM and
Vietnamese LAS. A comparison of Viethamese LAS withDM classes indicated that
LADM can be used as the reference model for theldgwment of the Viethamese LAS. The
basic similarities are the conformity of the gotdsforward the modern land administration
system and to link other (authentic) systems as agebther countries; and the similarity of
the main relationship between land users and lanckts via RRRs.

Because each country has specific characterisficéssoland administration system, the
country profile should show these. In Vietnam, |é&etbngs to all people with the State as the
representative owner. It means that land parcefs ardy be used; however, properties
associated with land can be owned. Therefore, iktn®m profile should express the role of
the State as owner and the relative separationdaetwand and assets associated with land
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such as houses, buildings, forest and perennidegaOne of the tools to show the ownership
of the State is that the State can grant land igégsrto land users via different forms, like
allocation of land, lease of land, and recognitddtand use rights for persons currently using
the land in a stable way for a long term. Thisasstdered to be the source of the land parcel.
This source is very important to define the righissponsibilities, restrictions, financial
obligations, duration of the land use, and LURQ@asxe. In LADM, there is the LA_Source
class which is to show the legal document relaedadministration, party and spatial
representation. However, there is no class to pteke source of land parcels or spatial units
in an explicit way. Hence, in the Vietnam profiteis research proposes the new class called
DC_ParcelSource which is a subclass of DC_Sourtes €lass contains not only the
attributes related to source of land use of pardmis also those related to legality of each
parcel as basis of land evaluation. Moreover, &s@nt the properties associated with land
more complete; this research also adds two newsedasvhich are DC_Forest and DC_
PerennialGarden. They are subclasses of DC_SpaitalU

In conclusion, the adoption of LADM in Vietham iogsible. In the further steps, land
managers in Vietham should conduct some projectisnfilement and validate LADM in
Vietnam.

ACKNOWLEDGMENTS

The research which this paper is based on has imeele possible by a grant from the
Netherlands’ Government via the EVD Vietnam Fagilgupporting the establishment of the
Joint Education Program in the field of land admstirgition between the University of Twente
(Faculty ITC) and the VNU University of Science ¢kttly of Geography).

The first author’s attendance at the Conferencgupgported by the National Foundation for
Science and Technology Development (NAFOSTED),N4st.

REFERENCES

1. Hespanha, J., Van Bennekom, J., Van Oosteromni.L.eammen, C., 2008, The Model
Driven Architecture Approach Applied to the Landnidistration Domain Model version
1.1 — with Focus on Constraints Specified in thge€bConstraint Language, In FIG
Working Week 2008, Stockholm, Sweden 14 — 19 JOO& 219pp.

2. ISO TC 211, 2011, ISO/DIS 19152, Draft Internatloistiandard (DIS), Geographic
Information — Land Administration Domain Model (LAD, ISO/TC 211 SN, 2011-01-20,
110pp.

3. Kaufmann, J., and Steudler, D., 1998, Cadastra#t 20A vision for a future cadastral
system, Switzerland, Working Group 1, CommisioRkIG, 44pp.

4. Lemmen, C., Van Oosterom, P., Uitermark, H., Thammp®Rod, and Hespanha, J., 2009,
Transforming the Land Administration Domain Modeita an ISO Standard (ISO
19152), In FIG Working Week 2009, Eilat, Israek 8 May 2009, 24pp.

5. Ministry of Natural Resources and Environment, 200ifcular 09/2007/TT-BTNMT to

TS09L - Land Administration and Sustainable Deveiept, 5545 15/16
Le Phuong Thuy, Jaap Zevenbergen, Christiaan Lembemy Uitermark, and Tran Quoc Binh
Investigating the conformity between the LADM ahe Vietnamese Land Administration System

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



guide the formulation, revision and managementdbstral records, Hanoi, Vietnam.

6. Ministry of Natural Resources and Environment, 2@ifcular 17/2010/TT-BTNMT about
Technical regulations on cadastral data standeiai®i, Vietnam.

7. The national assembly of socialist republic of Waeh, 2003, Land Law 2003, Publisher

of national politics, Hanoi, Vietnam.
8. The government of socialist republic of Vietham020Decree 88/2009MCP about

the certificate of land use rights, ownership afi$®es and other properties associated with

land, Hanoi, Vietnam.
CONTACTS

MSc. Le Phuong Thuy

Faculty of Geography, VNU University of Science

334 Nguyen Trai St., Thanh Xuan Dist., Hanoi VIEAW

Tel. +84 989 398 596 E-maléthuy090385@gmail.com
Web site: www.geogvnu.edu.vn

Prof. Dr. Jaap Zevenbergen

University of Twente, Faculty of Geo-Informationi&wce and Earth Observation (ITC)
P.O. Box 6

7500 AA Enschede THE NETHERLANDS

Tel. +31 53 4874 351 E-madevenbergen@itc.nl

Web site: www.itc.nl

Assistant Professor Christiaan Lemmen

University of Twente, Faculty of Geo-Informationi&wce and Earth Observation (ITC)
P.O. Box 6

7500 AA Enschede THE NETHERLANDS

Tel. +31 53 4874 523 E-malemmen@itc.nl

Web site: www.itc.nl

Dr. Harry Uitermark

University of Twente, Faculty of Geo-Informationi&wce and Earth Observation (ITC)
P.O. Box 6

7500 AA Enschede THE NETHERLANDS

E-mail: harry.uitermark@planet.nl

Web site: www.itc.nl

Assoc. Prof. Dr. Tran Quoc Binh

Faculty of Geography, VNU University of Science

334 Nguyen Trai St., Thanh Xuan Dist., Hanoi VIEAW

Tel. +84 912 856 926 E-mail: binh.geomatics@gmail.com
Web site: www.geogvnu.edu.vn

TS09L - Land Administration and Sustainable Deveiept, 5545 16/16
Le Phuong Thuy, Jaap Zevenbergen, Christiaan Lemhimy Uitermark, and Tran Quoc Binh
Investigating the conformity between the LADM ahe Vietnamese Land Administration System

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



