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INTRODUCTION

» So far, similarities and differences between
the existing Croatian land administration
system and LADM have been investigated.

» QObjective of this paper is to determine
compatibility between Land Administration
Domain Model and Croatian Land
Administration System.
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INTRODUCTION

» Compatibility is determined with

following questions:
» What are users’ requirements for the Croatian land
administration system?

» Which LADM classes can be applied directly to the Croatian
land administration system?

» Which LADM classes have to be modified to be suitable for
the Croatian land administration system?

» How to design a land information system for the Croatian
land administration system complying with LADM?
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LAND ADMINISTRATION
IN CROATIA

» Dual system of real property registration

» Cadastre (20 regional cadstral offices with their 92 branches,
and the Municipal Office for Cadastre and Geodetic Works of
the City of Zagreb)

» Land book (109 land book offices of 65 municipal courts)
» Superficies solo cedit principle

» Real property is a land surface parcel to include everything
relatively permanently associated with this parcel on or below
the land surface (primarily buildings, houses, etc.).
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Current situation of Land Administration in Croatia

» In addition to regular activities and numerous bilateral projects
the most important part of land administration reform is Real
Property Registration and Cadastre Project. Main objective of
this project is to build an efficient land administration system in
order to develop an efficient real estate market. Final Report of
the Project provides information on compliance two state
registers for the period 2003-2010:

completely harmonized data on the 5% of the state

5.56% harmonized cadastral parcels in the state

2.63% cadastral municipalities harmonized data

3.67% harmonized cadastral parcels by the geodetic elaborate

in progress is the public presentation of cadastral surveys and
land restoration book for 2 % cadastral municipalities

» in progress is the cadastral survey for 4.36% of cadastral
municipalities.
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Cadastral parcel information

No. Name Description
1 Cadastral Uniquely identified for each cadastral parcel. It consists of an identification number of the
parcel identifier | cadastral municipality or cadastral region at sea and the parcel number. Sometimes cadastral
parcel number in the cadastre may be different than the cadastral parcel in the land book (old
and new cadastral survey for one cadastral municipality, when new cadastral survey is not
recorded in land book).

2 Area In last 6 years there are no differences between cadastral parcel area on the map, on the field
and in the document for new made parcels, because of good legislation (article 74. of Law on
state survey and the real property cadastre). But older data may have those differences
because of respecting registered areas, measured and calculated by old geodetic instruments
and methods.

3 Duration of Property - permanently, to the legal transactions or inheritance.
land use Usufruct - a period of time.
Lease - a period of time.
4 Land use type | Data on land use type is required by law and implemented in the current information system.
5 Legality of the | Cadastre is one of key institution in the process of controlling legality of the buildings which
building are built on the cadastral parcels.
6 Land prices Not directly in the system of land administration (cadastre and land book). Jurisdiction of the
Ministry of Finance.
7 Land Data regarding to land restrictions are provided for cadastral parcels in some cases such as
restrictions cannot sell a house (for ten years period) rebuilt with the program for renovated houses that

were destroyed in the war.
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Person information

» Land managers’

» Organizations
» Authorized companies

» Land users’

» Natural persons
» Legal persons
» Groups

No. Type Information
1 Natural person Name, permanent address, unique person identifier of Ministry of Finance
2 Legal person Name, permanent address, unique person identifier of Ministry of Finance
3 Group Name of ex. “Land community”, permanent address
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Buildings and other structures

» Buildings and other structures
are registered in the cadastre %
with the following attributes: TR
area, intended building use,
building name, and house
number.

» Land book adopt cadastral data
and register listed two-
dimensional data about real
property parts. Real property
may be further divided into
common and particular parts .
and registered in the land book
based on the report on partition
of real property.

4363

Lepej Ivica Zagreb, Cmrok 2

Miga Zeljko, Veliko Trojstvo
Vinogradarska 192 mffﬂ
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Public utility networks

» Utility cadastre contains data
about type, purpose, basic
technical features, and the
location of built utility lines, and
it lists the names and
addresses of their managers.
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Surveying, gravimetric and map
information

» From 2004, the Croatian Terrestrial Reference System
(HTRS96) was defined as a new positional system — Croatian
realization of ETRS89 (European Terrestrial Reference
System 1989).

» The new vertical system of the Republic of Croatia — HVRS71
(Croatian Vertical Reference System 1971) is determined by
the geoid datum defined by the mean sea level for the epoch
1971.5 on five tide gauges equally distributed along the
Adriatic coast (Dubrovnik, Split, Bakar, Rovinj and Kopar).

» The materialization of gravimetric reference system is made
up of fundamental gravimetric network consisting of 6 absolute
gravimetric points and 36 points of the first order gravimetric
network, and this reference system was named as the
Croatian Gravimetric Reference System 2003
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Surveying, gravimetric and map
information

» The Decree on establishing new official geodetic datum and
map projections for the Republic of Croatia stipulates that the
transverse aspect of Mercator's (Gauss-Krueger) projection
with the mean meridian 16° and 30’ and with linear scale of
0.9999 is determined to be the official map projection of the
Republic of Croatia for the field of cadastre and detailed state
topography.

» The Lambert conformal conical projection with defined
standard parallels 43° 05' and 45° 55' is determined as official
map projection for the needs of general state cartography.
Both projections are based on the GRS80 ellipsoid as the

mathematical model, i.e. the HTRS96 reference system.
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Cadastral maps

» Croatia has:

» 3346 cadastral municipalities,
» 55867 cadastral maps,

» 14.428.790 cadastral parcels.
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All cadastral maps
are vectorized and
stored in the Digital
Cadastral Map
Central Database

Establishment of digital cadastre map
Graphical (76 %): 1818 - 1928
Numeric (polar, orthogonal) (3%): 1930 - 2000

Land consolidation (9 %):
1931 - 1990

Photogrammetric (4 %): 1956 - 2000

New cadastral survey (harmonized data) (8%): 2000 - ...
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not maintained 13%

ArcGIS 2%

AutoCad 53%0

I:l KatGis 1 cadastral municipality
I:I MicroStation 2% (VaraZdin county)

Vektoria 26%0

[ s 5o

Source: www.dgu.hr 20.10.2013. Conference DGU & HKOIG

24-25 September 2013, Kuala Lumpur, Malaysia
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LAND ADMINISTRATION DOMAIN
MODEL (LADM)

>

>

_ADM can be extended and adapted to
ocal situations; in this way all People to
_and relationships may be represented.
This can be supportive in the development
of software applications built on database
technology.

LADM describes the data contents of land
administration in general. Implementation
of the LADM can be performed in a flexible
way; the standard can be extended and
adapted to local situations.
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COUNTRY PROFILE CROATIA

» First version of Croatian country LADM profile was developed 2012.
It is based on LADM and adds some new classes, attributes and
types to the code list (to differentiate LADM in Croatia from other

models, their names are given with HR__ as prefix).

» The land administration institutions in Croatia decided not to get
merged into one institution but opted for a unique Croatian solution of
linking the institutions at the level of data and business processes to
be maintained according to respective jurisdictions. This solution is
Joint Information System (JIS) of the Land book and Cadastre

» The JIS technical solution enables IT communication with the basic
State registers: databases comprising the data on OIB (Personal
|[dentification Number), spatial data register, State Geodetic
Administration (SGA) Geoportal, SGA digital archives and will be
linked to the One Stop Shop system.
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Joint Information System

» Implementation of the JIS will have

VY YV VY VVYVVYY

>

following benefits:

integrated cadastre and land book data - a unique land database
integrated graphical and alphanumeric data

single centralized application for all cadastral and land book offices
inimitable data maintenance

avoiding the generation of copies of data due to different applications at
cadastral and land book offices

integration with the Geoportal and the ability to view digital ortho-photo
data

integration with the Register of Spatial Data

JIS is process-oriented application, accelerating business processes
and increasing internal transparency

the ability to review and edit graphical data

digital signing of electronically generated documents as the basis for the
electronic exchange and centralized printing

integration with the VAT (value added tax) system.
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Party package

» The main class of the party package is class LA Party with its
specialization LA_GroupParty.

» A party is a person or organization that plays a role in rights
transaction. An organization can be a company, a municipality,
the state or church community (in Croatia - usually legal
persons). A “group party” is any number parties, forming
together a distinct entity (in Croatia - usually ex. “land

communities”).

» Classes LA Party with its specialization LA _GroupParty can
be applied directly to the Croatian Land Administration
System. The types in the code lists have been changed and
added to suit to the Croatian LAS.

International FIG workshop on the Land Administration Domain Model . DGU WWW.ng.hr
24-25 September 2013, Kuala Lumpur, Malaysia F G -



VerzionedObject

afestureTypes bauntasPary
Party::HR_Party
{l,,r
+ extPID: O [0..1]
+ name: CharacterString [0..1]
+ plb: O VerzianedObject
+ role: LA _ParyRokeType [0.%] |+pany HT
+ fype: LA_ParyType «festureTypes
0.1 0.*| Administrative:HR_RRR P arty
VerziznedObject +paries | 2.0 Hm | 1.0
olestieTpes | _—
Party:HR_PartyMember | - . paC age
+ share; Rationsl [0.1] 1 VersionedObject
Versioned Olject
] efeaturaTypes
dfestureTypes *osunt | pgministrative:HR_BAUnit
Party::HR_GroupParty
n"r
+ grouplD: Ow
+ type: HR_GroupParyType 0s
; VerzionedObject
constraints
fsumiLA_ParyMember.share}=1 per group} afestureTypes E
Spatial Unit:HR_SpafialUnit
. acodelists
acodelists acodelists SpatialUnit:HR_PartyRoleType
SpatialUnit:HR_PartyType SpatialUnit:HR_GroupPartyType
+ bank
+ natursiPerson + landCommunities + licensadSurveyor
+ legalPerzon + family + famer
+ bauni + gssocition + notary
+ group + baunitGroup + court
+ citizen
+ leszor
+ lazzes
International FIG workshop on the Land Administration Domain Model . DGU WWW dgu hr

24-25 September 2013, Kuala Lumpur, Malaysia F G



Administrative package

» The attributes and relationships in the
administrative package of Country profile
Croatia are similar to LADM and all classes of
Administrative package can be applied
directly to the Croatian Land Administration
System.

» The types in the code lists have been
changed and added to suit to the Croatian
LAS

International FIG workshop on the Land Administration Domain Model . DGU WWW.ng.hI’
24-25 September 2013, Kuala Lumpur, Malaysia F G -



+conveyar

baunitAsParty

{share must be specified, unless this is meaningless f
the specific type {indicated by shareChed—=false; in
this case constraint ‘sum (RRR share) = 1 per type” can

Administrative HR_RRR

VersionedObject
«featureTypes
Administrative:
HR_Require dRelations hipBAUnit

tionship: CharacterSting [0..1]

+ timeSpec

+ shame: Rational [0
+ shareCheck: Boaolean [0..1]
ISO8501_Type [0.1]

CharacterStrng [0..1]

1]

+baunit

winvariznts [,
finstances of LA_Right and L& _Responiskility have slways
- -4 one {= 1) party. Sometimes there can be 0 or 1 party; e.g. no
H {= 0) party for object restriction and 1 party for right restriction
.- {indicated by partyRequired boclean attributel} ek ica
Versioned Object
afesturaTypes 0.1
1.2 Party:HR_Party s net be applisdi}
= +pary 4 H
0.* | #money-provider 777777 H .
cinvariants
{Party can only have 0 T | O ) H
RRR in case the party -- L = 5 4
has specificrole} VerzicnedObject '
afesturaTypes

Administrative :HR_BAURit

VerzionedObject

wfeatureTypes

Administrative :HR_Responsibility

afeatureTypes

type: HR_ResponsibiityTypse

sfeaturaTypes

Administrative :HR_Right

+ type: HR_RighiType

FiY

sfeaturaTypes

Administrative::HR_Restriction

'equired: Boolean [0..1]
R_RestrictionType

+{ordered)

= + mname: CharmacterStrng [0..1]
+or | 0 + type: HR_BAUndTyps
+ ulD: Oid o.=
constraints
{sum(RRR share)=1 per type ¥ RRR shameCheck]
{no overlap RRR.timaeSpec per summed type}
+unit o~ .-
1. *source 0.7 | +source
LA Source
afestureTypes o.”
Administrative :HR_Administrative Source VersionedObject
+ availibiityStatus: HR_AveisbityStatusTyps «featureTypes
+ text MultiMediaT 1] Spatial Unit::
+ type: HR_AdministratveSourceType HR_ SpatialUnit

=

Verzioned Cbject

«featureTypexs
Administrative :HR_Mortgage

+ amount: Cumency

0.

+ interestRate: Flost [0..1]
[0-.1]

+ ranking: Integ ..

o..

+ type: HR_MortgageType [0..1]

wcodelists

Administrative HR_RightType

wcodelists
Administrative:

ownership
l2ase
usufruct

HR_RestrictionType

Indministrative:HR_ResponsibilityType|

wcodelists

+ morigage
+ personalSenitude

+ properySenitude
+ constructionRight
+ concession

monumentMaintenance
weterwayhsintenance
snowRamovsl

icicke Remova)

acodealists

Administrative :HR_BAUnitType

woodalists

basicPropertyUnit
leasedlinit
proparyRightUnit

Administrative::

HR_Availability Status Type

+ archiveConverted

International FIG workshop on the Land Administration Domain Model
24-25 September 2013, Kuala Lumpur, Malaysia

+ archiveDestroyad
archivelncomplets
+ archivelnknown

wcodelists
Administrative "HR_Mortgage Type

+ evalPaymeant
+ Enaar
+  microcredit

acodelists
Administrative::
HR_Administrative SourceType

+ contract

+ lzsze

+ Bquidation

+ maortgage

+ fitle

+ decisionOninhertance

Fllc

dministrative
ackage

B oGu  www.dgu.hr
‘_\. :



Spatial unit package

» The spatial unit package presents the
attributes of the land parcels, buildings and
other properties associated with land

» Some attributes related to the cadastral
parcel should be added: area, duration of land
use, land use type, legality of the building.

» [Two new classes called
HR OldCadastralSurvey and
HR_ LegalityOfTheBuilding
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HR LegalityOfTheBuilding

Iri=srms .

source: http://www.jutarnji.hr/na-jesen-ce-se-rusiti-bespravna-gradnja--i-to-najvise-na-obali/1045411/
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HR OldCadastralSurvey

\/ new cadastral survey (not

recorded in the land book)

old cadastral survey
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m shaunit Verzioned Object
afestureTypes
Topelogy relationship 15019125 1 Administrative:HR_BAUnit

_Type as defined 150 18125
0.*

S | Spatial unit

VerziznedObject 0.® 0. 5

«featureTypes i ) n a c ka e
Spatial Unit:HR_RequiredRelationshipSpatialUnit Verzonedtlgs p
= . 0. afestureTypes
+ relstionship: 15019125_Type [0..1] Spatial Unit:HR_SpatialUnit
+  axtlddress|D O6d [0.7] - -
+ ares: HR_AresValue [0.7] VerzionedObject
+ dimension: HR_DimensionType [0..1] afeaturaTypes
* lsbel: CharacterStrng [0..1] Spatial Unit:HR_Level
+ referencePoint: GM_Paint [0..1] sz +Haval
+element + =ull: Oid + lD: Od
1. + surfaceRelation: HR_SurfaceRelationType [0.1] |0.* 0.1(+ name: CharacterSting [D..1]
VerzionedObject + volume: HR_VolumeValue [0..%] + registerType: HR_RegisterType
+ structure: HR_StructureType [0..1]
. .?cfestureT\,rpfan . + areaClosed(): Boglean + type: HR_LewelConteniType [D..1]
2ot | Spatial Unit:HR_SpatialUnitGroup | ..o spatt |+ volumeClosed() : Boolesn
01 ], hierachyLevet Integer + computeArea() : Aresa
e 0.* 1.* )+ computeVolume() : Volume
+ lgbel: CharacterStrng [0..1] P
+ name: CharscterString [0.1] + crestedreal) | GNM_MultiSurface
P _P ;'_'“H g t 0.1 + createVolume() : GM_MultiSolid afeatureTypes
2 -lE—)“‘f j”- GM_PomH[ ] Spatial Unit:HR_LegalityOfTheEuilding
+ suglD: O
+  extAddress_[D: O [0..1]
+ constructionDocument: HR_ConstructionDocumet [0..%]
afestureTypes
Spatial Unit:HR_LegalSpaceUitilityNetwork , «festureTypes
sfeaturaTypes Spatial Unit:HR_Legal SpaceBuildingUnit
+ extPhysicalNetworkiD: Oid [0..1] Spatial Unit::HR_OldCadastral Survey

+ buildingUnitlD: Oid [0..1]

# landBookParcal ID: Oid [0.1] + type: HR_BuildingUnifType [0..1]
+ landBookdres: HR_AresValue [0.7]
+ identification [0..7]

+ status: HR_UHilityMetworkStatusType [0..1]
+ type: HR_UtiityNetworkType [0..1]

+ getGeometry() : GM_Geometry
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acodeLists
SpatialUnit::HR_UtilityNetwork Type

telecommunicstion
water
sewarageSysiam

acodelists
SpatialUnit:HR_StructureType

wcodelists

SpafialUnit:HR_VolumeType

point

palygan

text

topaologica
unstructruredLine
shetch

calculstedVolume

wdataTypes
SpatialUnit:HR_AreaValue

surveyedValume
surveyedAres

+ amresSize Ares
+ type: HR_AraType

wenumerations
SpafialUnit::HR_BuildinglUnitfType

acodelizts
SpatialUnit-HR_UtilityNetwork Status Type

acodelizts
SpatialUnit:HR_AreaType

AICUIT S

shared
ndividus

calculstedAras

acodelizts
SpatialUnit::HR_ConstructionDocument

nllze officialdres
outOflize sureyadAres
planned
acodelists
acodel sty SpatialUnit-HR_LevelContentType
SpatialUnit-HR_RegisterType

+ building
urzan +  customary
rurs + informa
publicipaca £ mived
forest + network

+ primaryRight

+ responsibiity

+ restriction

olderThan15thFebrary1958
buikdingPemitsAndBuikding Inspection Cartif
occupancyPemit

DecizionOn TheConstructionStatus

cate

acodelists
SpatialUnit:HR_DimensionType

oo
10
20
an
rming

Spatial unit

package

(code lists)
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Conformance testing

» The abstract test suite is in conformance with ISO 19105.
The test suite in Annex A of the LADM specifies the
requirements that the implementation under test has to
meet in order to be conformant to this International
Standard. For each test the metadata conformity element
takes one of the following values:

» Conformant (conformant). The resource is fully
conformant with the cited specification

» Not Conformant (notConformant). The resource does not
conform to the cited specification

» Not evaluated (notEvaluated). Conformance has not
been evaluated.
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CONCLUSION

» |In conclusion, the adoption of LADM in the Republic of
Croatia is possible.

» Most of LADM classes can apply directly to Croatian
Land Administration System (LAS).

» The types in some code lists have been changed and
added to suit to the Croatian LAS.

» This research proposes two new classes called
HR OldCadastralSurvey and HR LegalityOfTheBuilding
which are solving specifics of the Croatian LAS.
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