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SUMMARY

The National Centre for Statistics & Information (NCSI) is the leading body responsible for the
Oman National Spatial Data Infrastructure (ONSDI). In theeabe of a national cadaster system

for land management, research was undertaken to develop a 2D cadastral parcels model for Oman
which is compliant with spatial data infrastructures (SDIs) and in line with the International
Standard 1ISO 19152 Land Admitrigtion Domain Model (LADM).

INSPIRE and FGDC standard practices together with the existing cadaster dataset at the Ministry of
Housing were used to develop the new model which may be used for both SDI and by local
authorities for land management.
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1. INTRODUCTION

In April 2015, the Omangovernment appointed tHeational Centre for Statistics &formation
(NCSI) as the leading body responsible for @mman NationaBpatial Data Infrastructur@©NSDI)

(NCSI 2015. A Technical Committee was foed from different organizations to prepaaedata
content standard frameworkhe ONSDI regards Cadadti@arcels as a core theme, central to its
mission. The Ministry of Housing, are responsible for cadastre maps, land distribution and land
registration in OmanThe country does not have a cadaslystem, but it does have a system of
compulsory land registration.

The research aims to provide Oman with a 2D cadastral parcels model that is fully compliant with
international standards and will serve local authorities well in thaitfagement of lane&sources

1.1 2DCadastral ParcelsModel

The development cd 2D cadastral parcels data modeksgsentiain orderto producea very high
accuracylargescale vectodatabasésurveyed at 1:2,500 urban areas antt5000in rural areas
This seamlesslatabasgbase map)will be employedto create coherent mapping #mat local
authorities can use it for land managemdihie same datasets can be utilizedhs/SDI authority
to generate SDifframework data theme#a cadastral parcedatasefor SDI andaland management
systemcanbe create easily becauseheir featureobjects(points, lines and polygonsyere would
have beemaken into considerationvhile producinghe base map

Cadastral datetsencompass a wide range of spatial data entities that are fundamental to many GIS
applications. Cadastral data is normally considered a key element of base maps and serves as
essentialreference data in this conteXGDC 2012) Both FGDC and INSPIRE havein their
reference dcumens and gidelines consideredcadastral spatial informatioms reference dafar

SDl atanational level.

1.2 Land Administration Domain Model

The Land Administration Domain Model (LADM) was published on 1st December 2012 as an
international standard (IS) by the International Organization for Standardization as 1ISO 19152 (ISO
2012). LADM is a descriptive conceptual mosélich focuses not only othe description of rights

to land, but also on the representation of restrictions and responsibilities (RRR) affecting land and
the spatial representati éanslli,2z0i9. t heir associ at

The Land Administration Domain Model (LADM)aBn t o support o6éan exten
and effective cadastr al system devel opfE€nt b
INSPIRE, 2014 In addition, it allows6 i n v gdrtiess doth within one country and between
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di fferent countries, to communicate baE®&d on
INSPIRE 2014).

The core LADMconsists ofour basicclasses (see Figure 1):

1. ClassLA Party. Instances of this classeapartiesThe def i nition of 0&6pe
party may be a natural person (owner), or a group of natural persons, enata@i person
(Lemmen, Van Oosterom, Eisenhut & Uitermark 20(@e Figure 2).

2. Class LA_RRR. Instances of subclasses of LRRR are rights, restrictions or
responsibilities.

3. ClassLA BAUnit. Instances of this class are basic administrative (Bi#sic Property
Unit). A AiBasi c P rBPP)esrddfiyed hyWdN/BCE, 1996asiithe extent of land
that is one unit of ownershipt may consist of one or more adjacent or geographically
separate parcels. A farm, for example, may have a number of fields that are in different
locations but together they constitute one BPU. Likewise, a lroagenave a garage on a
separate piece of tal (Lemmen, Van Oosterom, Eisenhut & Uitermark 2010

4. ClassLA_SpatialUnit. Instances of this class are spatial units (parcels and the legal space
of the building and utility networks).

LA_Party

LA_RRR

LA_BAUnit

LA_SpatialUnit

Figure 1The LADM four basic classes
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Figure 2Content of Party Package and association to other basic classes
2. METHODOLOGY

To accomplishthe research objectivesstudy ofstandardgractices related to the developmenaof

cadastral data modelascarriedout The following two cadastralocuments were utilized in the

development of a new 2D cadastral parcels model fora8® local authorities in Oman:

1. Infrastructure for Spatial Information in Europe (INSP)RB2.8.1.6 Data Specification on
Cadastral ParcelsTechnical Guidelines

2. Fedeal Geographic Data Committee (FGDC), FGISTD-014.1:2008 Geographic
Information Framework Data Content Standarelart 1: cadastral documents.

The focus of the study was on the framework data content and technical specifications

An examination of the existing situatioegardingthe cadastral and land registration in Omas
conductedo determine dase mps and databases used for cadastral mapping and land registration
Emphasiswas placed in this context on theontent of thedatbase tablesTo ascertainthe
prevailing situation interviews were held with Ministry of Housing officials in the General
Directorate of Town Planning and Survey (GDTP&),well as thé&eneral Directorate of Lands
(GDL) and Land Registry Secretar{@RS).

2.1 Standard Practice of 2D Cadastral ParcelsModel

2.1.1 INSPIRE Cadastral Parcel

In 2014, INSPIRE issued thBata Specification on Cadastral ParcelsTechnical Guidelines
document whichdescribe the main geographic feature types bk tcadastral parcel dataset.
INSPIRE includegour feature typ classesCadastralParcéhreas defined by cadastral registers or



equivalent)Cadastraft oni ng (i nter mediary areas (such as
in order to divide natical territory into cadastral parcels.), CadastralBoundary (absolute positional
accuracy information for the cadastral boundary) and BasicPropertyUnit (basic units of ownership
that are recorded in the land books, land registers or equivalentiN&RIRE 2014). Figure 3

shows the Application Schema of the cadastral pavitklfour feature type classes.

The LADM -based version of INSPIRE cadastral parcels, shibatthe INSPIRE development fits
within the LADM and that there are no inconsistencieshtINSPIRE contextfour classes are
relevant to LADM(EC INSPIRE, 2014):

- LA _Parcel asabassfor CadastralParcel,

- LA_LAUnit asabasis for BasicPropertyUnit,

- LA_FaceString aa basis for CadastralBoundary,

- LA_SpatialUnitSet as basis for CadastralZoning
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Figure 3Cadastral Parcel UML class diagram

2.1.2 FGDCi Cadastral

In 2008, the FGD@ublishedthe Geographic Information Framework Data Content StaridBatdt
1: Cadastradocument whichdentified the Parcel as th@rimary class for th&€adastral parThe
five Cadastratlasses are, Parc€lass (the main clagbat convey cadastral informationOwner
TypeClass (is a code list of valid values that classify the owner tzetelSourceClass (groups
elements regarding each parcel atsdsource information), Parc@eometryClass (represents a
choice between a centroid or polygon representation of the parugPParcelCollection Class



(introduced for conformance witlthe other geographic information framework data content
standardparts in SDI)(FGDC 2008) Figure 4shows theApplication Schema of thitve cadastral

classes.
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Figure 4Cadastral UML model

2.2 Cadastral System in Oman

Omandoes not have a cadastre systbent it does have a system of compulsory land registration.
The General Directorate of Town Planning and Sun@pRTP9, General Directorate of Lands
(GDL) and Land Registry Secretariat (LRS), under the Ministry of Housing, are responsible for the
cadastre maps, land disution and land registratiofMinistry of Legal Affairs 2015.

Theland registratioin Oman use$ixed boundary systemyheretheprecise line of the boundary is

determined by land surveys, which are, in turn, expressed-bydomatesQ 6 Br i e n
201).According

to Art

c |

e 14 of t he

Royal

and
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Decr €

provisions of this System shall be based on accurate geometrical surveying works on which the



identification of the landed unit, its location, its geometrical shagendnatever it includes shall be
performed accordinglyo.

An Oracle database (napatial) used by th&RS and GDL is available. TheLRS database
contains 24 main attributes (Table The survey departmenf€adasteruse a Spatial SQL Server
database to produce tlide site plan & printedfkrookied) for the planned areg®ress 1997 The

GDL (Cadasterdatabase contains four main tables of attributes used to store data related to site
plars (see Tabls 41 5). Figure6 shows thditle/site planand the related SQL server database table
attributes.

The two databases work separately. They are linked in such a way (partially integrated) that the
Survey Department can gain the auxiliary information that is regjdoassue the title site plan
document for the land parcel. At the same time, it enables the LRS and Land Department to obtain
the plot number (Parcel Id) and the national cadastral serial reference number.

The survey departmeriCadastreluses digital largscale maps (Arc/Info and AutoCAD formats
1:5000 tiles) produced by thdational Survey AuthorityNSA) between 1992 and 1996 for urban
areas as base mapréss 199 Hard copy mapgmylar drawings) produced in 198&restill used

as kgal references faralidationafter field work to avoid overlaps within property boundaries (land
parcels) in congested areas.

AutoCAD software is used fateveloping new land parcel plans after conducting a detailed survey
of the seleced site (seeFigure 5. New land parcels are generally staked out according to plans,
with relative cmlevel accuracy. The boundary points are temporarily marked by iron bars in the
ground before being delivered to the Omani citizens, as per the coordinagt®wn in the title

site plan (Figure 6

Table 1 MainLand RegistratiorBystemattribute fields:

ID Field Type Description

1 REGN_CODE varchar (255) Region Name

2 WLYA_CODE varchar (255) Willayat Name

3 VILG_CODE varchar (255) Village Name

4 PLAN_NO varchar255) Plan number

5 PLT1_NO varchar (255) Plot numbet

7 PLT2_NO varchar (255) Plot numbe?

6 HOUS_NO varchar (255) House no for social affair
7 ZONE_NO varchar (255) Governorate

8 ROFC_NO number (10 Ministry of Housing office
9 PUSE number (10 Land use

10 PAR_RAN nvarchar (255) Serial number of the land
11 PAR_AREA number (10 Land area

12 PAR_VALUE number (10 Land value




13 DOC_NO number (10 Document no
14 USER_NO number (10 User no
15 LST_UPD date Last update
16 CLAM_CODE number (10 Reasons of ownership
17 AGREMENT_NO | varchar 255) Agreement no
18 SUB_PUSE_CODE number (10 Sub land use
Table 2- Land use attribute fields:
ID Field Type Description
1 ID Int IDENTITY(11) NOT NULL | Primty Field- Auto-increment
2 Geo_ID Int Foreign key- Geometry Table (ID)
3 LandUse nvarchar (255) Landuse of the plot
4 Sub_LandUse | nvarchar (255) SubLanduse of the plot
5 User nvarchar (255) UserlD updated the data
6 In_Timer datetime Date and time of data insertion
7 Up_Timer datetime Date and time of data update

Table 3i Geometry attribute fields:

ID Field Type Description

1 ID int IDENTITY(11) NOT NULL | Primty Fieldi Auto-increment

2 Status nvarchar (255) Status of the land (Active, Deleted)

3 PAIN nvarchar(255) Serial number of the land

4 REGION nvarchar 255) Arabic Region Name in printed krookie
5 E_REGION nvarchar (255) English Region Name in printed krookie
7 WILLAYAT nvarchar (255) Arabic Willayat Name in printed krookie
6 E_WILLAYAT | nvarchar (255) English Willayat Name in printed krookie
7 VILLAGE nvarchar (255) Arabic Village Name in printed krookie
8 E_VILLAGE nvarchar (255) English Village Name in printed krookie
9 BLOCK nvarchar (255) Arabic Block Name in printed krookie

10 E_BLOCK nvarchar (255) English Block Name in printed krookie
11 Plot_Num int Plot number

12 | AREA float Area of the land

13 CENTROID nvarchar (255) Centroid (X,Y) of the land

14 Users nvarchar (255) UserlID updated the data

15 GlScoord geometry Coordinates of the land

16 Up_Timer datetime Date and time of data insertion

17 In_Timer datetime Date and time of data update

18 Parent nvarchar (max) ID/IDs of related plots (e.g. Merge, Split)




Table 4 Condition attribute fields:

ID | Field Type Description

1 ID int IDENTITY(11) NOT NULL | Primty Fieldi Auto-increment

2 Geo_ID int Foreign keyi Geometry Table (ID)
3 Floors nvarchar(255) Number of floors

4 Height nvarchar(255) Land permitted height

5 B_Area nvarchar(255) Permitted built area

6 SB_Front nvarchar(255) Set Backs Front

7 SB Back nvarchar(255) Set Backg Back

8 SB_Side nvarchar(255) Set Backs Sides

9 | Parking nvarchar(255) Permitted parking type (Inside Land, Outside PIg
10 | Conditions nvarcha(255) Any other conditions to the plot
11 | Users nvarchar(255) UserlD updated the data

12 | In_Timer datetime Date and time of data insertion
13 | Up_Timer datetime Date and time of data update

Table 5Title/site planattributes fields: Ninistry of Housing2015H

ID Field Type Description

1 ID int IDENTITY(11) NOT NULL Primty Field- Auto-increment

2 Geo ID int Foreign key Geometry Table (ID)

3 LandUse_ID int Foreign key Landuse Table

4 Condition_ID int Foreign key Condition Table

5 PAIN nvarchar(255) Serial Number of the land

6 SCALE_IN nvarchar(255) The Inner scale of printed krookie

7 SCALE_OUT nvarchar(255) The Out scale of printed krookie

8 BATH nvarchar(255) Folder path where the krookie is stored
9 User nvarchar(255) UserlD updated the data

10 In_Timer datetime Date and time of data insertion

11 | Up_Timer datetime Date and time of data update

12 | WILLAYAT nvarchar(255) Arabic Willayat Name in printed krookie
13 | E_WILLAYAT | nvarchar(255) English Willayat Name in printed krookie
14 | VILLAGE nvarchar(255) Arabic Village Name in printed krookie
15 | E_VILLAGE nvarchar(255) English Village Name in printed krookie
16 | BLOCK nvarchar(255) Arabic Block Name in printed krookie
17 | E_ BLOCK nvarchar(255) English Block Name in printed krookie
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Figure 5New proposal plan for specific area



Figure6 Title site planand related5QL server database table



