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SUMMARY

The necessity of reconstruction of cadastral déltdbe/presented and discussed based on the
situation in the Republic of Kosovo. Furthermomedinition of the term cadastre reconstruc-
tion will be given. The result namely should berstfconcept for Harmonising Textual and
Graphical Cadastral Data with description of thepstto undertake cadastre reconstruction
and/or preparation of tasks for supporting cadasirenstruction.

The realisation and implementation of the deriverihudology should be done in the closest
future. However, the methodology should be testetbureal situation in the field of cadastre
(reconstruction) in the Republic of Kosovo. Furthere, improvements must be made on the
requirements of each new case of cadastre recotistru
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Scope of Cadastre Reconstruction in the Republic é&fosovo
Alexander SCHMIDT ! and Murat MEHA, Republic of Kosovo
1. ABSTRACT

In this paper, the necessity of reconstructionaafastral data will be presented and discussed
based on the situation in the Republic of Kosowosthiermore a definition of the term cadas-
tre reconstruction will be given. The result nam&hpuld be a first concept for combining
(harmonising) Textual and Graphical Cadastral Dath description of the steps to undertake
cadastre reconstruction and/or preparation of tesksupporting cadastre reconstruction.

The realisation and implementation of the deriveddhradology is planned for the closest fu-
ture. However, the methodology will be tested urréatf situation in the field of cadastre (re-
construction) in the Republic of Kosovo. Furthermyomprovements have to be made on the
requirements of each new case of Cadastre Recotistru

2. DEFINITIONS

Maintenance of Cadastre All official acts of the land authority for the aslishment,
continuation and renewal of the cadastre.

Renewal of Cadastre Renewal of components of the (real estate) cadesteler to
match always the requirements of it.

Cadastre Reconstruction (Re-)Establishment of the (real estate) cadassedan mas-
sive updating of the cadastral information. Missinfgr-
mation caused by different reasons.

To have a complete cadastre, the cadastral datblhmosmpletecorrect accurate reliable,
actual andcomprehensive

This shall apply in:
— Completeness is more important than accuracy
— Accuracy will be improved step by step
— Eventual errors must be removed-up from the texdndlgraphical data.

1 See Disclaimer at the end of the document
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3. INTRODUCTION

The availability and timeliness of digital cadaktad registration data is a decisive basis for
the quality and transparency of decisions in thaiatstration, politics and economy. Secur-
ing of land ownership, planning of infrastructureyision and addressing of locations or
points are preconditions for economic and polita@elopment of a country. The economic
development of their country depends not only @irtbwn economic conditions but also
from those in neighbouring countries. In an incregly integrated Europe, this is a non-
negligible aspect. Not only the economy is growtiogether, the spatial data are more and
more to be correlated.

To meet these requirements, the cadastral andnegsa data have to be kept up to date and
consistent. Because of the collapse of the RepobNagoslavia and the further fragmenta-
tion, the quality of the cadastral and registratiate in the Republic of Kosovo is not just
refer to as well. The data is not updated on thaired level.

Important steps towards digital data storage haes lbaken and are being taken for several
years. Now it remains the last discrepancies betwe® data to correct. Through a variety of
professional assignments in the Republic of Kogbeoauthor got a deep to very deep insight
into the enhanced land-registration system of Kos®&y identifying more and more infor-
mation, a kind of detective instinct was arousdusvas even with the rash, to carry out a
master thesis in this area.

4. LEGAL FRAMEWORK AND ORGANISATIONAL STRUCTURE
4.1 Legal Framework

Since the year 2000, a new legal framework wasestdo be established, continued with the
formation of a new state of Kosovo. During thisdinseveral approaches to create a legal
framework regarding the handling of cadastral thatee been carried out and new laws, ad-
ministrative instructions and other guidelines hbagen established.

4.2 Organisational Structure of the Cadastre and Regisation System in Kosovo

The Cadastre and Registration System in Kosovividat! into two levels of responsibilities.
On one hand the Kosovo Cadastral Agency (KCA) anthe other hand the Municipal Ca-
dastral Offices (MCO). The organisational Structofr¢he Cadastre and Registration System
is shown inFigure 1. The circumstance of the jucisoh of two ministries makes it clear that
problems can arise quickly with this situation. &|®bjectives and a very high need for co-
ordination is a prerequisite for the functioningsoth a management structure.
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Figure 1: Organisational Structure of Cadastre andRegistration System in Kosovo

Kosovo Cadastral Agency

Kosovo Cadastral Agency (KCA), established in Nokien2000 as a result of an UNMIK
Administrative Direction, is a Governmental Agensyder the Ministry of Environment and
Spatial Planning (MESP). On this background thed¥osCadastral Agency was established
during the three year Kosovo Cadastral Support@rme (KCSP, 2000 - 2003), financed
by the Governments of Sweden, Norway and Switzdrl&ahe main objective of the KCSP
was the development and management of cadastrddaddegistration in Kosovo at a cen-
tral level. KCA is the authority for Cadastre, Gesg and Mapping in Kosovo.

Municipal Cadastral Offices

There are actually 38 Municipalities in Kosovo. &le Municipal Cadastral Offices (MCO)
are organised with directorates of Cadastre, Ptpp&d Geodesy. They are independent enti-
ties and organised under the Ministry of Local Gaweent Administration (MLGA). MCOs

are responsible for maintenance of cadastre anstr&tipn of immovable properties.

5. DATA ANALYSES OF EXISTING DATA

5.1 Data Sources (spot tests)

Selection of investigation areas

The selection of the pilot municipalities was nada randomly. The cadastral data of the
following Municipal Cadastral Offices (MCOs) wereadysed:
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Table 1: List of investigation Areas

Location Reason for selection

Ferizaj Ferizaj was selected since this MCO wasevated as part of a World
Bank project in 2008 and in the meantime has bgaipped according
to new standards

Istog Istog is well known for having many old docemis from the last centu
ry

Peja In contrast, the neighbouring municipalityaR#gpes not have such a
comprehensive archive of old cadastral documents.

Prishtina Is the capital of the Republic of Kosovo.

Mitrovica Mitrovica is located in the north of ticeuntry.

Hani i Elezit Hani i Elezit is a new municipalityhich was established in 2010.

Gracanica Gracanica is a municipality close toH®ns and is under local ethnic

minority administration.

Leposaviq

Zubin Potok

Podujevé

Figure 2: Location of investigation areas
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Available Data

For the quality analyses, the following materiabrevused:

— Digital Orthophoto Maps (DOM)

— scanned and georeferenced maps in digital format

— digital Vector Maps (VM), derived from the scanmadps

— Registration information out of Kosovo Cadastraétim Database (KCID) and Im-
movable Property Rights Register (IPRR); partlpastout and partly in digital for-
mat as Excel-sheets

— analogue cadastral maps

— analogue sketches, partly additionally with updatees

— protocols of tachometric measurements

Collection of Data

During timely different visits in the MCOs, morecamore data were collected. Digital data
were copied on a memory stick. Analogue data,adgcadastral maps were scanned with a
portable A3 scanner. Furthermore, investigatioo& face whether different copies and ver-
sions at different times of graphical documentaimaps, sketches) are available.

5.2 Method of Quality Analysis

At first, it was planned to undertake the analggiparately in two parts.

Part one for analysing the cadastral data (grap&icaumerical) and part two for the
registration data (textual). For both, a coursaations was prepared (see Figure 3 and Figure
4). During the work it stated out, that it will better to mix both analyses for more

efficiency. Results from the cadastral analysisenaixed with results from the registration
analysis and vice versa.
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Course of investigation
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ownership recognisable in
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t . H
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)

*:

DOM
available from
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Superimposition of DOM with
cadastral map(s)

Typification of problem cases,
drawing up of a report of
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causes ofperrOrs End of cadastral check and

cadastral reconstruction

_._._l ___________________

2" part: Analysis of register

S ic errors

recognisable ?

Preparation of a list with
parcel no. and owner / user
according to IPRR

Transformation to
error correction

< J Explanation through
v Clear classification e address of site and/or
possible using parcel e area comparison
Original Evaluation of the polar number ? * on-site questioning
measurement values recording and correction
(polar records) > ofthe boundary points in a 5 )
available ? new level *‘
- J Questioning of all
owners/users instead of public
display

Digitise graphical evidence
and transform into map

J

Graphical evidence of
update exists?

Area calculation of determind
parcels with and without
official parcel no.

)

Clear classification
possible using parcel
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and enter on to map *
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update exists?

Comparison of the

J reconstructed cadastre
+< situation with the on-site
Key situation through inspection
Comparison of the Question can be
reconstructed cadastre answered with l
situation with the on-site Question can be

— Y€S

situation through inspection

answered with

Typification of problem cases,

no drawing up of report of results — Y€S
l with explanation of the causes .
of errors

Figure 3: Course of investigation (part 1) [Schmidt2011]
Figure 4: Course of investigation (part 2) [Schmidt2011]

5.3 Evaluation of existing cadastral Data

Even at the beginning of the evaluations turnediuatf separate examination of graphical
cadastral data and registry data is particulartyefiective. A combined analysis of the doc-
uments brought a significant increase in effectegsnand information content.

The graphical information was compared with thénalpumeric data in relation to:

— Presence or completeness of the documents
— Number of parcels in the graphical evidences
— Number of parcels in the textual evidences

— Number of parcels that are not recorded (documéintetie registries, but ex-
ists in the locality

— Examine the possibilities and conditions for a g@escadastre reconstruction
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6. CADASTRAL DATA
6.1 “Historical” Textual Data
Bormen

Bormen is an early collection of owner and ownggshiormation. It was in use until 1997.
In the time period between Bormen and KCID, textiath was registered only in analogue
books.

KCID

The Kosovo Cadastral Interim Database (KCID) iexdual database for storing information
about parcels and the responsible owners/ posse$isaas built out of available punch cards
in 2001. The information of the DB is based on symg and aerial photogrammetry from
1931 — 1935 and 1951 — 1985. The first versiomef@B was a simple read-only DB in MS-
Access format. Version 2 was a read-write DB dgwedbin Visual Basic and Access. This
version was updated through maintenance and egtefimformation provided by the public.
Old information is stored in a separate table efdatabase.

KCID contained only information about land parcathsl possessors to land, but information
about building was registered as land use (lan@wubdilding). Data from KCID was migrat-
ed to IPRR during 2006.

IPRR

According to the Law on Cadastre, KCA had to esthldn Immovable Property Rights Reg-
ister (IPRR). IPRR is the follow-up of KCID. It centralised installed on KCA server(s).
Most of the MCOs have access to the databasesodargection over the government net-
work. This system started in 2003.

6.2 “Historical’Graphical Data

Analogue Maps

Cadastral information normally is “stored” on argale maps. The first cadastral maps were
produced between 1924 and 1935 by using tachonme&&surements. Later on in the period
of 1953 till 1956, the maps were based on stereggnammetric processing. During the
1970’s the next generation of maps were produced.
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Digital Vector Maps

The digital Vector Map is based on the existing andilable analogue cadastral maps. They
were scanned, georeferenced and vectorised. Taksre§this process are digital vector
maps, which are under maintenance by GeoMediacapioins.

6.3 New System (Graphic + Text)

Up to now, the cadastre and the registration andlled in two systems, one for graphical, and
another for textual data. Both are not linked awtbcally to each other. In view of NSDI and
Land Administration it is necessary to combine botstems [Meha, Laarakker, 2011]. There-
fore the new Kosovo Cadastre Land Information Syt€CLIS) has been developed. Cur-
rently the development for the textual part of $gstem is finished, but the part for the graph-
ical database is still to be developed.

The main goals of the graphical system are:
— appropriately integration of registration data{tel) and cadastral data (mainly
graphical)
— improvements during maintaining the data (regigiraand cadastral) at the same time
— simplification of data transfer (import & exportrictionality)
- better support of the private sector (licensedeyors)
— establish the linkage between the data in oneadtgystem

7. REASONS FOR CADASTRE RECONSTRUCTION

Reconstruction of cadastral information is basetherarticle 29 of the new Law on Cadastre
(2011) [Republic of Kosovo, 2011]. Of course alwagslastre needs to answer the main
guestion:

WHO owns WHICH spatial unit and WHERE it is located?

for the spatial unit as, e.g. parcel, building artpf a building.
Reasons for cadastre reconstruction are basedloni¢al respectively legal framework in
order to consider new aspects of Land Informatipst&ns.

7.1 Technical and legal aspects

During the war the cadastral documentation weredfmbto Pristina for selection. Selected
documents were transferred to Belgrade; unsel@ldedments remained in Pristina. After the
war, the remaining documents were transferred batthe competent MCOs.
Reasons for the technical lacks are different.d&Jpaw the following lacks are known:

— Some maps with updates of the period up to 199@ Wweyught to Serbia,
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— Sometimes the MCOs did not use the cadastral modleé required official file for-
mat (ITF, INTERLIS Transfer Format),

— Sometimes updates were generated with various atapplications.

— Shape and/or size of parcels were changed betwaghbours based on their agree-
ment but not registered in the cadastral data.

— Some cases were carried out without updating tdasteal map

— Land parcels were sold off without registratiortltéd new owners.

— Some Selling/Buying contracts were made directlyrtmi legally contracted.

7.2 Objectives

Cadastre Reconstruction is aimed: [KCA, 2010]

— To reconstruct existing legal parcels by formatimesentation and registration in
graphical part of all parcels that are registeretPRR.

— To formalize (legalize) informal parcels by forntatj presentation and registration of
cadastral parcels in graphical part and in IPRRes€hare the parcels which citi-
zens/owners have formed based on some documeimeor agreement. Neither regis-
tered to IPRR nor in graphical part.

— To survey objects which include measurement, faonaif buildings and parts of
buildings and their registration in IPRR.

— To update all cadastral and property data for IRR&in the graphical part of cadastre
based on legal documents in force.

— To solve or report the problem, in the cases wheee is inconsistency between law-
ful owner (the one who is registered in IPRR) acia possessor (title holder) of the
property, and between legal area of the parcelstezgd in IPRR and technical area
in graphical part.

- To define state-owned, socially-owned or publiclyred properties as well as illegal-
ly occupied properties during reconstruction preces

8. CONCEPT FOR COMBINING TEXTUAL AND GRAPHICAL CADASTR AL
DATA

Out of the results of the analyses a first workffawcombination (harmonisation) of graph-
ical and textual Cadastral Data were derived. Tinaés should be self-explained, so no addi-
tional explanations are given here (Figure 5).

TSO09L - Land Administration and Sustainable Deveiept, 6006 10/10
Alexander Schmidt, Murat Meha
Scope of Cadastre Reconstruction in the Republitosbvo

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



Collection of available textual data

Registration data

Collection of all available graphical information
Digital vector map Analogue map Analogue map
(VM) Version 1 Version 2
Digital Orthophoto Map(s) from
SEENE) Map (DOM) Serbia

Comparison:
Graphical information
No & location of parcels

No. of Parcels

\ 4

Comparison:
Textual information
No of parcels

No. of Parcels

identified

New information
necessary

=N

New information
necessary

=N

No. of parcels
same ?

No

v

identified

Yes: All parcels found

o[ Missing parcels

SQL-Query
Parcel No

= in text

»_[ Missing parcels

same
Area ?
(Tolerance)

Yes

v

SQL-Query
Parcel Area

L

Identical ?
(Tolerance)

Questionaire of
Owners/
Posessors

necessary

New information

possible ?
(Tolerance)

Agreement to
boundaries
Between Owners

necessary

4 New information lqNo

\

Lt in graphic

i

X No. of Parcels
found

3
@

X No. of Parcels
found

<
@

X No. of Parcels
found

. [ Last parcels

ol located

i

Figure 5: Concept for harmonising cadastral data
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9. CONCLUSION
9.1 Findings

To fulfil the principles of the cadastre (under grwent of view defined by the German cadas-
tre system), it is essential, to use all the abélaocumentation for the cadastre reconstruc-
tion. Only then, the confidence in the cadastreragistration will be established and can be
maintained.

Cadastre Reconstruction is necessary. It is this bassystematic updating of the cadastre
and registration. The question is only, which aacyris necessary. It must not be specially
emphasizes that the reliability of cadastre angstegion is beyond all question. A spatial

unit, e.g. parcel, can only be registered in cisecadastre is the documented evidence of the
spatial unit.

The Republic of Kosovo has 1301 Cadastral Zoness&lhich have a high percentage of
discrepancies between textual and graphical data toabe reconstructed. This systematic
method of reconstruction of cadastre must be uaklent besides the daily update procedures
in the cadastral offices. The reconstruction mestibne as fast as possible to guarantee the
reliability of Land Administration in Kosovo for éhfuture of the Republic and their inhabit-
ants.

9.2 Outlook

The next steps in implementing the presented metloadd find the practical implementation
in a test area or in a cadastral zone which isggtwrbe reconstructed in near future. Previous-
ly a database for the identification of existinglastral data has to be created for the collec-
tion of all relevant data. This is not only a vdileaaid during a CR, but also for the daily

work of professionals in the KCA and the MCOs. Muwer, this will be a milestone towards

a service-oriented Land Administration system irsé. In addition, the economic devel-
opment with the updated data of the land and ptgpights, at all country will be influenced
positively.

DISCLAIMER
The text published here serves no commercial anbss interest, the text reflects only the
personal opinion of the author.

Neither the author nor the GIZ assume any warrfontthe actuality, correctness, complete-
ness or quality of the information in the text.
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