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Pursuant to the Article 4 paragraph 1 of the Law on State Survey and Real Estate
Cadastre (“Official gazette of the RoM”, N0.29/07), the Government of the Republic of
Montenegro has adopted at the Session, held on 26™ July 2007

MEDIUM-TERM PROGRAMME

OF WORKS ON SURVEY AND DESIGN OF REAL ESTATE
CADASTRE FOR PERIOD
2008 - 2013

| GENERAL TERMS

It is stipulated by the Provision of the Article 4, paragraph 1 of the Law on State
Survey and Real Estate Cadastre ("Official gazette of the RoM", No. 29/07) - hereinafter
referred to as the Law, that works of state survey and design and maintenance of the
real estate cadastre is performed on the base of medium-term and annual work
programmes.

Medium-term work programme for period 1% January 2008 to 1% January 2013
(hereinafter referred to as the Programme) directs further development of the state
survey and real estate cadastre for the Republic of Montenegro in the next five years
and it determines the type and scope of works, and the scope of funds for their
realisation.

Funds for realisation of the Programme are provided in accordance with the
Article 176 of the Law.

Annual work programmes are made on the base of the Programme.

Il TASKS OF THE PROGRAMME

Task of the programme is to provide, in accordance with the new functional
solutions from the Law, for the area of the Republic of Montenegro:

1) To establish state referent geodetic systems in accordance with the needs of
the Republic in cooperation with necessary technologic connections with European
reference systems and their standards;

2) To form the real estates cadastre on unsurveyed parts of the Republic of
Montenegro and perform completion of existing data base of real estate cadastre;

3) To form a cadastre of pipelines in all larger places as a unique and public
record on pipes and underground objects and rights on them;

4) To perform geodetic-cadastre operations on draft of the Basic State Map,
topographic and review-topographic maps and to form unique cartographic data base
of the Republic;

5) Perform geodetic-cadastre operations on survey, maintenance and renewal of
border marks on the state border, to prepare the documents regarding state border and
form the record on state border;

6) To form registers of home numbers, streets and squares and register of
space units;



7) To continue the activities on modernisation of existing geodetic-cadastre
information system which would be integral part and the foundation of information
system of public authorities, and have all data regarding the territory of the Republic,
holders of real estate rights and other real rights, in digital form with the most objective
accuracy and reliability and to be available for all interested legal and natural persons at
any place and any time;

8) To continue activities on land territory regulation by agrarian regroupment;

9) To perform reorganisation of the Real Estate Administration, modernisation
and construction of area of Real Estate Administration and regional units for real estate
cadastre and improvement of services on operations of conservation of the real estate
and issuance of data;

10)To establish modern archives of documentation on state survey and real
estate, and to establish modern system for protection of data;

11)To adopt new and innovate existing bylaws in the sphere of state survey and
real estate cadastre;

12)To modernise education system of personnel for working on jobs of state
survey and real estate cadastre (geodetic, legal, informatical and agricultural).

Il GROUNDS FOR DRAFTING OF THE PROGRAMME

Grounds for drafting of the Programme are:

1. DOMESTIC LEGISLATION

Legal order of the Republic as a foundation for the drafting of the Programme:
Programme has recognised and accepted following current laws:
Law on State Survey and Real Estate Cadastre ("Official gazette of the RoM", No
29/07);
- Law on Coastal Zone Management("Official gazette of the RoM", No 14/92);
Law on Settlements (2Official gazette of the FRoM 2, No 29/90 and 2Official
gazette of the RoM2, No. 48/91, 17/92 i 27/94);
Law on Unique Record and Register of Space Units (2Official gazette of the
FRoM2, No. 43/90 and 27/94),
Law on Agricultural Land ("Official gazette of the RoM", N0.15/92, 59/92 and
27/94);
Law on Surveillance of State Border ("Official gazette of the RoM", No. 72/05);
Law on Archives Operations ("Official gazette of the RoM", No. 25/92, 6/94,
27/94).

2. STRATEGIC AND DEVELOPMENT DOCUMENTS OF THE REPUB LIC

National strategy for the sustainable development of Montenegro, final draft,
2006, Government of the Republic of Montenegro, Ministry of environmental
protection, Podgorica,

Agenda of economic reforms in Montenegro, 2002—-2007. Government of the
Republic of Montenegro, Podgorica,



Montenegrin agriculture and European Union, Strategy of development of
production of food and rural areas, Government of the Republic of
Montenegro, Ministry of Agriculture, Forestry and Water Management, 2006,
Podgorica;

Regional plan of the Republic of Montenegro, Draft, Podgorica, Ministry of
Environmental Protection, 2006;

Decree on adoption of the Regional Plan for area dedicated to Coastal Zone
Management of Montenegro, ("Official gazette of the RoM", No 30/07);
Regional Plan for area dedicated to Coastal Zone Management of
Montenegro, 2007.

Regional Plan for area dedicated for National Park “Skadar Lake” ("Official
gazette of the RoM", No. 46/01);

Strategy of development of traffic of Montenegro, Ministry of Maritime Affairs,
Transportation and Telecommunication, 2006, Draft;

Strategy for Integrated Border Management, Government of the Republic of
Montenegro, 2006.;

Strategy of Public Administrative Reform in Montenegro - 2002-2009, 2003,
Podgorica;

Strategy for Regional Development of Montenegro, Secretariat for
Development, Podgorica, 2005;

Strategy for development of the information society- way to the society of
knowledge, Government of the Republic of Montenegro, Secretariat for
Development, Podgorica, 2004;

Methodology of projecting of e-Government system, Government of the
Republic of Montenegro, Secretariat for Development, Podgorica, 2006

3. REQUESTS OF USERS

During the phase of preparation of the Programme, Real Estate Administration
has asked 87 most relevant subjects to take part in the drafting of the Programme with
their suggestions, regarding their special needs and priorities in the sphere of state
survey and cadastre and real estate. Requests were submitted by:

Ministry of Finance, Podgorica,

Hydrological and Meteorological Service, Podgorica

Enterprise for Coastal Zone Management of Montenegro, Budva,

Statistical Office of the Republic of Montenegro, Podgorica,

Secretariat for Development, Podgorica,

Seismological Observatory, Podgorica,

Maritime Safety Department of Montenegro, Bar,

Municipalities: Podgorica, Bar, Ulcinj, Tivat, Andrijevica and Plav,

Regional units of the Real Estate Administration (Andrijevica, Bar, Berane,
Bijelo Polje, Budva, Cetinje, Danilovgrad, Herceg Novi, KolaSin, Kotor,
Mojkovac, Niksi , Plav, Pluine, Pljevlja, Podgorica, Ro aje, Savni k, Tivat,
abljak, Ulcinj)

Suggestions regarding drafting of the Programme were also given by: German
Organisation for Technical Cooperation (Deutsche Gesellschaft fur Tehnische
Zusammenarbeit — GTZ Gmbh) with headquarters in Podgorica and Association of
Graduate Engineers of geodesy from Podgorica.



4. FOREIGN RELEVANT REGULATIONS

Provisions of the Law provide that:

Spatial reference system should coincide the ITRS (International Terrestrial

Reference System);

Astronomic system should coincide with the ICRS (International Celestial

Reference System),

Rotating biaxial ellipsoid of GRS 80 (Geodetic Reference System 80) is

introduced etc.,

Position of points and objects in the horizontal reference system are

expressed in two-dimensional, square, rectilinear coordinates in level of

similar UTM (Universal Transverse Mercator) projection of ellipsoid GRS 80
enlightens determination of Montenegro to have its operations in state survey and real
estate cadastre are harmonised with European practise in that field.

IV PROGRAMME SOLUTIONS

Programme will be realised through special sub programmes in which, in
accordance with the legal areas of the state survey and real estate cadastre, names
and priority of projects are determined with evaluation of existing situation, with work
programme and financial recapitulation of some projects sub programmes by years of
medium-term period.

Projects in sub programmes are chosen according to requests of users, and
based on following general criterions:

- Regional significance of the project (this criterion is present in all decision
making processes and it reflects total importance for widest number of
participants in the decision making process, or shown interest for larger
regions or the largest possible number of participants. In the Programme it
was considered from the point of: a) coherence with planned projects in other
countries or other regions, and significance which is given to the project by all
participants in the decision making process, b) contribution to better and
faster integration of space;

Economic and developmental criterion (this criterion is taken as a measure of
the direct influence of the project on economy and development of the area.
In the Programme it was considered from the point of: a) economic feasibility
b) developmental influence;

Financial criterion (this criterion enlightens the project in the financial sense
from the source of financing to the investment criteria. In the Programme it
was considered from the point of: a) amount of investment, b) Cost-benefit
analysis c¢) to which degree the funds were provided, d) possibility for
participation of the funds of local self-government and public enterprises in
the realisation of the project;

Criterion of influence on the environment and sociological influence (criterion
demands elimination of all negative influences on the environment, and the
improvement of the social integration and progress. In the Programme it was
considered from the point of: a) evaluation of the influence at the
environment, b) sociological influence;

Technical criteria (technical criteria dealt with standard of the project in the
technical sense, as applied technologies and quality of services offered by the



project. In the Programme it was considered from the point of: a) technical
feasibility, b) level of determined technical standards.

1. ESTABLISHMENT OF STATE REFERENCE GEODETIC SYSTEM S
(BASIC GEODETIC OPERATIONS)

State reference system is the coordinate system necessary for definition of points or
objects in the space of the Republic of Montenegro in it (Article 2 provision 9) of the
Law).

In the state reference system of the Republic of Montenegro positioning, determining of
outer gravity field and geodynamic researches are being performed, for needs of the
state survey, forming of geoinformation systems on space, performing of engineering-
technical operations in scientific purposes.

Programme of works on establishment of state reference geodetic systems of the
Republic of Montenegro has derived from requests for:

- Creation of modern mathematic base on global and local level which is used
for positioning, determining of outer gravity field and geodynamic researches,
for needs of the state survey, forming of geoinformation systems on space,
performing of engineering-technical operations in scientific purposes;

Need for harmonisation of reference systems of the Republic with the
European reference systems, and reference systems of the countries in the
region.

Programme of works has derived from requests of users (Seismological

Observatory of Montenegro).

Programme of operations encompasses forming of components of the state
reference system which encompasses:

Space reference system of the Republic of Montenegro,
Horizontal reference system of the Republic of Montenegro,
Vertical reference system of the Republic of Montenegro,
gravimetric reference system of the Republic of Montenegro,
geoid of the Republic of Montenegro.

Each of stated components encompasses definition and realisation of adequate
reference system.

Definition in general is consisted of:

location, size, orientation and time evolution of the chosen coordinate system
or reference surface,

constants, parameters and theories which describe chosen coordinate
system or reference surface.

Aim of the realisation is to provide to the user the access to the reference system
for positioning of new points and in general it implies: analysis of the current state,
physical infrastructure, survey campaign, mathematical analysis, insurance and quality
control, bill of quantities and preliminary calculation. Realisation of the reference system
is called reference base.

Necessary condition for definition and realisation of each of reference systems of
the Republic of Montenegro represents amendment to the relevant regulation which
regulates manner of physical stabilisation, survey procedure, insurance and quality
control and algorithms of the mathematical analysis and survey results.

Having in mind the fact that the existing and new state reference system of the
Republic of Montenegro will coexist for many years; Programme of Works anticipates



also activities on formulation and implementation of horizontal and vertical
transformation procedures.

The Programme provides that the state reference geodetic system of the
Republic of Montenegro and transformation procedures are to be realised in the
following sequence of general activities:

draft of the project task,
draft of the main project,
realisation of the main project.

1.1. EVALUATION OF THE CURRENT SITUATION

1.1.1. Space reference system

Until the adoption of the Law on State Survey and Real Estate Cadastre ("Official
gazette of the RoM", No. 29/07), space reference system in the Republic of Montenegro
was not defined nor realised due to the traditional geodetic approach of separated
horizontal and vertical positioning. Nevertheless, since 1998, space reference base was
continuously being established on different levels.

EUREF GPS survey campaign BALKAN98

Real Estate Administration of the Republic of Montenegro has participated in
September, 1998, with experts, equipment and two points on its territory (points 816
Hum and 817 Mihajlovica) in the international EUREF GPS survey campaign called
BALKAN9S. It was included in the European Reference base on that occasion together
with Republic of Serbia, Republic of Macedonia, Republic of Albania and Republic of
Bosnia and Herzegovina.

GPS surveys were performed by two-frequency receivers of geodetic class, in 5
survey sessions of 24 hours duration. Mathematical analysis was performed on highest
scientific standards in the Institute for Applied Geodesy in Frankfurt, with which the
Republic of Montenegro has provided for its territory realisation of space (three-
dimensional) reference base ITRF96 for the epoch 1998.7 with centimetre accuracy.

© New EUREF Statfion

Picture 1.1. EUREF GPS survey campaign BALKAN98.



State reference GPS network of the Republic of Mont  enegro
In May 1999, Directorate for Real Estate realised projects of the state reference
GPS network with total 165 points. In this way a so called passive geodetic reference
base was realised. Locations of points of the state reference GPS network were chosen
in manner that they meet following conditions:
- Points were equally ordered- average length of the side of about 5km;
Points were on geologically stable and drained terrain;
Points were uniformly stabilised;
Points are at easily accessible terrain;
Near there are no physical obstacles which would obstruct reception of the
satellite signals;
In the circle of the diameter of 200 - 300 m around point there are no strong
sources of radiation.
Numeration of points of state reference GPS network of Montenegro was
performed successively from 1 to 165.

Prilog 2.
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Picture 1.2. State reference GPS network.

Data on GPS survey have been collected in survey sessions which lasted for 2
hours. Surveys were performed from 6 GPS receivers, by statistic method, during what
the interval of registration was 15s, and border vertical angle 15°. During work it was
provided that there is always enough satellites and that PDOP factor is lower than 5.
Basic analysis of surveyed data was performed in the commercial software package
SKI of the company LEICA. However, definitive mathematic analyses were not
performed, nor were evaluated three-dimensional coordinates of points of the network.
Besides, since surveys for connection with points of EUREF campaign were not
processed, reference base of the reference GPS network remains undetermined for
now.



Picture 1.3. Way of stabilisation of points of the state reference GPS network.

Active geodetic reference network of the Republic o f Montenegro

Active geodetic reference network represents establishment of permanent
service of the precise satellite positioning and navigation at the whole territory of the
state of Montenegro, both in the regime of the subsequent analysis of the survey and in
the real time. Real Estate Directorate of the Republic of Montenegro has realised the
mentioned project in October 2005, called MONTEPOS.

Basically, permanent network of the Republic of Montenegro consists of:

GPS segments;
Control centre;
Users’ segment.

GPS segment consists of nine permanent stations which are relatively rightly
ordered on the whole territory of Montenegro, on the average distance of around 70km.
At the permanent stations two-frequency GPS receivers and antennas of the highest
class, and appropriate hardware and software are operating. Locations for installation of
the permanent stations are chosen in accordance with requests for unobstructed
electronic visibility of all satellites above the horizon. Because of the practical safety
reasons, all permanent stations and belonging equipment are situated in objects of the
cadastre.

Control centre is the place where data from permanent stations are continuously
being collected, than prepared with specialised software and hardware, processed, filed
and delivered upon request of user. It is placed in the headquarters of the Real Estate
Administration in Podgorica because of safety reasons. Control centre is connected with
permanent stations with special lines of communication.

Users’ segment consists of users of all profiles, equipped with GPS receivers and
additional equipment, which provides the positioning in the real time with accuracy of 2-
3cm. Communication of users with Control centre is made with GPRS, GSM and
Internet.

In general, it is expected from the network of permanent GPS stations to be more
accurate in the absolute than 10 cm, and that relative accuracy of neighbouring stations
is better than 2 cm. Permanent network MONTEPOS was analysed based on the
surveys performed in three survey sessions of 24 hours, and on that occasion it was
connected to the European permanent stations MATERA, SOFIA i PENC, so that it
exceeds both quality conditions. However, due to the nature of that connection,
coordinates of permanent stations MONTEPOS refer to the reference base ITRF2000
for epoch 2005.0, which means that they are not accordant to the reference base of



points which participated in EUREF GPS survey campaign, nor with the reference base
of points of the state reference GPS network of the Republic of Montenegro.

Uprava za nekretnine
Crne Gore

Mreza permanentnih
GPS stanica
Crne Gore

e [y [Longtc [asigre
s TR b A

Uprava za nekretnine Crne Gore- Real Estate Administration of Montenegro
Mreza permanentnih GPS stanica Crne Gore- Network of permanent GPS stations of
Montenegro
Picture 1.4. Network of permanent GPS stations of the Republic of Montenegro
MONTEPOS.

Local reference network of Podgorica

Due to the fast urban development of Podgorica, existing geodetic networks of
Podgorica could not meet modern needs for acquiring of data which would be used for
maintenance of cadastre and registration of real estate rights. Because of that,
Directorate for Real Estate started thickening the state reference GPS network. On the
area of GUP with periphery, 70 new points were determined in that way, between which
the average distance is about 1 km. Other characteristics of the realised thickening are:

Numeration of points goes from RF201 to RF280;
Stabilisation was performed uniformly with marks type Al.

Network was levelled as free and transformed in the state coordinate system on
the base of transformation parameters calculated with totally 13 identical points
represented by trigonometers of the class IV.

In the meantime testing of homogeneity of geodetic polygon network was
performed at the territory of Podgorica, where 15 points were taken in average. Based
on the acquired transformed coordinate points of the network of the site Podgorica,
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results, which meet conditions of the maintenance of the cadastre and register of real
estate rights, were acquired. Having in mind the fact that free levelling was performed;
space reference base of points of the network in Podgorica also remains indefinite till
further notice.

Local reference network- Montenegrin Coast

Led by increased volume of work and growing needs for more accurate and
efficient maintenance of the cadastre and register of real estate rights, Real Estate
Administration has performed thickening of the geodetic network at the coast of
Montenegro from the river Bojana to Prevlaka (wider coastal area).

Project and plan of stabilisation and plan of the observation of network for
thickening are made on maps with proportions 1:25000. Other characteristics of this
local reference network are:

Stabilisation was performed in May 2000, with concrete marks of the type
Al,;

Average distance between stations is around 1 km;

Numeration of points was performed within political municipalities — Herceg
Novi from 1 to 61, Kotor from 1 to 65, Tivat from 1 to 29, Budva from 1 to
39, Bar from 1 to 48, Ulcinj from 1 to 47.

Number of newly installed points amounted 187 and in total 102 points were
chosen as identical in both coordinate systems. Data of GPS surveys were collected in
surveys which lasted for 1 hour, with statistical method of relative positioning. Interval of
the registration of data was set to 15 s, and border vertical angle to parameter of 15°.
During survey it was provided that the number of satellites is sufficient, and that PDOP
factor has the value less than 5.

Because of the specificity of the terrain and because of the accuracy of
requested data and transformation parameters, the project was applied on 3 sites,
where the levelling was performed. Because of already mentioned reason, space
reference base of points of the local network at the coast of Montenegro also remains till
further notice indefinite.

When we talk about other projects of high importance, Real Estate Administration
has in the meantime realised polygon network of the town KolaSin with 165 points in
total, and the operative polygon of the road VeruSa — MateSevo — Kolasin. Appropriate
space reference base of these projects remains indefinite till further notice.

1.1.2. Horizontal reference system

Horizontal reference system of the Republic of Montenegro in accordance with
the Law on the State Survey and Cadastre and Registration of Real Estate Rights, is by
definition included in the space reference system. In accordance with that, the new
horizontal reference base is defined by the coordinate subsets which refer to horizontal
positions:

- Of points of EUREF GPS survey campaign;

Of points of the state reference GPS network;
Of stations of the network of permanent GPS stations MONTEPOS;
- Of points of all so far mentioned GPS thickenings.

However, when we talk about existing horizontal reference base which is
foundation for the whole positioning within the survey, it is traditionally defined by
coordinates of the points of the trigopnometrical network of all classes, town networks
and polygon networks.
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Trigonometrical network

Trigonometric network in the Republic of Montenegro is hierarchically divided in
four classes which make the base for development of the networks which serve for
geodetic recording of the objects regarding urbanisation, projecting, construction etc.
Also, trigonometrical network stretches spatially on 13 cantons. Total number of
trigonometrical points of all classes in the Republic of Montenegro amounts 7530, and
per canton: Canton of Pljevlja — 736, canton of Durmitor — 1265, canton of Bijelo Polje —
487, of Berane — 320, of Andrijevica — 237, of KolaSin — 660, of NikSi — 1467, of
Danilovgrad — 256, of Herceg Novi — 181, of Kotor — 186, of Cetinje — 623, of Bar — 501,
of Podgorica — 614.Trigonometrical network of the | class of the Republic of Montenegro
consists of 21 points. Today 18 points are used, which make the integral part of 327
points in total of the trigonometrical network of the class | of the ex SFRY.
Trigonometrical point of the class | which was located on Lov en was destroyed (point
92/324). Point number 434 which served as the point of the base was also destroyed.
Points on LjubiSnja (number 71) and Sinjajevina (number 80) were significantly
damaged so they cannot be used.

Trigonometrical network of the class Il of Montenegro consists of 76 points.

Trigonometrical networks of classes Ill and IV are also developed almost on the
whole area of Montenegro, except on the part of the east area, i.e. the area towards
border with Albania which is about 70 km long and about 10 km and which spreads from
Skadar Lake to Plav. Condition of points of trigonometrical network of classes Il, 11l and
IV is not known because systematic maintenance was not performed because of the
objective reasons.

Quality of the realisation of the horizontal reference system of the Republic of
Montenegro by points of the trigonometrical networks of all classes, is not only
inappropriate for modern standards for accuracy and reliability, but also does not
provide integration into European reference bases. This conclusion is confirmed by
following results of preliminary researches:

- Horizontal reference base of the Republic of Montenegro has distinct
rotation when compared to the geocentrical reference for about 14” around
the axis which coincides with the axis of the rotation of the Earth;
Translation of the horizontal reference base when compared to the
geocentrical reference gets the parameter of about 50 m northward and
about 400 m eastwards;

Horizontal reference base deviates with proportion of 7 ppm, or 7 mm/km;
Bending of horizontal positions of trigopnometrical points shown by the
standard deviation amounts about 8 cm per square root of each kilometre of
the distance between trigonometrical points.

Town networks

Basic operations in survey of towns become actual during 50ies of the 20"
Century, because of the great need for larger and more homogenous accuracy in town
areas and inhabited places. Local trigonometric network which serves for goals of town
survey is called town trigonometrical network. It was traditionally included in the state
trigonometrical network by calculation of coordination of points in that state coordinate
system on whose territory the town or its larger part was located. Town trigonometrical
network always relied on the state trigonometrical network of the class | and II.

In the Republic of Montenegro town trigopnometrical networks were performed in
these towns: Ulcinj (1981), Budva (1958), Podgorica (1962), Berane (1971), Niksi
(1978), Pljevlja (1979).
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Evaluation of the quality of the mentioned town trigonometrical networks
indicates that those at the local level realise horizontal reference system much better
than the state trigopnometrical network. Cause for that are more precise surveys and
methodologically more strict mathematical result analysis, especially for town networks
realised after 1970.

Relative accuracy of realised town networks of the Republic of Montenegro when
compared to the state trigonometrical network is in the range of several centimetres.

Polygon network

Base for recording of details is the polygon network supported by trigopnometrical
or polygonometrical network of Montenegro.

Polygon network is developed in all towns, which is supported by the
trigonometrical or polygonometrical network. Marking of polygon points was performed
in the same manner as the marking of points of Il, Ill and IV class of the trigonometrical
network. Beside the mentioned manner, marking was also performed with ceramic
pipes and lately also with metal marks with the hole and sign “gradski premjer” (town
survey). Points of the polygon network beside positional coordinates Y and X have also
coordinates above sea level, which are acquired by technical levelling of the increased
accuracy or by the procedure of the trigonometrical levelling.

The quality of realisation of the horizontal reference system by polygon networks
is somewhat comparable to the quality of the town networks, but in any case it was
meeting traditional standards of accuracy of the state survey. Problems with the existing
polygon networks refer primarily to the need for reconstruction of the large number of
destroyed points.

1.1.3. Vertical reference system

Vertical reference base which is defined as the subset of the space reference
base has totally geometric character and it is not based at the real gravity field of the
Earth. Scientific and practical assignments demand vertical reference base which is
realised by the levelling network, and levelling measurements in combination
gravimetric determining.

Basic tasks of the levelling network is to provide the base for altitude i.e. vertical
determining of geodetic points. Levelling is hierarchically divided into levelling of high
accuracy (LHA), precise levelling, levelling of increased accuracy, technical levelling
and detailed levelling, wherefore the first two belong to the area of basic geodetic
works.

In the Republic of Montenegro all kinds of the levelling networks were made. All
works were done mostly within geodetic activities which referred to the territory of the ex
SFRY.

First available data, which means also works on levelling of high accuracy date
back in 1926, when the precise levelling was practically realised. Other period of works
on levelling of high accuracy dates back from 1946 to 1963, when the so-called first
levelling of high accuracy (NVT1). Networks of the precise levelling and NVT1 are
defined by date regarding the middle level of the Adriatic sea was realised by one-year
observations of marigraph in Trieste. Performed levelling measurements were never
strictly mathematically analysed, nor were corrections because of the middle meter of
the pair of laths and influence of the gravity field entered into results of measuring.
Exception is the part of the lines of the network NVT1 in which a spheroidal correction
was based on the normal gravity field.
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Beside all stated shortfalls, estimation of accuracy shows that levelling
measurements in the network of the precise levelling and NVT1 were performed with
guality better than 2 mm per square root from kilometre distance between the bench
marks. However, altitudes of bench marks are not in any altitude system and have
much lover quality when compared to altitude differences.

= MebyHapojHa Mpexa Ckombe
— Harmonanmia Mpexa 0 100 km

100 BpojBnaka
- International network
- National network
- number of the traverse

Picture 1.5. Part of the network NVT1 at the area of the Republic of Serbia and Republic
of Montenegro.

Third period of networks of the levelling of high accuracy formally started in 1967,
but the measurements were performed in period from 1070 to 1073. Network of
levelling of the high accuracy NVT2 was realised in that way. Unlike the previous ones,
network NVT2 was performed according to all international criteria of that time. This is
proved by the evaluation of accuracy of 0.6 mm per square root from kilometre. At the
part of the lines of the network NVT2 gravimetric measurements were performed, while
the values of the acceleration of the gravity at the remaining bench marks were read
from the maps of Faye anomalies. That procedure enabled calculating of altitude
differences between bench marks in all systems of altitude: geopotential levels,
spheroid altitudes, orthometric altitudes and normal altitudes. Beside that, proportion of
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levelling measurements is insured by calculation of repair for middle meter of the pair of
laths.

Definition by date of the network NVT2 was determined by the middle level of the
Adriatic sea for central epoch 1971.0 which is realised by observations of 6 marigraphs
along the Adriatic coast for 18.6 years. Upon analysis of the marigraphic registrations
eustathic growth of the sea level was calculated.
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Picture 1.6. Part of the network NVT2 at the area of the Republic of Serbia and Republic
of Montenegro.

1.1.4. Gravimetrical reference system

Similar to horizontal and vertical reference base, the gravimetrical reference base
of the Republic of Montenegro exists as the integral part of the base of ex SFRY. Until
1960, gravimetrical reference base of the Republic of Montenegro was realised with
values of absolute acceleration of gravity on points of gravimetrical network of the 1%
and 2" class. Existing reference base for all gravimetrical works, especially for
gravimetrical survey today in the Republic of Montenegro represents the basic
gravimetrical network.
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Basic gravimetrical network

Forming and measurements in the basic gravimetrical network was performed by
the ex Federal geodetic Administration (SGU) in the period from 1964. to 1967. In that
way a stabile, permanent and accurate foundation, for scientific purposes and for all
practical works like leaning of the regional and detailed gravimetrical survey was
provided. Basic gravimetrical network consists of closed polygons which
homogeneously cover the whole area of ex SFRY.

Points of the basic gravimetrical network were stabilised by the concrete shafts of
size 0.5 x 0.5 x 1.0 m, whose top surfaces are 5 cm above the ground and with
imprinted mark GT oriented towards north. For every point a detailed description of the
position was taken, which consists of coordinates, altitude and position on the map
proportions 1:50000.

Measurements in the network were performed with step by step method with the
with gravimeter North American AGL - 156. Calibration was always performed at the
base Avala bottom - Avala top, in order that uniqueness of the proportion is provided.
Change of proportion was observed in time by periodical determination of the constant
once a month.

Basic gravimetrical network was levelled as the whole with the method of the
smallest squares. For estimation of the standard for measuring of one range from
repairs after levelling, the value was reached of 0.026 mGal. All values of the absolute
acceleration of the gravity refer on points refer to old Potstdam system. They are to be
reduced for about 15 mGal so they could be in the system of the international
gravimetrical network IGSN71, but that value is not constant. Testing has also shown
that the value of the base Avala, based on which determinations in the basic
gravimetrical network were performed, are to be increased for about 0.06 mGal, which
will make the proportion of differences of acceleration changes for about 0.1%.

Picture 1.7. Basic gravimetrical network of ex SFRY.
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Gravimetrical survey

Thanks to growing economic needs for mineral raw materials, in the Republic of
Montenegro is starting from 1951, continuously in progress detailed gravimetrical survey
which is usually realised in localities which are potentially geophysically interesting.
Thickness of points varies a lot, but in average it amounts 1 point/km?. Measurements in
the detailed survey are performed mostly by gravimeters of the type Graf, Norgard and
Worden until 1957. From 1957 to 1976 only Worden was used, and from 1976, only
gravimeter LaCoste & Romberg has been used.

Position of gravimetrical points was determined mostly by connecting to marked
objects present on maps proportion 1:25000 and 1:50000. On places where there was
no geodetic base, position of points was determined from compass traverse and
polygon traverse which were being connected to the trigonometrical points. Altitudes
were determined by geometrical levelling in the plain, and trigonometrical levelling in the
mountainous areas.

Topographical corrections of measuring accelerations are calculated until the
radius of 20 km. For sectors covering Adriatic sea, middle depth was determined based
on sea maps proportions 1:80000.

By present day in the Republic of Montenegro gravimetrically was determined
about 15000 detailed points. As for the regional geologic- geophysical testing, for those
needs 2000 points were chosen from detailed points by general regional criterion of
thickness of 1point/10km?. At the territory of Montenegro, however, satisfactory level of
regional spreading rate was not yet reached, because the survey was mostly done
along roads, valleys and eventually mountain folds.

Picture 1.8. Condition of the regional gravimetrical survey of SFRY at the part of the
Republic of Serbia and Republic of Montenegro.
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1.1.5. Determination of geoids

Determination of geoids at the state territory has scientific importance which
consists of possibility for research of geometry of the gravity field which is the direct
result of the order of masses within the Earth crust. With arrival of satellite methods of
positioning, determination of geoids gained even bigger practical significance, because
knowing of geoid surface enables the direct connection between satellite geometrical
ellipsoid altitudes and ortometric or normal altitudes necessary for state survey and
performance of engineering- technical operations.

In the Republic of Montenegro until now independent determination of geoids has
not been performed. However, in global and regional proportions there are three geoid
solutions which with one part refer also to the territory of the Republic of Montenegro.

First solution represents astrogeodetic geoid, determined by professor
Muminagi within his doctoral thesis for the whole territory of former SFRY. Solution os
based on the method of astronomic levelling with the help of components of the vertical
basis on the chosen Laplas’s and geoid points, on which the astronomic determination
of latitude and longitude were performed. Interpolation of discreet values of undulation
was performed in one part by leaning on the geological and geomorphologic
characteristics of the terrain. Geoid of the professor Muminagi refers to the Besel's
ellipsoid whose location and orientation is modified regarding the current state reference
system.

Other solution is the European geoid determined based on cooperation and data
exchange between European countries. European geoid is of gravimetrical and regional
character. According to applicable legal regulations the Republic of Serbia and the
Republic of Montenegro have participated in determination of European geoid with their
data regarding middle values of anomalies for blocks of size 0.5° x 0.5° and with digital
model of terrain of resolution 500 m.

Third geoid solution represents the global geopotential model EGM96, was
determined on the base of terrestrial gravimetric data and large number of results of
observations of artificial satellites. Model consists of more than 100000 coefficients of
degree and class 360, and based on it undulation of geoid for arbitrary location of the
Earth’s surface can be calculated.

Unfortunately, none of the mentioned solutions satisfies quality criteria when it
comes to the State Survey of the Republic of Montenegro. Astrogeodetic geoid of the
professor Muminagi is not corresponding in dates to the new state reference system.
European geoid and model EGM96 have low accuracy and low resolution at the area of
Republic of Montenegro due to the inappropriate representativeness of data from this
area.

1.1.6. Horizontal transformation

Existing state reference system of the Republic of Montenegro significantly
defers in dates from the new state reference system. Non-geocentricity of the existing
state reference system amounts almost 1km, orientation up to 14" and proportion
around 7 ppm in the three-dimensional space, with comparable values in the horizontal
sense. Growing use of the GPS technology demands use of the relevant transformation
procedure, which should be momentarily aimed from the new to the existing state
reference system..

In the Republic of Montenegro 15 sites were developed by present day, on which
it was chosen about 100 common points in both reference systems based on which
parameters of the transformation of similarities. They are for now used locally for
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transformation of coordinates determined by the GPS technology in the actual state
reference system. Upon transformation, only transformed horizontal positions of points
are retained. That means that there is no unique transformational procedure which
would provide the homogenous accuracy at the whole territory of the Republic of
Montenegro.

1.1.7. Vertical transformation

In general, vertical transformation refers to the establishment of the mathematical
connection between the date and systematically different altitudes. In the practical
usage the matter is reduced to two problems:

Transformation of ellipsoid GPS altitudes into ortometric or normal altitudes
in usage;

Transformation of altitudes in usage into altitudes which refer to the new
vertical reference system.

First problem can easily be solved if the geoid surface at the territory of works is
known. Void of geoids, transformation of ellipsoid GPS altitudes into altitudes in usage
is done in the Republic of Montenegro by sporadic local modelling of the altitude
reference surface. Procedure comes down to the determination of the GPS ellipsoid
altitudes to minimum three bench marks with altitudes in usage, which encompass sites.
Differences in altitudes on identical points are modelled simply with the plain level which
than represents the model of the reference surface for calculating of altitudes in surface
at the area of works.

Second problem also requires that identical points have certain altitudes in
relation with the both vertical reference system. Unfortunately, in the Republic of
Montenegro there is a minimal number of bench marks which are common in the
network of the precise levelling and networks NVT1 which in usage, and NVT2 which is
estimated as a realisation of the new vertical system.

1.2. PROGRAMME OF WORKS

Programme of works on the establishment of the state reference geodetic
systems of the Republic of Montenegro in the following medium-term period derived
from the Law and requests from users and interested parties. Requests were made by:

- Hydrological and Meteorological Service, Podgorica
Seismological Observatory, Podgorica
Municipality of Bar,
Association of Graduate Engineers of geodesy from Podgorica ,
Regional units of the Real Estate Administration: Berane, Danilovgrad,
Herceg Novi, NikSi , Podgorica, Ro aje, Tivat, Ulcinj.

Establishment of the state reference geodetic system of the Republic of
Montenegro, its components and transformational procedures estimated by this
Programme will continue in accordance with the priorities and principle of optimum.

1.2.1. Space reference system
Realisation of the space reference system in the form of the space reference
base of the Republic of Montenegro represents the first priority of basic geodetic works

in the following medium-term period. Favourable circumstance in that sense is the fact
that the Real Estate Administration in the previous decade has operatively realised
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almost all preconditions for introduction of the new system, by which the satellite
positioning with usage of GPS technology was significantly promoted.

First of all it is necessary that all recent realised components of the space
reference base (points of the EUREF GPS survey campaign, state reference GPS
network, stations of the permanent network MONTEPOS and points for thickening) are
harmonised by dates and mutually integrated. Thereby the coordinates of the points of
EUREF GPS survey campaign will be referent. In order to achieve these goals,
additional measurements, new mathematical analysis of results of already performed
measurements and a certain degree of modernisation and maintenance is necessary.

Regarding the network of permanent stations MONTEPQOS, following activities
are forthcoming:

- Subscription with producers of the equipment for the annual maintenance
which implies acquiring of new version of firmware and software for
permanent stations and the Control Centre;

Modernisation of the receivers and antennas, and their upgrade which,
besides the GPS system enables also the reception of signals from the
satellite of the system GLONASS;

Passing to the more favourable and more reliable communication lines like
ADSL, depending on possibilities of the Telekom Crne Gore;

Determination of the precise space coordinates of the stations MONTEPOS
of the network once a year, which will be used for monitoring of the time
evolution of the reference system.

In the state reference GPS network is envisaged:

Strict mathematical analysis of realised and filed measurements;
Performing of measurements for connecting with the network of permanent
stations MONTEPOS;

Estimation of definitive coordinates in the new state reference system;
Maintenance (stabilisation of destroyed marks, performed by
measurements and calculation of coordinates).

In realised networks for thickening additional measurements will be performed,
and recalculation of coordinates of points and their integration into the new state
reference system. Furthermore, establishment of five new town GPS networks is
estimated, which also represent thickening and base of the network for recording of
details.

Table 1.1. Dynamics of activities on realisation of the space reference system

ordinal | Activity 2008 2009 2010 2011 2012
1 Network of permanent
stations MONTEPOS
1.1 Maintenance X X X X X
1.2 Upgrade for GLONASS X X
1.3 Evaluation of coordinates X X X X X
2 State reference GPS
network
2.1 Measurement for connecting X
2.2 Mathematical analysis X
3 GPS networks for
thickening
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3.1 Measurement for connecting X X
3.2 Mathematical analysis X X
3.3 New town GPS networks X X X X X
Table 1.2. Dynamics of necessary financial assets f or realisation of the space
reference system
ordinal | Activity 2008 2009 2010 2011 2012
1 Netyvork of permanent
stations MONTEPOS
1.1 Maintenance 9.000 9.000 9.000 9.000 9.000
1.2 Update for GLONASS 20.000 20.000
1.3 Evaluation of coordinates 2.000 2.000 2.000 2.000 2.000
5 State reference GPS
network
2.1 Measurement for connecting 15.000
2.2 Mathematical analysis 5.000
3 GPS ne_ztworks for
thickening
3.1 Measurement for connecting 3.000 3.000
3.2 Mathematical analysis 2.000 2.000
3.3 New town GPS networks 30.000 30.000 30.000 30.000 30.000
TOTAL: | 275.000

1.2.2. Horizontal reference system

With

realisation of works on establishment of space

reference system
automatically will be realised the programme of works on establishment of the new
horizontal reference system.

However, having in mind the fact that actual horizontal reference system is

defined by the trigonometrical and polygon networks and respecting the fact that the
actual and new horizontal system will be used simultaneously for a long time, this
Programme anticipates following activities:

- Renewal of signalisation of trigopnometrical points (upon request of users);
Renewal, completion and expending of polygon networks (upon request of

Table 1.3. Dynamics of activities on realisation o

users);

GPS measurements in realised town trigonometrical networks, which will
provide not only thickening of the state reference GPS network, but also

acquiring of additional data for forming and implementation of the
transformation model of horizontal positions.

f the horizontal reference system

ordinal | Activity 2008 2009 2010 2011 2012
Trigonometric, polygon and
1 town trigonometric
networks
11 R.enewal of.5|gn.allsat|on of X X X X X
trigonometric points
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Establishment and

1.2 maintenance of polygon X X X X X
networks
13 GPS determinations in town X X X X X

trigonometric networks

Table 1.4. Dynamics of needed financial assets for

reference system

realisation of the horizontal

Ordinal | Activity 2008 2009 2010 2011 2012

Trigonometric, polygon

1 and town trigonometric
networks

1.1 | Renewal of signalisation of 5.000 5.000 5.000 5.000 5.000
trigonometric points
Establishment and

1.2 maintenance of polygon 120.000 120.000 | 120.000 120.000 120.000
networks

1.3 | GPS determinations in town 15.000 15.000 | 15.000 15.000 15.000
trigonometric networks

TOTAL: |700.000

1.2.3. Vertical reference system

facts:

Provisions of the Law on State Survey and Cadastre and Registration of Real
Estate Rights state as a realisation of the vertical reference system the network of the
levelling of high accuracy NVT2, which is already performed at the territory of the
Republic of Montenegro. Because of that the Programme treats the establishment of the
vertical reference base from the point of maintenance, and it is proved by the following

Measurements in the network NVT2 were performed in the period from
1970 to 1973. In the previous 35 years it is to be expected that the bench
marks have changed altitudes due to the influence of modern vertical
movements of the Earth crust, tectonic earthquakes and local subsidence ;
For the same reasons, it came in the meanwhile to the destruction of

working bench marks whose exact number is unknown;

marigraph in Bar has changed the location so that there is no continuity with
previous monitoring of the middle level of the Adriatic sea;
since the network NVT2 was projected for the area of ex SFRY, the part

which is on the territory of the Republic of Montenegro, observed

separately, does not represent with its form a network in the mathematical

sense;

in towns, town levelling networks were not performed in the date of the

network of the levelling of high accuracy NVT2.
For above mentioned reasons, the Programme anticipates following most
important activities on the establishment of the vertical reference base of the Republic:
determination of the condition of bench marks of existing lines of the

network NVT2;

installation of damaged and destroyed bench marks and performing of

levelling measurements;

installation of new bench marks in the total length of about 300 km and
performing of levelling measurements;
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levelling connection of the network NVT2 with the new location of the
marigraph from Bar;

mathematical analysis of measurement results and evaluation of definitive
altitudes;

establishment, measurement and mathematical analysis of town levelling
networks in all towns.

Table 1.5. Dynamics of activities on realisation o f the vertical reference system

Ordinal

Activity 2008 2009 2010 2011 2012

1

Network of levelling of high
accuracy NVT2

11

Determination of the
condition, additional
stabilisation and
measurements

1.2

New stabilisation and
measurement

1.3

Connecting to the marigraph
from Bar

14

Mathematical analysis X

Town levelling networks

21

Establishing, measurement
and analysis in town levelling X X X X X
networks

Table 1.6. Dynamics of needed financial assets for realisation of the vertical

reference system

ordinal | Activity 2008 2009 2010 2011 2012
1 Network of the levelling of
the high accuracy NVT2
Determining of the condition,
11 additional stabilisation and 50.000
measurement
12 | New stabilisation and 40.000 40.000 | 40.000
measurement
13 ggrnnectlng to marigraph from 5.000
1.4 Mathematical analysis 10.000
2 Town levelling networks
Establishing, measurement
2.1 and analysis in town levelling 120.000 120.000 120.000 | 120.000 120.000

networks

TOTAL: | 785.000
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1.2.4. Gravimetrical reference system

Existing gravimetrical data on the territory of the Republic of Montenegro are not
appropriate for the modern needs of geophysical researches, drawing of maps of
anomalies and determination of geoids. Basic gravimetrical network deviates both on
absolute level and in proportion from the international standard gravimetrical network
IGSN71. The absolute deviation is not constant. Points of detailed and regional
gravimetrical survey have relative homogenously determined values of acceleration of
gravity, but are altitude defined with flaws which reach even several meters, which
makes them almost useless for determination of geoids or drawing of maps of
anomalies of gravity.

Because of mentioned reasons, this Programme envisages making of new basic
gravimetrical network and performing of new gravimetrical survey of the Republic of
Montenegro for needs of determination of geoids.

New basic gravimetrical network of the Republic of Montenegro will be consisting
of about 100 — 150 gravimetrical points at the average distance of 5 — 10 km. Since the
horizontal gradient of the gravity acceleration is irrelevantly small, for practical and
economic reasons points of the state reference GPS can be adopted, which will help
avoiding the separate stabilisation. Remaining activities are:

measurement of range with modern relative gravimeter whose mistake is
irrelevantly small;

Determination of absolute values of the gravity acceleration to at least two
points in order for the network to be defined in date. This activity demands
international cooperation;

Levelling of new basic gravimetrical network and evaluation of the gravity
acceleration.

Gravimetrical survey for determining of geoids can be performed simultaneously
with works on basic gravimetrical network. Within the gravimetrical survey it is
necessary to determine the values of gravity acceleration on around 2000 detailed
points.

Table 1.7. Dynamics activities on realisation of gr ~ avimetrical reference system

Ordinal | Activity 2008 2009 2010 2011 2012
1 Basic gravimetrical network
and gravimetrical survey
11 Relative gravimetrical X X
measurements
12 Absolute gravimetrical
measurements
1.3 Levelling of the network X
14 Gravimetrical survey X X

Table 1.8. Dynamics of needed financial assets for realisation of gravimetrical
reference system

Ordinal | Activity 2008 2009 2010 2011 2012
1 Basic gravimetrical network
and gravimetrical survey
1.1 Relative gravimetrical network 20.000 20.000
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Absolute gravimetrical

1.2 10.000
measurements

1.3 Levelling of the network 5.000

1.4 Gravimetrical survey 20.000 20.000

TOTAL:

95.000

1.2.5. Determining of geoids

Considering that on the territory of the Republic of Montenegro there is no geoid
solution which would meet criteria of the state survey, this Programme envisages
determination of geoids in two phases:

- In the first phase a geoid would be determined whose quality is at the level
of 10cm based on the discreet values of the geoid undulations acquired by
so-called GPS levelling;

In the second phase a geoid would be determined with the accuracy better
than 3 cm based on data of the GPS levelling, data of performed regional
gravimetrical survey and digital model of the relief.

Discreet values of geoid undulations in the first phase will be provided by
determining of GPS ellipsoid altitudes of bench marks whose ortometric or normal
altitudes are known, or by levelling of points whose ellipsoid altitudes are known.
Average distance between locations with geoid undulations should be of the class 5 —
10 km, which amounts to the number of 100 to 150 discreet values at the territory of
Montenegro.

Assuming that the gravimetrical survey for needs of determining of geoids is
finished, in the second phase it is necessary to provide only digital model of the relief. In
order to achieve the planned quality of geoids, digital model of the relief should have a
resolution of one arched second, or at least 50 m.

Table 1.9. Dynamics of the activities on determinin g of geoids
Ordinal | Activity 2008 2009 2010 2011 2012
1 First phase of the
determining of geoids
1.1 GPS levelling X X
1.2 Determining of geoids X
> Second phase of the
determining of geoids
21 Digital model of the relief X X X
2.2 Determination of geoids X X
Table 1.10. Dynamics of needed financial assets for  determining of geoids
Ordinal | Activity 2008 2009 2010 2011 2012
1 First phase of the
determining of geoids
11 GPS levelling 20.000 2.0000
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1.2 Determining of geoids 5.000

Second phase of the

2 determining of geoids
2.1 Digital model of the relief 20.000 20.000 10.000
2.2 Determination of geoids 5.000 5.000

Total: 105.000

1.2.6. Horizontal and vertical transformation

By formulating and implementation of the transformation procedures for
horizontal and vertical connecting of the existing and new state reference base a
continuity of geodetic works will be provided and process of introduction of new state
reference system into official usage will be optimised.

This Programme envisages in that sense following activities:

- Satellite GPS measurements at about 200 locations of trigopnometrical or
polygon points almost equally arranged at the whole territory of the
Republic of Montenegro;

Levelling measurements at about 200 locations of bench marks of the
network NVT1 and NVT2 almost equally arranged at the whole territory of
the Republic of Montenegro;

Formulation and implementation of transformation procedures for horizontal
and vertical connecting.

Table 1.11. Dynamics of activities on the realisati  on of horizontal and vertical

connecting
ordinal | Activities 2008 2009 2010 2011 2012
1 Horizontal and vertical
transformation
1.1 GPS measurements X X
1.2 Levelling measurements X X
Formulation and
1.3 implementation of procedures X
of transformation

Table 1.12. Dynamics of needed financial assets on  realisation of the horizontal
and vertical connecting

ordinal | Activities 2008 2009 2010 2011 2012
1 Horizontal and vertical
transformation
1.1 GPS measurements 30.000 20.000
1.2 Levelling measurements 40.000 40.000
Formulation and
1.3 implementation of procedures 5.000
of transformation
Total: 135.000
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1.3. FINANCIAL RECAPITULATION

For realisation of the Programme on establishing of the state reference system of
the Republic of Montenegro, determining of geoids and implementation of
transformational procedures it is necessary to provide special funds to the amount of
2.095.000 EUR, or per years:

2008 - 591.000 EUR;
2009 - 531.000 EUR;
2010 - 366.000 EUR;
2011 - 306.000 EUR;
2012 - 301.000 EUR.

1.4. FORMING OF THE SECTOR FOR BASIC WORKS IN THE REAL ESTATE
ADMINISTRATION

In the first half of the 2008, a Sector for the basic works in the Real Estate
Administration with the following frame-work goals is to be formed: maintenance of the
network of permanent GPS stations — MontePos; determining of geoids, determining of
digital model of relief for needs of the basic geodetic works; making and maintenance of
information system on basic geodetic works as sub-systems of the geodetic-cadastral
information system; planning, realisation and maintenance of basic reference geodetic
networks (space, vertical and gravimetrical reference system); metrological securing of
geodetic works; connecting of the state reference networks with networks of the
neighbouring countries and participation in international projects.

2. ESTABLISHMENT OF THE CADASTRE AND REGISTRATION O F
THE REAL ESTATE RIGHTS ON UNSURVEYED PARTS OF THE
REPUBLIC AND COMPLETION OF THE EXISTING DATA BASIS OF
THE CADASTRE AND REGISTRATION OF THE REAL ESTATE
RIGHTS

Cadastre and registration of real estate rights is the unique public record in which all real
estates and real estate rigts and obligation rights in accordance with the Law are being
recorded (Article 2 subsection 3) of the Law).

Real estates are: land (agricultural, construction, forest and other), objects (business,
residential, business-residential, economic and other), special parts of objects
(apartments, business rooms, garages, garage spaces and basements) and other
landline objects (road objects, power-supply objects, railway objects, objects of air traffic,
industrial objects, telecommunication objects, objects for sports and other) and
underground objects (garages, tanks, pedestrians, tunnels, shelters, metro and other)
(article 2, subsection 2) of the Law).

2.1. EVALUATION OF THE CURRENT SITUATION

Establishment of the cadastre and registration of real estate rights in previous
periods was performed based on medium-term and annual programmes of works in
conditions of reduced funds. Regardless of that, today the territory of the Republic of
Montenegro is covered with the cadastre and registration of real estate rights with about
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51% of the territory service (mostly urban areas), which is when compared to data on
number of property right holders about 75,5%, or which amounts about 79% of
cadastral parcels and 285000 of storey parts of objects, than 67700 recorded burdens
and limitations.

Table 2.1 Data on cadastral municipaliti  es at the territory of the Republic of

Montenegro
Name of the Total number Total surface Number of Number of
S of cadastral deeds of

municipality municipalities (sgm) land parcels
Andrijevica 25 330.172.747 6.118 28.708
Bar 55 505.299.623 32.987 156.857
Berane 42 684.197.721 19.509 85.121
Bijelo Polje 66 925.352.134 21.300 121.951
Budva 16 122.237.913 10.851 38.870
Cetinje 36 899.595.045 12.663 82.336
Danilovgrad 35 491.048.999 14.890 88.977
Herceg Novi 27 233.606.312 14.730 59.450
KolaSin 38 904.567.772 8.084 59.298
Kotor 46 331.399.102 13.262 61.980
Mojkovac 18 366.992.514 4.424 20.899
Niksi 91 2084.039.800 27.609 130.651
Plav 26 486.651.704 9.430 26.487
Plu ine 33 852.313.025 3.994 59.961
Plievija 55 1347.658.945 16.271 116.013
Podgorica 82 1394.117.458 48.422 179.690
Ro aje 26 429.498.778 7.302 22.871
Savnik 20 554.935.663 4.205 25.494
Tivat 13 46.271.111 7.969 22.094
abljak 15 444.031.445 5.726 23.391
Ulcinj 30 258.850.229 14.339 56.389
TOTAL: 795 | 13.692.838.040 304.085 1.467.488

h cadastre and
the territory of the

Table 2.2 Data on cadastral municipalities in whic
registration of real estate rights is applicable at
Republic of Montenegro

Name of the Total number Total surface Number of Number of
R of cadastral deeds of

municipality municipalities (sgm) land parcels
Andrijevica 7 49.568.759 2.063 13.304
Bar 55 505.299.623 32.987 156.857
Berane 12 79.662.223 7.731 23.798
Bijelo Polje 39 621.231.196 13.296 91.536
Budva 16 122.237.913 10.851 38.870
Cetinje 21 352.935.097 9.285 62.380
Danilovgrad 35 491.048.999 14.890 88.977
Herceg Novi 27 233.606.312 14.730 59.450
KolaSin 38 904.567.772 8.084 59.298
Kotor 46 331.399.102 13.262 61.980
Mojkovac 9 105.488.486 2.149 14.070
NikSi 37 634.512.815 15.992 70.013
Plav 8 35.589.685 4.309 11.498
Plu ine 33 852.313.025 3.994 59.961
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Plievija 31| 561.671.848 10.669 76.704
Podgorica 44| 566.258.337 39.428 143.376
Ro aje 5 38.642.762 3.235 6.955
Savnik 4| 116.309.933 733 6.157
Tivat 13 46.271.111 7.969 22.094
abljak 5 77.536.914 3.254 12.717
Ulcinj 28| 238.529.684 13.693 53.340
TOTAL: 513 6.964.681.596 232.604 1.133.335

Table 2.3 Data on cadastral municipalities in whi
registration of land is applicable at the territory

Montenegro

ch cadastre and

of the Republic of

Name of the
municipality

Total number
of cadastral
municipalities

Total surface
(sam)

Number of
deeds of
land

Number of
parcels

Andrijevica

Bar

Berane

Bijelo Polje

40.085.577

Budva

Cetinje

Danilovgrad

Herceg Novi

KolaSin

Kotor

Mojkovac

10.531.542

NikSi

151.053.822

Plav

Plu ine

Plievija

Podgorica

36.247.990

Ro aje

15.660.367

Savnik

Tivat

abljak

Ulcinj

20.320.545

TOTAL:

273.899.843

Table 2.4 Data on cadastral municipalities in which

registration of is applicable at the territory of t

inventory cadastre and

he Republic of Montenegro

Name of the Total number Total surface Number of Number of
S of cadastral deeds of

municipality municipalities (sgm) land parcels
Andrijevica 18 280.603.988 4.055 15.404
Bar - - - -
Berane 30 604.535.498 11.778 61.323
Bijelo Polje 17 264.035.361 4,720 19.008
Budva - - - -
Cetinje 15 546.659.948 3.378 19.956
Danilovgrad - - - -
Herceg Novi - - - -
KolaSin - - - -
Kotor - - - -
Mojkovac 7 250.972.486 1.756 4.980
Niksi 42 1 1.298.473.163 6.094 31.624
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Plav 18 451.062.019 5.121 14.989
Pluine - - - -
Pljevlja 24 785.987.097 5.602 39.309
Podgorica 37 791.611.131 7.012 30.994
Ro aje 19 375.195.649 3.575 13.681
Savnik 16 438.625.730 3.472 19.337
Tivat - - - -
abljak 10 366.494.531 2.472 10.674
Ulcinj - - - -
TOTAL: 253 645.425.6601 59.035 281.279
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Digital geodetic plans in grid form are made in 718 cadastral municipalities (90,2%,
Table), i.e. scanning and georeferencing was made for 5188 sheets of cadastral plans. Out
of which, for 485 cadastral municipalities, i.e. 71% was performed design of data base of
digital cadastral plans, and for 52 CM only draft of border CM was performed in digital form.

Picture 2.1. Review of digitalised cadastral plans
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Table 2.4. Review of plans of cadastral muni  cipalities in digital form

Number of cadastral
Na}me qf municipalities in digital from Remark
municipality Real estate Land
cadastre cadastre

Andrijevica 7 -

Bar 55 -

Berane 12 -

Bijelo Polje 39 10

Budva 16 -

Cetinje 20 -

Danilovgrad 31 -

Herceg Novi 26 -
*for 5 C.M. P1:5000

KolaSin 38 - dig@tal@seo_l bo_rders,
digitalisation in
progress

Kotor 47 -

Mojkovac 6 2

NikSi 36 -

Plav 8 -
*for 9 C.M.
Digitalised borders

Pluine 33 - | P 1:5000,
digitalisation in
progress
*for 18 C.M.

Plievija 13 - | digitalisation in
progress

Podgorica 44 -

Ro aje 7 -

Savnik 4 -

Tivat 13 -

abljak 5 -

Ulcinj 28 2

TOTAL: 448 14




Table 2.5. Review of scanned and georeferred cadast ral plans by municipalities
and proportions

Number of cadastral municipalities Number of detail deeds
Name of municipality in digital form by proportion of plans (scanned analogue plans)
1:500 1:1000 1:2500 1:5000 1:500 1:1000 | 1:2500 | 1:5000

Andrijevica - 1 7 - - 5 57 -
Bar 9 12 52 10 25 173 403 51
Berane 6 10 - - 16 48 -
Bijelo Polje - 4 49 - - 68 514 -
Budva 1 7 9 - 2 138 83 -
Cetinje - 1 20 - - 27 97 -
Danilovgrad - 5 32 8 - 29 163 77
Herceg Novi - 11 26 5 - 87 140 45
KolaSin - 1 37 33 - 177 175 -
Kotor 2 10 32 14 5 86 184 84
Mojkovac 1 8 - - - 59 -
NikSi - 2 33 12 - 83 201 131
Plav - 2 8 - - 9 25 -
Plu ine - - 31 30 - - 181 163
Plievlja - 3 31 - - 27 229 -
Podgorica - 17 36 - - 256 414 -
Ro aje - 2 7 - - - 24 -
Savnik 1 3 3 - 9 22 23
Tivat 1 12 12 - - - - -
abljak 1 - 5 - 35 - 56 -
Ulcinj 2 4 30 7 - 45 214 23

TOTAL: 16 102 478 122 67 1.235 | 3.289 597

2.2. PROGRAMME OF WORKS

Beside the Law, program of works has derived from available grounds and from
many submitted requests of users (municipalities Podgorica, Bar, Tivat, Ulcinj etc,
Public Enterprise for Coastal Zone Management of Montenegro, Ministry of Finance, all
regional units of the Real Estate Administration), and systematic and strategic
documents (Space Plan of the Republic of Montenegro, Agenda of economic reforms of
the Republic of Montenegro, 2002 — 2007., Strategy of the regional development of
Montenegro and other) and it refers to:

Establishment of the cadastre and registration of real estate rights on parts of
the Republic where cadastre of land is used;

Establishment of the cadastre and registration of real estate rights at the
unsurveyed areas of the Republic, and cadastral municipalities in which
inventory cadastre is still applicable;

Works on foundation of the cadastre and registration of real estate rights on the
areas of the Republic in which the cadastre is applicable:

Collecting of data on objects and special parts of objects;

Presentation of data on survey and cadastre to the public, determination of
real estate rights and building of database of the cadastre and registration of
real estate rights.

Works on forming of the cadastre and registration of real estate rights on parts of
the Republic in which inventory cadastre is applicable encompass:

Drafting and control of technical documentation,
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Air-filming of the field and scanning of aerial survey ,
Realisation of works (preparing of the terrain for air-filming, determination of
orientation points, decoding, drafting of digital cadastral plans,
classification, making of the elaborate for presentation, data put on the public
opinion and draft of data base of the real estate cadastre) and monitoring the

performance.

cadastral

Dynamics and review of municipalities and cadastral municipalities is given in the
tables below per programme years of establishment of the real estate cadastre in parts
of Montenegro, where the cadastre of land is used, and forming of the real estate
cadastre in parts of the Republic where inventory cadastre is used, and estimated value
of works.

Table 2.6. Review of planned works on establishment

registration of real estate rights in areas of the

of the cadastre and
Republic of

Montenegro, in which the cadastre of land is applic able in 2008

MUNICIPALITY | Name of the Number Number Ye_ar of Value of

Ordinal cadastre Area of of establishment the
Of (ha) deeds of the works
municipality of land parcels cadastre (EUR)

1. Dobrakovo 414 137 844 2008 8.562
2. Gubava 240 248 836 2008 15.500
3 BIJELO POLJE | Metanjac 263 133 927 2008 8.312
4, Nedokusi 580 630 1.325 2008 39.375
5. Njegnjevo 422 254 1.581 2008 15.875

TOTAL: 1.919 1.402 5.513 87.624
1. Podbis e 682 274 1.198 2008 17.125
2. MOJKOVAC Tuti i 371 245 651 2008 15.312

TOTAL: 1.053 32.437
1. BjeloSevina | 785 265 2.147 2008 16.562
2. Brsno 764 181 1.567 2008 11.312
3. NIKSI Dragovolji i | 872 177 2.150 2008 11.062
4, Du ice 2.102 320 2.592 2008 20.000
5. Jugovi i 1.077 329 2.106 2008 20.562

TOTAL: 5.600 1.272 8.456 79.498
1. ULCINJ Sas 1.196 223 1.068 2008 13.937
2. Vladimir 835 423 1.981 2008 26.437

TOTAL: 2.031 646 3.049 40.374

TOTAL 2008 239.933
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Table 2.7. Review of planned works on establishment of the cadastre and
registration of real estate rights in areas of the Republic of Montenegro
in which the cadastre of land is applicable in 2009

Ordinal Name of the | Surface | Number | Number Year of Value of

MUNICIPALITY | cadastre of (ha) of of establishment works

municipality deeds parcels of the (EUR)

of land cadastre

1. Potkrajci 486 615 1.503 2009 38.437
2. Rasovo 325 238 715 2009 14.875
3. BIJELO POLJE | Resnik 664 794 2.210 2009 49.625
4. Unevina 277 141 729 2009 8.812
5. Voljavac 334 94 737 2009 5.875
TOTAL: 2.086 1.882 5.894 117.624
1. Kuta | 1.104 481 2.568 2009 30.062
2. Liverovi i 1.388 436 2.496 2009 27.250
3. . Morakovo 2.594 280 2.306 2009 17.500
4. NIKSI Ozrini i 2.294 1.151 5.535 2009 71.937
5. Rube a 1.285 1.590 3.836 2009 99.375
6. Zagrad | 836 313 1.711 2009 19.562
TOTAL: 9.501 4.251 | 18.452 265.686
TOTAL 2009 383.310

Table 2.8. Review of planned works on establishment

of the cadastre and

registration of real estate rights in areas of the Republic of
Montenegro in which the inventory cadastre is appli cable in 2008.
Number
Ord Cadastral Sulifgce ’\é:?::t:;f of Number Number of Proportion of Vv?ll(ﬁso f
no. | municipality (ha) parcels cadastral | of objects deeds of land plans (EUR)
cultures
1. Municipality Podgorica
1. [ Cvarin 755 470 1.197 53 131 1:2500
2. | Vrbica 688 710 1.509 84 174 1:2500
3. Medun 643 529 1.277 59 127 1:2500
4. Fundina 1.869 1.091 2.621 179 254 1:2500
5. | Trmanje 2.041 1.272 2.768 27 134 1:2500
6. Rijeka 3.403 1.469 3.069 55 156 1:2500
7. Bio e 1.417 1.052 2.451 110 211 1:2500
8. Lutovo 2.305 776 1.901 28 62 1:2500
9. Klopot 482 159 357 38 47 1:2500
10. | Bolie 1583 581 | 1.781 92 137 | 12500
Sestre
11, | Prelev 1.807 700 |  1.488 101 159 | 1:2500
Brijeg
12. | Grbi Do 555 383 765 36 65 1:2500
13. [ Duske 1.064 783 1.295 87 158 1:2500
14. | Slacko 949 215 602 53 81 1:2500
15. | Lopate 655 573 962 43 98 1:2500
16. | Veru3a 1.030 698 1.366 121 326 1:2500
17. [ Stupovi 1.054 407 1513 56 91 1:2500
18. | Opasanica 6.000 503 1.457 79 151 1:2500
19. [ Trebisnica 1.766 641 1514 44 112 1:2500
20, | Lleva 533 492 845 60 91|  1:2500
Rijeka
21, | Done 1.034 456 | 1.245 46 66|  1:2500
Strav e
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22. | Brskut 2.719 2.009 | 4.150 304 309 1:2500

23. | Ubli 2.820 2.750 | 6.473 398 571 1:2500

24. | Bezijevo 860 823 | 1.772 110 141 1:2500

25. | Mom e 1.618 879 1.828 120 151 1:2500

26, | Doni 1.285 752 1.709 85 133 1:2500
Zatrijeba

27. | Gomil 3.531 600 1.236 116 248 1:2500
Zatrijeba

28. | Dinoda 2.402 1.738 | 3.008 253 440 1:2500

29. | Ko i 1.189 665 | 1.418 104 117 1:2500

30. | Kranja 1.780 1.264 | 2.361 160 248 1:2500

TOTAL: | 49.837 25.440 | 55.938 3.101 5.189 3.986.960

Table 2.9. Review of planned works on establishment

of the cadastre and

registration of real estate rights in areas of the Republic of
Montenegro in which the inventory cadastre is appli cable in 2009.
ord. Cadastral Sulr<fgce Number of Nurgfber Nurgfber Number of Proportion of Value of
no. | municipality cadastral cadastral objects deeds of land plan works
(ha) parcels cultures (EUR)
1. Municipality Cetinje
1. TreSnjevo 3.293 828 2.324 108 164 1:2500
2. Kobilji do 6.407 1.035 4.367 134 223 1:2500
3. Ubli 5.963 685 2.418 151 226 1:2500
4. Lastva 4.018 529 2.129 94 139 1:2500
5. Prentin do 4.081 924 2.889 124 201 1:2500
6. Bata 4.134 1.565 3.080 191 228 1:2500
7. evo 3.409 1.184 3.307 161 245 1:2500
8. Markovina 1.690 410 1.379 54 85 1:2500
9. Velestovo 3.225 586 2.129 105 174 1:2500
10. | Predis 3.876 1.147 3.026 148 191 1:2500
11. | Grab 2.477 2.053 3.993 158 224 1:2500
12. | Resna 1.500 859 1.834 91 113 1:2500
13. ekli i 5.814 5.715 11.928 280 552 1:2500
14. | Stitari 1.384 935 2.826 110 170 1:2500
15. inovi i 3.399 1.696 4.549 179 355 1:2500
TOTAL: 54.670 20.151 | 52.178 | 2.088 3.290 4.373.600

Tabela 2.10. Review of planned works on establishme

nt of the cadastre and

registration of real estate rights in areas of the Republic of
Montenegro in which the inventory cadastre is appli cable in 2010.
or. Cadastral Surface Number of Number of Number Number of Proportion Value of
No municipality KO cadastral cadastral .Of deeds of land of plans works
(ha) parcels cultures objects (EUR)
1. Municipality NikSi
1. Bijela Gora 3.413 280 614 7 134 1:2500
2. Grahovac 1.930 609 2.199 100 137 1:2500
3. Grahovo 5.391 2.156 5.287 246 558 1:2500
4. Jabuka 2.861 385 2.087 70 142 1:2500
5. Nudo 1.455 774 2.245 115 211 1:2500
6. Vilusi 6.406 1.590 6.849 210 385 1:2500
7. Zagora 1.350 201 1.056 34 70 1:2500
TOTAL: 22.806 5.995 20.337 782 1.637 1.824.480
2.Municipality Podgorica
1. Hoti 3.508 1.791 5.240 233 392 1:2500
2. Stari Trabujin 1.740 441 1.128 78 129 1:2500
3. Gruda 1.614 855 2.176 133 224 1:2500
4. Budza 1.642 576 1.352 101 160 1:2500
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5. Orahovo 5.445 2.262 5.797 315 347 1:2500
6. Gornje .
13.480 498 1.111 49 197 1:2500
Strav e
TOTAL: 27.429 6.423 16.804 909 1.449 2.194.320
TOTAL 2010: 4.018.800

Table 2.11. Review of planned works on establishmen
registration of real estate rights in areas of the

the inventory cadastre is applicable in 2011.

t of the cadastre and

Republic of Montenegro in which

Surface Number of Number of Number . Value of

Or. Cadastral Number of Proportion

No. municipality KO cadastral cadastral .Of deeds of land of plans works

(ha) parcels cultures objects (EUR)

1. Municipality Berane

1. Azanje 1.223 1.910 11.648 120 903 1:2500

2. Bastahe 420 829 3.022 43 318 1:2500

3. Bubanje 727 1.217 1.088 92 93 1:2500

4. Bu ell 1.719 884 1.767 5 224 1:2500

5. Vinicka Il 804 377 1.116 3 282 1:2500

6. Vrbica 2.452 2.831 3.600 249 384 1:2500

7. Vu a 1.018 1.580 1.813 40 406 1:2500

8. Glavica 793 3.037 939 76 152 1:2500

9. Dobrodolje 689 536 2.309 68 307 1:2500

10. | Zaostro 1.670 3.483 4.608 186 452 1:2500

11. | Zagrad 698 1.340 4.275 49 631 1:2500

12. | Javorovo 2.575 1.166 4.877 119 386 1:2500

13 Kuriku e 4,121 3.994 1.926 96 399 1:2500

14. | Lubnice 3.406 3.303 13.752 169 1.596 1:2500

15. | Petnjica 730 1.645 693 227 72 1:2500

16. | Polica 6.118 9.003 1.779 762 161 1:2500

17. | Pra evac 605 538 924 42 85 1:2500

18. | Radmanci 1.969 2.424 3.277 274 523 1:2500

19. | Ruista 613 742 2.710 25 303 1:2500

20. | Savin Bor 3.847 1.752 3.364 147 564 1:2500

21. | Skakavac 291 584 3.071 26 415 1:2500

22. | Trpezi 2.721 2.140 458 245 139 1:2500

23. | Tucanje 1.061 1.814 4.830 157 634 1:2500

24. | Crni Vrh 1.630 2.754 1.931 123 297 1:2500

25. | Stitari 780 1.940 1.543 124 111 1:2500
TOTAL: 42.680 51.823 81.320 3.467 9.837 4.268.000
2.Municipality Mojkovac

1. | Bjelojevi i 4.203 799 1.714 78 308 1:2500

TOTAL: 4.203 799 1.714 78 308 252.180
TOTAL 2011 4.520.180

Table 2.12. Review of planned works on establishmen
registration of real estate rights in areas of the

the inventory cadastre is applicable in 2012.

t of the cadastre and

Republic of Montenegro in which

or. Cadastral Surface Number of Number of Number Number of Proportion Value of

No. municipality KO cadastral cadastral .Of deeds of land of plans works
(ha) parcels cultures objects (EUR)

1. Municipality Andrijevica

1. Gnjili potok 883 547 1.187 62 146 1:2500

2. Dulipolje 718 895 2.467 161 214 1:2500

3. Zabr ell 3.050 1.389 1.507 2 471 1:2500

4. JoSanica 4.525 1.052 2.653 113 287 1:2500

5. Kralje 680 728 1.360 108 232 1:2500
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6. Oblo Brdo 1.052 768 1.523 80 126 1:2500

7. Sjeno eta 632 462 879 47 108 1:2500

8. Slatina Il 1.302 1.045 1.257 15 222 1:2500

9. TreSnjevo Il 1.479 640 930 0 267 1:2500

TOTAL: 14.321 7.526 13.763 588 2.073 1.145.680
2.Municipality abljak

1. Crna Gora 4.010 1.650 3.194 84 221 1:2500

2. Mota ki Gaj Il 839 1 3 0 1 1:2500

3. PaSina voda Il 1.768 186 377 11 74 1:2500

4. Tepca 2.802 912 1.688 91 251 1:2500

5. abljak Il 1.201 3 13 0 1 1:2500

TOTAL: 10.620 2.752 5.275 186 548 849.600
3.Municipality Bijelo Polje

1. Bistrica 1.087 1.484 2.172 190 409 1:2500

2. Boljanina 1.732 1.446 2.288 169 402 1:2500

3. Godu$a 1.554 1.254 1.823 134 332 1:2500

4. Godijevo 1.570 1.402 2.215 166 368 1:2500

5. Jablanovo 577 841 1.046 57 119 1:2500

6. Ivanje 1.355 1.354 2.075 141 287 1:2500

7. Korita 8.603 3.040 6.457 267 619 1:2500

8. Kostenica 1.124 1.067 1.631 121 252 1:2500

9. Kradenik 655 718 1.148 99 239 1:2500

10. | Lozna 1.303 1.532 2.253 164 341 1:2500

11. | Mojstir 1.173 1.125 1.435 86 158 1:2500

12. | Negobratina 782 350 621 24 95 1:2500

13. Pe arska 1.653 1.891 2.949 212 410 1:2500

14. Radulovi i 436 471 727 50 116 1:2500

15. | Sipanje 513 374 574 36 133 1:2500

16. | Srednje Brdo 1.635 723 1.636 72 182 1:2500

17. | Crnis 645 545 836 57 137 1:2500

TOTAL: 26.397 19.617 31.886 2.045 4.599 2.111.760
TOTAL 2012 4.107.040

2.3. FINANCIAL RECAPITULATION

For realisation of the Programme of the establishment of the cadastre and
registration of the real estate rights on unsurveyed parts of the Republic and completion
of existing database of the cadastre of real estates it is necessary for special funds to

be provided to the amount of 21.629.823 EUR, or per years:

2008
2009
2010
2011
2012

- 4.226.893 EUR,;
4.756.910 EUR,;
4.018.800 EUR,;
4.520.180 EUR,;
4.107.040 EUR.
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2.4. WORKS ON MODERNISATION OF THE CADASTRE OF THE COASTAL
ZONE MANAGEMENT

Republic authority competent for works of the cadastre establishes and manages the
cadastre of the coastal zone management (Article 13 of the Law on Coastal Zone
Management).

Cadastre of the coastal zone management contains data on coastal zone management
and objects on it regarding its position, shapes, surface and data on rights on the
coastal zone and its user (Article 13 of the Law on the Coastal Zone Management)

2.4.1. Evaluation of the current situation

Sea acquatorium of Montenegro encompasses internal waters and territorial sea
12 nautical miles wide, while the coastal area covers about 300 km of the shore with
coastal zone with towns and settlements of six Montenegrin municipalities (Coastal
region)

Coastal zone as a dedicated area encompasses tight continental zone along the
Wh(z)le coast (surface of about 60 km?) and surface of the territorial sea of about 2.500
km<.

2.4.2. Programme of works

Beside the Law, programme of works derived from the free foundations and from
requests of the Public Enterprise for Coastal Zone Management of Montenegro, to have
the cadastre of real estates of the Coastal zone of Montenegro updated, and especially
to have all recent incorrect records from the cadastre corrected.

Works on modernisation of the real estate cadastre of the coastal zone
encompass:

- Renewal of marking of borders of the coastal zone,

Determining and marking of new parcels,

Filming of border and parcel of coastal zone and collecting of data on their
position, form, surface and on property right holders,

Digital analysis of recording data,

Correction of incorrect records and presentation of data on real estate
cadastre to the public,

Updating of database of real estate cadastre.

2.4.3. Financial recapitulation
For realisation of the Programme of modernisation of the real estate cadastre of

the coastal zone it is necessary for special funds to be provided to the amount of
310.000 EUR, or per years:

2008 - 70.000 EUR,;
2009 - 60.000 EUR;
2010 - 80.000 EUR;
2011 - 50.000 EUR;
2012 - 50.000 EUR
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3. ESTABLISHMENT OF THE CADASTRE OF PIPELINES

Cadastre of lines is the unique and public register in which the lines are registered on
lines and rights on them.

Governmental bodies, economic societies and other legal and natural persons are
obliged to, in businesses for which data are needed on lines and underground are
needed, especially upon making of technical documentation, or during the performance
of the construction works, use data from the cadastre of lines (Article 128 of the Law).
Lines are landline and underground with belonging devices and facilities (water-supply,
sewerage, oil pipeline, heating pipe, gas line, electrical lines, telecommunications, and
drainage, industrial and other lines). Belonging devices are devices which were built of
made in lines and which enable the functioning and functionally usage of pipes (panes,
shafts, and armature etz) (article 2 subsection 4 of the Law).

3.1. EVALUATION OF THE CURRENT SITUATION

At the area of the Republic, according to incomplete data, about 9000 km of
underground lines were built: telecommunications— 2900 km, water supply — 2200 km,
faecal sewerage — 500 km, atmospheric sewerage — 300 km and electric lines — 3100
km.

Cadastre of underground lines was founded in the period from 1960 until 1988,
according to than applicable Law on the Cadastre of Lines and Underground Objects.
("Official gazette of the Socialist Republic of Montenegro, No. 28/77) in municipalities:
Podgorica, Bar, Cetinje, Pljevlja and abljak.

3.2. PROGRAMME OF WORKS

Beside the Law, Programme of Works derived from free grounds and from
submitted requests of users (municipalities Bar, Tivat, Ulcinj etc., Ministry of finance, all
regional units of the Real Estate Agency, Agency for Telecommunications) and
systematic strategic documents (Space plan of the Republic of Montenegro, Agenda of
Economic Reforms in Montenegro, 2002 — 2007) and refers to:

Foundation of the cadastre of lines in municipalities in which it does not exist,
Foundation of the cadastre of lines in municipalities in which it is partially
developed in the previous period.

Table 3.1. Review of planned works on foundation of the cadastre of lines in 2008.

ordi Total underground Value of works

nal MUNICIPALITY lines (km) (EUR)

1. [Podgorica 1.870 1.870.000
TOTAL: 1.870 1.870.000
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Table 3.2. Review of planned works on foundation of

the cadastre of lines in 2009.

Ord

Total underground

Value of works

inal MUNICIPALITY lines (km) (EUR)
1. |Bar 855 855.000
b |Ulcing 440 440.000
3. [ivat 265 265.000
4. [Budva 277 277.000
TOTAL: 1.837 1.837.000

Table 3.3. Review of planned works on foundation of

the cadastre of lines in 2010.

Total underground

Ordl \uNICIPALITY lines Value of works
inal (EUR)
(km)

1. |Herceg Novi 450 450.000

2. |[Kotor 480 480.000

3. [NikSi 850 850.000

4. |Andrijevica 100 100.000
TOTAL: 1.880 1.880.000

Table 3.4. Review of planned works on foundation of

the cadastre of lines in 2011.

Total underground

Ord MUNICIPALITY lines Value of works
inal (EUR)
(km)
1. |Plievija 700 700.000
2. [Bijelo Polje 670 670.000
3. [Berane 410 410.000
TOTAL: 1.780 1.780.000

Table 3.5. Review of planned works on foundation of

the cadastre of lines in 2012.

Total underground
S];fl' MUNICIPALITY jnes, Va'“fé’&‘g)orks
(km)

1. |Danilovgrad 200 200.000
2. [Cetinje 380 380.000
3. |KolaSin 250 250.000
4. [Mojkovac 130 130.000
5. |Ro aje 180 180.000
6. |Plav 190 190.000
7. |Pluine 170 170.000
8. [Savnik 75 75.000
9. |abljak 120 120.000

TOTAL: 1.695 1.695.000

41



3.3. FINANCIAL RECAPITULATION

For realisation of the programme for foundation of the cadastre of lines it is
necessary funds to the amount of 9.062.000 EUR, or per year:

Funds of
Funds of the S
. municipality, and Total
Programme year Republic users of lines (EUR)
(EUR) (EUR)

2008 374.000 1.496.000 1.870.000
2009 367.400 1.469.600 1.837.000
2010 376.000 1.504.000 1.880.000
2011 356.000 1.424.000 1.780.000
2012 339.000 1.356.000 1.695.000
TOTAL: 1.812.400 7.249.600 9.062.000

4. BASIC STATE MAP, TOPOGRAPHIC AND REVIEW-TOPOGRAP HIC
MAPS

Basic state map (BSM) is the topographic map of proportions 1:5000, which in the
analogue shape on sheets for the whole territory of the Republic (article 2 subsection
13) of the Law).

Topographic maps are maps which are drafted with the standard proportion
international row 1:25000, 1:50000, 1:100000 and 1:200000 in which the natural and
constructed objects are shown at the surface of the Earth in the size which depends on
the proportion of the map (article 2 subsection 14) of the Law).

Review-topographic maps are maps of the proportion less than 1:200000 until and
inclusive the proportion 1:1000000, in which natural and constructed objects are shown
at the surface of the Earth (Article 2 subsection 15) of the Law).

4.1. REVIEW OF THE CURRENT SITUATION

4.1.1. Basic state map (BSM)

Basic state map is drafted in proportion 1:5000 for about 15% of the surface (307
sheets of about 2045) and 1:10000 for about 45% of the surface (200 sheets of about
total 450) of the Republic.

Maps of proportions 1:5000 are made in the period from 1968 to 1985 by
different geodetic and cartographical enterprises from the territory of former SFRY, and
by enterprises from the territory of Montenegro. Map of proportions 1:5000 after 1985,
has not been updated, nor changed into the digital form and works on its drafting were
not continued.

Map of proportions 1:10000 was made in the period from 1953 to 1970, and was
printed on various cartographic backgrounds (korektostat, paus, astralon). This map
also after 1970, has not been updated, nor was its drafting was continued.
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Picture 4.1. Overview of the existign sheets of the Basic State Map 1:5000
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Picture 4.2. Overview of the existing sheets of the Basic State Map 1:10000

4.1.2. Topographic and review maps

Republic of Montenegro is covered by topographic and review-topographic maps
made by the Military-geographic Institute from Belgrade:

proportions 1:25000 - TM25, with 129 sheets which are made in the period
from 1972 t01973, in the analogue form (arrangement and names of sheets is
shown at the picture 4.3)
proportions 1:50000 - TM50, with 43 sheets which are made in the period
from 1972 to1973, and small changes from 1983 in the analogue form
(arrangement and names of sheets is shown at the picture 4.4 );
proportions 1:100000 -TM100, with 16 sheets which are printed in the period
from 1985 to 1987 in the analogue form (arrangement and names of sheets is
shown at the picture 4.5 ),
proportions 1:200000 - TM200, with 7 sheets which are printed in the period
from 1982 to 1987 in the analogue form ,
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review-topographic map 1:300000 (TM300 — 4 sheets), which is printed in the
period from 1984 to 1985 in analogue form and which was in the period from
1995 to 1998 made in the digital raster and vector form.

Review-topographic map 1:500000 (TM500 — 1 sheet) which is printed in the
period from 1984 to in analogue form

General-geographic map 1:1000000.

Picture 4.3. Division on sheets of the topographic map 1:25000
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Picture 4.4. Division on sheets of the topographic map 1:50000

Picture 4.5. Division on sheets of the topographic map 1:100000
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4.1.3. Digital topographic map 1:25000

By donation of the Government of the Japan in 2007 making of digital
topographic map of proportions 1:25000 for 70% of the area of Montenegro ( 93 sheets
of the map, picture 4.6 below). The project will be realised until 2009.

For making of this map, air-filming of the whole area of the Republic of Montenegro was
done in proportions of filming 1:35000 to 1:40000.

Picture 4.6. Project Digital TM25000 — air-filming 2007
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4.1.4. Digital ortophoto plans and digital models o

f the terrain

In the previous period various aerial surveys were made of area of the Republic

and making of digital ortophoto maps and plans, and of digital models of the terrain.
They cover about 40% of the teritory of the Republic.

Data from previous surveys were acquired in different time periods and are of

different accuracy and differently updated, and therefore they have limited possibilities
for their usage for works in medium-term period.

In the following table an overview of the state of making ortophoto products and

digital models of the terrain which will be at disposal of potential users and buyers,
which will use it for programmed works only in case when it is estimated by the
technical documentation.

Table 4.1. Overview of the state of the making of o

models of the terrain

rtophoto products and digital

. . Proportion of the DMT,
Ordinal Location DOE DGP
1. Municipality Herceg Novi DOF5 (R1:5000)

2. Municipality Herceg Novi Project: Coastal zone ?R01F225F())0)
3. Municipality Tivat DOF5
4. Municipality Tivat Project: Coastal zone DOF 2.5
5. Municipality Kotor DOF5
6. Municipality Kotor Project: Coastal zone DOF 2.5
7. Municipality Budva DOF5
8. Municipality Budva Project: Coastal zone DOF 2.5
9. Municipality Bar DOF5
10. Municipality Bar -Project: Coastal zone DOF2.5
11. Municipality Bar- GUP Bar DOF3 DMT
12. Opéstina Ulcinj DOF5
13. Municipality Ulcinj- Project: Coastal zone DOF2.5
14. Municipality Podgorica Space plan DOF10 DMT
15. Municipality Podgorica GUPPodgorica DOF3 DMT
Municipality Podgorica: C.O. Hoti, C.O. Gruda, C.O. Stari
Traboin, C.O. Budza, C.O. Zatrijebac, CO. Dinosa, C.O.
16. Fundina, C.O. Vrbica, C.O. Medun, C.O. Ubli, C.O. Klopot, DOF2.5 DMT
C.O. Pelev Brijeg, C.O. Lutovo, and in most of the part C.O.
Bio i, C.O. wurkovi iand C.O. Ko i
17. Municipality Podgorica, Project: Kombinat aluminijuma DOF10 DMT
18. Municipality Podgorica, Project Planta e DOF5 D MT
19. Municipality Danilovgrad, Space plan DOF10 DMT
20. Municipality Danilovgrad, GUP Danilovgrad DOF5 DMT
Municipality Savnik: C.O. Dubrovsko, Du i, Komarnic a,
PoS enje, Mokro, MiloSevi i, Grabovica, Petnjica, G.Bukovica,
2L C.O. Donja Bukovica, C.O. Mljeti ak, C.O. Slatina, C.O. DOF2.5 DMT
Timar, C.0. Gornja Bijela, C.O. Donja Bijela, C.O. Malinsko
Municipality abljak: C.O. Moti ki Gaj2, C.O. Zabljak2, C.O.
22. PaSina Voda2, C.O. CrnaGora, K.O. Trepca DOF2.5 DMT
23. Municipality Cetinje: C.O. Cetinje I, C.O.Cetinje Il DOF2.5 DMT
24, Municipality Cetinje, Project: Lovcen2002 DOF5
Municipality Bijelo Polje: C.O. Ivanje, C.O. Dubovo, C.O.
Godijevo, C.0. Sipanje, C.O. Godusa, C.O. Kradenik, C.O.
o5 Crnis, C.O. Lozna, C.O. Radulovi i, C.O. Pe arska, C.O. DOE2 5 DMT

Bistrica, C.O. Kostenica, C.O. Mojstir, C.O. Srednje Brdo,
C.0. Negrobatina, C.O. Boljanina, C.O. Crn e Laholo, C.O.
Poda
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Picture 4.6. Overview of aerial photogrametrical survey of the territory of Montenegro in
2006
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4.2. PROGRAMME OF WORKS

Beside the Law, the programme has derived from submitted requests from users:
Ministry of finance;
Hydrological and Meteorological Service;
Municipalities (especially Podgorica) fro drafting and adoption of space and
urbanicstic plans;
Systematic and strategic documents:

0 Space plan of the Republic of Montenegro (,Process within which
performing of administrative functions of the state is provided regarding
space management encompasses works regarding all bases on space
elements. Bases have different purposes, contents and proportions
within which they are made") for needs of specially protected areas
and their extension: 1) national parks: Durmitor, Skadar Lake, Lov en,
Biogradska Gora, and future Prokletije, 2) regional parks Orjen,
Komovi, Maganik, Sinjajevina with Saranci, Magli , Bio and Volujak,
LjubiSnja, and Turjak with Hajla and 3) Natural monuments: Platije,
Canyon of the river Cijevna until the village Dino3a, and canyon of
Mala Rijeka, canyon of Mrtvice, Saline of Tivat, LuStica, Morinj bay,
Sasko lake and Saline of Ulcinj with knetas and Ada Bojana, and
protection of new speleologic objects, high-mountain glacial lakes,
hydrologic phenomena (estavels - Gornjepoljski vir etc, cashes - Vidov
potok etc), geologic and geomorphologic phenomena (findings of tufa
(icicle, bigar) - Podmalinsko and Zukva, remarkable canyons - canyon
Nevidio), of certain botanical and zoological localities (zones near
Platamuni, islands OIld Ulcinj and islands Kati i) ,
representative/monumental trees etc.

o Strategy of development of the traffic of Montenegro (for: 1.
Reconstruction of the railway Bar — Beograd, 2. Reconstruction of the
railway Podgorica — NikSi , 3. Rehabilitation of the railway Podgorica —
Skadar, 4. Revitalisation of the maritime economy, 5. Construction of
the Adriatic-lonian highway through Montenegro, 6. Construction of the
highway Podgorica — MateSevo, 7. Construction of the mini bypass
around Podgorica, 8. Reconstruction of the road Coast — Podgorica —
border with Serbia 9. Construction of the bypass around Bijelo Polje,
10. Reconstruction and rehabilitation of the road NikSi — border with
Bosnia and Herzegovina (S epan Polje), 11. Construction of the road
Risan — abljak, 12. Construction of the road Gusin je/Plav — Verusa,
13. Construction of the road Cetinje — NikSi , 14. Construction of the
bypass Ro aje, 15. Construction and reconstruction of the road Herceg
Novi — Trebinje, i.e. Meljine — Petijevi , 16. Construction of the bridge
over Verige, 17. Reconstruction of the Adriatic road, 18.
Reconstruction of the way Podgorica — NikSi — border with Bosnia and
Hercegovina — Trebinje, 19.Construction of the bypass Golubovci, 20.
Improvement of the traffic connection fo Savnik and abljaka with main
roads in Montenegro);
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4.2.1. Drawing of the state map of proportions 1:50

available data from the previous surveys.

00

Basic state map (BSM) of proportions 1:5000 will be made with the procedure of
making of new map in digital form based on the new direct aerial surveys or based on

Procedure of making of new BSM encompasses following activities:

Drafting of technical documentation (capital project);

Performing of aerial survey and scanning of aerial-records ( Real Estate

Administration);

Realisation of works (preparation of the terrain for aero-filming, determination
of the orientation points, identification and decoding, making of the BSM) and

monitoring of works.

Table 4.2. Making of BSM in 2008

Proportion Number of Surface of Value of
Ordinal Name of the location 1:5000 sheets sheets works
(ha) (EUR)
1. Municipality Bar X 75 50.519 505.190
2. Municipality Budva X 18 12.224 122.240
3. Municipality Herceg Novi X 35 23.359 233.590
4. Municipality Kotor X 49 32.990 329.900
5. Municipality Tivat X 7 4.627 46.270
6. Municipality Ulcinj X 38 25.886 258.860
TOTAL: 222 149.605 1.496.050
Table 4.3. Making of BSM in 2009
Proportion Number of Surface of Value of
Ordinal Name of the location 1:5000 sheets sheets works
(ha) (EUR)
1. Municipality Podgorica X 114 77.246 772.460
2. Municipality abljak X 66 44.410 355.280
TOTAL: 180 121.656 1.127.740
Table 4.4. Making of BSM in 2010
Proportion Surface of Value of
Ordinal Name of the location 1:5000 NlJSr;l]g:t;Of sheets works
(ha) (EUR)
1. Municipality Plu ine X 9 6.075 48.600
2. Municipality Pljevlja X 22 14.850 118.800
3. Municipality Danilovgrad X 20 13.500 108.000
4. Municipality KolaSin X 14 9.450 75.600
5. Municipality Cetinje X 81 54.670 437.360
6. Municipality NikSi X 34 22.806 182.448
TOTAL: 180 121.351 970.808
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Table 4.5. Making of BSM in 2011

Proportion Number of Surface of Value of

Ordinal Name of the location 1:5000 sheets sheets works
(ha) (EUR)

1. Municipality Ro aje X 12 8.100 81.000
2. Municipality Andrijevica X 21 14.321 114.568
3. Municipality Berane X 63 42.680 341.440
4. Municipality Bijelo Polje X 39 26.397 211.176
5. Municipality Mojkovac X 13 8.925 71.400
TOTAL: 149 100.423 819.584
Table 4.6. Making of BSM in 2012

Proportion Number of Surface of Value of
Ordinal Name of the location 1:5000 sheets sheets works

(ha) (EUR)

1. Municipality Andrijevica X 8 5.400 54.000
2. Municipality Berane X 8 5.400 54.000
3. Municipality Bijelo Polje X 14 9.450 94.500
4. Municipality Cetinje X 29 19.575 156.600
5. Municipality NikSi X 12 8.100 81.000
6. Municipality Plav X 10 6.750 67.500
7. Municipality Podgorica X 40 27.000 216.000
8. Municipality Savnik X 6 4.050 40.500
TOTAL: 127 85.725 764.100
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Picture. 4.7. Overview of the making of the planned sheets of the Basic State
Map 1:5000

4.2.2. Making of digital ortophoto map 1:5000 (DOF5 )

Digital ortophoto map of proportions 1:5000 (DOF5) will be made based on the
new direct aero-filming or available photo material from previous realised aero-filming in
2006 and 2007, in accordance with stipulated technical documentation and capital
project.

Procedure of making of DOF5 encompasses following activities:

Drafting of technical documentation (capital project)
Realisation of works and monitoring of works.

This Programme also introduces the practise that for territory of the Republic
cyclic aero-filming should be performed every 5 years in proportions not less than
1:20000 for updating of the database of BSM, drafting of DOF5 and updating of digital
topographic map 1:25000 (this practice exists almost in all European countries).
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Table 4.7. Making of digital ortophoto map of proportions 1:50

00 (DOF5) in 2008

Planned number

Surface of sheets

Value of works

Ordinal Name of the location of sheets (ha) (EUR)
1. Andrijevica 49 32.995 16.498
2. Berane 101 68.407 34.204
3. Bijelo Polje 98 66.135 33.068
4. Cetinje 133 89.962 44.981
5. Mojkovac 56 37.464 18.732
6. NikSi 322 217.611 108.806
7. Plav 72 48.663 24.332
8. Pluine 126 85.232 42.616
9. Plievija 200 134.770 67.385
10. Ro aje 64 42.951 21.476
TOTAL: 1.221 824.190 412.095
Table 4.8. making of digital ortophoto map of proportions 1:50 00 (DOF5) in 2009
Ordinal Name of the location Planor}esdhggtrzber Surface(r?;)sheets Valu?EoLvaRv)orks
1. Municipality Bar 75 50.519 25.260
2. Municipality Bijelo Polje 39 26.397 13.199
3. Municipality Budva 18 12.224 6.112
4. Municipality Danilovgrad 73 49.105 24.553
5. Municipality Herceg Novi 35 23.359 11.680
6. Municipality KolaSin 134 90.457 45.229
7. Municipality Kotor 49 32.990 16.495
8. Municipality Podgorica 207 139.411 69.706
9. Municipality Savnik 82 55.468 27.734
10. Municipality Tivat 7 4.627 2.314
11. Municipality abljak 66 44.410 22.205
12. Municipality Ulcinj 38 25.886 12943
TOTAL: 823 554.853 277.427

4.2.3. Making of digital topographic map 1:25000

After 2009, or after finishing of the project of making of digital topographic map

1:25000, financed from donations of the Government of Japan, for remaining part of the
Republic, i.e. for 30% of its territory, making of 35 sheets of the map will be continued.
Table 4.9. Making of the digital topographic map 1:25000 in 20 09

Ordinal

Nomenclature of sheets

Planned
number of
sheets

Surface of sheets
(ha)

Value of works
(EUR)

CoNou~LONE

112-4-4
113-3-3
113-3-4
129-2-2
129-2-3
129-2-4
130-1-1
130-1-2
130-1-3
130-1-4
130-2-1
130-2-2

Ifsar

ajni e
Metaljka
Viko
Mratinje
Pivska planina-north
Suplja stijena
Boljani i
Ljubisnja - west
Ljubidnja - east
Gotovusa
Kalu erovi i
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13. 130-2-3 Pljevlja
14. 130-2-4 Otilovi i
15. 131-1-3 Kamena Gora
TOTAL: 15 186.750 186.750

Table 4.10. Making of the digital topographic map 1:25000in 20 10

Planned number

Surface of sheets

Value of works

Ordinal Nomenclature of sheets of sheets (ha) (EUR)
1. 129-1-4 TjentiSte
2. 129-3-2 Lebrsnik
3. 129-4-1 Pluine
4. 129-3-3 Stepen
5. 129-3-4 Vratkovi i
6. 129-4-3 Pivski Manastir
7. 147-1-1 Koprivice
8. 147-1-2 Gosli
9. 147-2-1 Srijede
10. 146-2-4 Bile a-jug
11. 147-1-3 Po ekovi i
12. 147-1-4 Velimlje
13. 147-2-3 Trubjela - north
14. 147-3-1 Vilusi
15. 147-3-2 Grahovo
16. 147-4-1 Trubjela - south
17. 146-4-4 Dubravka
18. 147-3-3 Orjen
19. 147-3-4 Risan
20. 147-4-3 Bata
TOTAL: 20 228.250 228.250
4.2.4. Making of topographic and review-topographic maps

In the first phase of forming of cartographic database for the Republic, collection
of all topographic and review-topographic ordinance maps will be taken.
In the second phase, after the making of the digital topographic map 1:25000 in

2011, works will start on making of new and accurate topographic and review-
topographic maps for area of Montenegro. Works will start with the making of
topographic map 1:50000.

Table 4.11. Making of topographic and review-topographic maps

Year of Value of works
ordinal Activity realisation of Remark
(EUR)
works
Purchase of the
cartographic material:
Sheets of the map
1:300000 (analogue form)
1 - Sheets of the map 2008 10.000

1:300000 (digital
form)

sheets of the map
1:500000

sheets of the map
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1:1000000

other material
Making of digital
topographic map 1:50000 2012 100.000

TOTAL: 110.000

4.2.5. Forming of the Sector for cartography in the Real Estate Administration

In the first half of the 2008, Sector for Cartography will be formed in the Real
Estate Administration, with the following framework assignments: prepares, coordinates
and monitors realisation of the medium-term and long-term plans in the sphere of
cartographic activity; determines cartographic standards and collects geographic
names; decides on geographic names (toponyms, hydronyms, oronyms and horonyms)
and their changes, by previously acquired opinion of the local self-government; makes
and updates state topographic and review-topographic maps and thematic maps in all
forms; manages and updates cartographic informational system as the part of the
geospatial informational system; gives approval for usage and sale of thematic maps;
realises international cooperation in the sphere of the cartography and exchange of
cartographic publications and information.

4.3. FINANCIAL RECAPITULATION

For realisation of the Programme of making of the Basic State map, topographic
and review-topographic maps of the Republic special funds should be provided to the
amount of 6.392.804 EUR, or per years:

2008 - 1.918.145 EUR,;
2009 - 1.591.917 EUR;
2010 - 1.199.058 EUR,;
2011 - 819.584 EUR;
2012 - 864.100 EUR.
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5. SURVEY, MARKING AND RENEWAL OF BORDER MARKS AT THE
STATE BORDER AND FORMING OF THE RECORD ON THE STATE
BORDER

State border is the imagined vertical plane which passes along the border line and
divides the land, air and water (sea, lake and river) space and underground of
Montenegro from neighbouring countries, and the state border at the area of border
crossings at the airports and ports over which the international traffic rolls on (Article 3
substraction 1) of the Law on surveillance of the state border).

Border line is the line which on land and water divides the territory of Montenegro from
the neighbouring countries (Article 3 substraction 2) of the Law on surveillance of the
state border).

Works of survey, marking, maintenance and renewal of the border marks at the state
border, preparation of documents on state border and keeping of records of the state
border are done by the Real Estate Administration (Article 149 of the Law and (Article
36 of the Law on Surveillance of the State Border).

For works of the maintenance of the border line, which in accordance with the
international agreement should be cleaned from trees and other vegetation which
reduces visibility of border marks of border line, responsible is the governmental body
competent for real estate works (Article 38 of the Law on Surveillance of the State
Border)

5.1. EVALUATION OF THE CURRENT SITUATION

Montenegro has inherited the part of the border of the former SFRY with Albania,
while adequate defining of border with other neighbours is not finished. State border,
exactly 92%, stretches over the highland ground and on more places it goes over
mountain tops, while 8% has plane character, which in combination with the bad
weather is convenient for illegal crossings. Border line reaches the highest above sea
level at the border with Albania (2524 meters - mountain Maje e Rosit), and lowest at
the sea border with Albania and Croatia. One part of the border can not be reached
easily, because of the bad roads in the winter period.

Total length of the state border is:

- with Republic of Croatia 41,7 km (by land - 19,7 and by sea - 22),

with Republic of Bosnia and Herzegovina 254,4 km (by land - 204,5; rivers:
Piva, Tara and ehotina - 38,2; and Bile ko lake - 11,7),

with Republic of Albania 207,2 km (by land - 113,3; by sea - 22; Skadar lake -
38,8; and rivers: Grn ar, Cijevna, Bojana and Kravarski potok - 33,1),

with Republic of Serbia 244,1 km (by land - 234,1 km; and rivers: Lim,
Sekularska rijeka, Pe ka Bistrica and Su3anski potok - 10 km) out of which
75,6 km is towards Kosovo (by land - 72,4; and rivers: Lim, Sekularska rijeka
and Pe ka Bistrica - 3,2 km) i

in the open se 93 km.

Recent works on survey, marking, maintenance and renewal of the border marks
at the state border and keeping files of the state border were performed by the former
Ministry of Foreign Affairs of the State Union Serbia and Montenegro, and after that
Ministry of internal affairs and public authorities.
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5.2. PROGRAMME OF WORKS

5.2.1. Survey and marking of the state border and f orming of the record of the
state border

Beside the Law, Programme of works has derived from free grounds and

submitted requests of following users:

Ministry of Finance;

Secretariat for development.
Record of the state border consists data on survey and marking of the border line,
shape, size and position of the border marks and objects in the border area:

- Digital graphic review on position and way of stabilisation of the border line
and object in the border area;

List of coordinates and height above the sea level of points of the border line;
Description of the spreading of the border line;

List of points of the geodetic base (with overview draft) for filming, marking
and maintenance of border points and objects in the border area;

Sheets of the Basic State Map and topographic and review-topographic
maps;

Sea navigation maps,

List of numbers of the cadastral parcels and data on property right holders for
parcels on which the stabilised border marks are located,

Data on position of objects which are located in the border area and are used
for protection of the state border and control of the crossings of the state
border

Results of measurements, results of analysis of the data of measurements,
change and completion of the documents of the state border.

Contents of the register are also minutes of meetings of mixed professional
commission, proceedings on instalment of temporary marks on border line, proceedings
on instalment of permanent marks at the border lint etc.

Records on the state border will be formed by: taking over of existing data on
state border from the archives from the Ministry of Foreign Affairs of the former State
Union Serbia and Montenegro and Ministry of internal affairs and public authorities and
the new survey and marking of the state border.

Survey and marking of the state border and forming of records will be performed
in this medium-term period and it encompasses:

- Making of the digital graphic reviews on position and way of stabilisation of
the existing points of the state line and forming of the list of coordinates YXH
in the state coordinate system,

Making of marks, stabilisation and renewal of stabilisation, cleaning from
trees and other vegetation and marking of points of the border line,
Identification of existing points of the geodetic base and setting of new points
for needs of the geodetic filming,

Geodetic mapping of housing and economic objects in the border area (it is
accepted that the narrower border area has width of three meters on one side
and three meters on the other side of the border line, and that the wider
border area is around 300m) and of objects which are located in the border
area and are used for protection of the state border and control over
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crossings of the state border, based on existing cadastral plans, and from
data of the digital basic state ortophoto map 1:5000,

Forming of digital cartographic layers (of Basic state map, topographic and
review topographic maps and sea navigation maps) in the border area,
Selection of data from the base of real estate cadastre on cadastral parcels
and property right holders in the border area.

Table 5.1. Survey and marking of the state border  and forming of the records

Ordinal Border line towards Length Year Value of
(km) works
1. Albania 207 2008 450.000
2. Serbia 244 2009 396.000
3. Coastal part 93 2009 93.000
3 Bosnia and 254 2010 406.000
Herzegovina
4, Croatia 42 2011 67.000
TOTAL: 840 1.412.000

5.2.2. Forming of the sector for the state borderi  n the Real estate administration

In the second half of 2007, Sector for the State border in the Real Estate
Administration will be formed with the following framework assignments: keeping of
records on the state border, drafting of the medium-term programme and annual plan of
marking, numeration and survey of the state border, in cooperation with other sectors
participates in the procedures of public procurement and ceding of works from the area
of the sector, performs professional surveillance over contracted works, monitors
activities which refer the preparation of international contracts on state borders between
the Republic of Montenegro and neighbouring countries, cooperates with bodies
competent for demarcation and regulation of the state border, performs professional
and technical works in lessening of international agreements on state borders, prepares
annual reports on realised works regarding the state border.

5.3. FINANCIAL RECAPITULATION

For realisation of the Programme of Survey, marking and renewal of the border
marks on the state border and forming of records on the state border special funds are
to be provided to the amount of 1.412.000 EUR, or per year:

2008 - 450.000 EUR;
2009 - 489.000 EUR;
2010 - 406.000 EUR;
2011 - 67.000 EUR.
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6. REGISTER OF HOUSE NUMBERS, STREETS AND SQUARES AND
RECORDS OF SPACE UNITS

Register of house numbers, streets and squares consists of: home numbers, in the
inhabited place; previously determined house numbers in the street, or square;
previously determined house numbers with dates of changes; registration number and
the name of the cadastral municipality; number of the cadastral parcel; registration
number and name of the municipality; registration number and name of the inhabited
place; registration number of the street and name of the street, or square and previous
name of the street; or the square with the date when the change occurred (Article 151
of the Law)

6.1. REGISTER OF HOUSE NUMBERS, STREETS AND SQUARES
6.1.1. EVALUATION OF THE CURRENT SITUATION

Pursuant to the Law on settlements (2Official gazette of the FRoM2, No. 29/90
and 20fficial gazette of the RoM?2, N0.48/91, 17/92 and 27/94), records of names and
borders of the settlements, streets, squares and numbers of buildings were kept by the
government body competent for geodetic works and the municipal body competent for
communal works, in cooperation with the body competent for statistics works.

Picture 7.1. Way of representation of house numbers

6.1.2. PROGRAMME OF WORKS

Beside the Law, the programme of works has derived from the available
foundations and from the request of the Ministry of finance.
Making of the register of house numbers, streets and squares encompasses:
Making of technical documentation,
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Collecting of data on house numbers, streets and squares from municipal

bodies competent for communal works;

Making and installing of plates of house numbers, names of streets, squares

and issuance of resolutions;

Implementation of the special software module and forming of register.

A|m|ng unique regulation of marking of house numbers, streets and squares for

the territory the Republic, it is necessary for the new Law on Settlements or
corresponding legislation to be adopted.

6.1.3. FINANCIAL RECAPITULATION

For realisation of the Programme on making of the register of house numbers,
streets and squares special funds are to be provided to the amount of 1.800.000 EUR,

or per year:
2008 - 360.000 EUR;
2009 - 360.000 EUR;
2010 - 360.000 EUR;
2011 - 360.000 EUR;
2012 - 360.000 EUR.

6.2. RECORD ON SPACE UNITS

In the records of the space units data are kept for the following space units: Republic,
towns, municipalities, settlements, local communities, cadastral cantons, cadastral
municipalities, statistic districts, polling districts, streets and squares, objects and
belonging house numbers, border area, national park, area with specific pollution, free
customs zone and areas of interest for the Republic as a whole defined by the Law.
Record consists of data on: name, type, registration number or code, borders on the
topographic map and plans and source of data on borders, data on space units with
which they are connected etc. (Article 152 of the Law)

6.2.1. EVALUATION OF THE CURRENT SITUATION

Pursuant to the Law on Unigue Record and Register of Space Units (2Official
gazette of the RoM?, No. 43/90 i 27/94) body competent for the geodetic works has:

1) Kept record and graphic representation of streets and house numbers based
on which belonging of each house, house number, building of other object in the
statistic district is determined (article 3);

2) Managed and maintained cartographic base for forming of the register,
performed further cartographic analysis and reproduction of cartographic reviews for the
area of municipalities and of the Republic (Article 6);

61



6.2.2. PROGRAMME OF WORKS

Beside the Law, programme of works derived from free grounds and from the
request of the Ministry of finance.

Making of record of space units encompasses:

- Collecting of data on space units (pursuant to the Article 152 of the Law),
from competent body of the Republic for statistics works,
Determining of digital coordinates of border lines for space units of the
Republic, towns, municipalities and cadastral cantons, with accuracy of about
200 m,
Determining of digital coordinates of border lines for space units of the
cadastral municipalities, statistic districts, polling districts, streets and
squares, objects and belonging house numbers, border area, national park,
area with specific pollution, free customs zone and areas of interest for the
Republic as a whole determined by the Law with accuracy of about 5 m,
Making of digital ortophoto grounds with entering of border lines of space
units.

6.2.3. FINANCIAL RECAPITULATION

For realisation of the Programme of the record on space units special funds are
to be provided to the amount of 180.000 EUR, or per year:

2008 - 30.000 EUR;
2009 - 100.000 EUR;
2010 - 50.000 EUR.

7. GEODETIC-CADASTRAL INFORMATION SYSTEM

Geodetic-cadastral information system is the main sub-system of the information
system of governmental bodies which in an unique manner provides records of
geodetic and cadastral data on real estates and property rights, access to data by
authorised users regardless of their location, exchange of data and information
between the subjects of information system of governmental bodies (Article 2
subsection 16) of the Law).

Geodetic-cadastral information system contains data and functions of basic geodetic
works, cadastre of real estates, of lines, register of house numbers, streets and
squares, records of space units, basic state map, topographic maps and office
business (Article 155 of the Law).

7.1. EVALUATION OF THE CURRENT SITUATION

Records of geodetic-cadastral data on real estate and property rights on it were
by now kept by Real Estate Administration which, starting from 1992, has developed the
software called TerraSoft which also supports many functions of the information system.

TerraSoft is a complex geo-information solution for all functions of the state
cadastre and registration of real estate rights (including digital cadastral plans) and
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cadastre of real estates, and for all necessary supporting functions which refer to: office
business, presentation of cadastral data by means of internet technology and other. It
was projected and made in accordance with regulations in Montenegro on state survey
and cadastre and registration of real estate rights, regulations on office business of the
governmental bodies, International standards (ISO) and recommendations of the
OpenGIS Consortium.

Architecture of the software solution TerraSoft is based on the three-layer
generic structure (picture below). This model requires for schedule of the components of
the system at one layer of the three-layer architecture to be provided: on presentational
layer, business layer and data layer.

Presentational layer Business layer Data layer
WWW server
HTML HTITP TerraWWw

Client /’_\
— ()
1I RMI/IIOP

Applicative server IDBA
Applications: RMIilOP AN TerraDB
ppl’erraDig : <::> TerraAS I r
TerraDGP TerraTop
Terralntegra Data base
TerralmpEx EJB/CORBA \_/

Picture 7.1. Architecture of the software solution TerraSoft

Server of the data base is relational with object expansion. Nature of graphic
data corresponds to the object model of data, but systems for management of the
relational data bases are still in advantage in practice. Scheme of the data base is
projected to enable management of data on geometry, topology and ownership of real
estates based on cadastral records.

TerraSoft system is modularly developed software solution. It is oriented towards
the representative work place (the client), so the application which is used at that work
place is presented as a set of chosen modules of the TerraSoft system (table below).

Mark of the module Name of the module

TerraDB Scheme of the data base

TerraTop L\j/_la_nagement _of the geometry and topology of space entities at the
igital geodetic plan

TerraTK Topographic key

TerraKat Cadastre of lands

TerraNek Cadastre of real estates

TerraKanc Office business

TerraFor Data put on public opinion and making of property sheets

TerraDGP Digital geodetic plan

TerraDTM Digital model of the terrain

TerrakKU Cadastre of communal devices

TerraGO Geodetic base
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TerraGP Geodetic foundations

Terralntegra Synchronisation of records in the cadastral appliances
TerralmpEXx Export-Import of data on geodetic plans

TerralmpExDgn Forming of records on digital geodetic plan from dwg draft
TerraTKDgn Topographic key in Dgn format

TerraWwWw Distribution of data in WWW surrounding

Distribution of data and communication are performed over the computer network
which derived from merging of LAN networks of regional units into one WAN network for
the whole Montenegro, by using of MipNET service of T-Com.

Picture 7.2. Computer network of the Real Estate Administration

Beside mentioned TerraSoft software, Real Estate Administration also owns the
following computer equipment and applicative and system software:

Table 7.1. Overview of the existing situation and e  quipment and software in the
Real Estate Administration

Computer equipment in regional units of the Real Es  tate Administration

Name of the Outdated Modern Total .
. . Server . . Printers Scanners UPS
regional unit workstations | workstations amount
Andrijevica 1 2 1 3 1 1 1
Bar 1 4 12 16 7 2 1
Berane 1 2 4 6 2 1 1
Bijelo Polje 1 2 6 8 4 1 1
Budva 1 2 10 12 4 2 1
Cetinje 1 3 6 9 3 1 1
Danilovgrad 1 3 6 9 2 1 1
Herceg Novi 1 3 13 16 7 2 1
KolaSin 1 1 4 5 1 1 1
Kotor 1 4 9 13 6 1 1
Mojkovac 1 2 3 5 1 1 1
NikSi 1 8 11 19 6 2 1
Plav 1 1 4 5 2 1 1
Plu ine 1 1 3 4 2 1 1

(o))
N




Pljevlja 1 2 7 9 3 1 1
Podgorica 1 11 23 34 10 2 1
Ro aje 1 2 3 5 3 1 1

Savnik 1 1 1 1 1 1
Tivat 1 1 6 7 4 1 1
abljak 1 1 2 3 1 1 1

Ulcinj 1 4 9 13 2 1 1
Total: 21 59 143 202 72 26 21

Computer equipment in the headquarters of the Real

Estate Administration

game of the Server qukSt UPS Plotter Printers Scanners
epartment ations

Department for GIS 5 9 9 3 1A4
R NEARRE B
Common service 7 2 3 1
Accounting 3 1 1 1
Department for survey 2 1

Applicative and system software in the Real Estate

Administration

Department

Aplicative

System

Regional units

Terrasoft, Lotus Notes, Sophos, Microsoft
Office, Oracle DBMS, Progress

Windows 2000 server, Windows
2000 professional, Windows XP

Department for GIS

Terrasoft, Lotus Notes, Sophos, Microsoft
Office, Oracle, Progress, Leica Spider,
AutoCad, Microstation, Digit98, DMBase

Windows 2000 server,
Windows 2003 server,
Windows 2000 professional,
Windows XP

Department for
photogrametry and
cartography

ISM, LPS, AutoCad, Microstation, Esri
ArcGis, ERDAS

Windows 2000 professional,
Windows XP

Common service

Microsoft Office

Windows professional,
Windows XP

Accounting

Application for electronic commerce,
Microsoft Office

Windows 2000 professional,
Windows XP

Department for survey

Digit98,
Microsoft Office

Windows 2000 professional,
Windows XP

7.2. PROGRAMME OF WORKS

Beside the Law, programme of works on modernisation of geodetic-cadastral

information system derived from available grounds and from:

Requests of users: Ministry of Finance (for adaptation of the geodetic-
cadastral information system to the Law, and for updating of the data
base), and Statistical Office;
Need for modernisation and promotion of hardware and software
infrastructure of the current system aiming increasing of productivity and

providing quality of services of the Administration.
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Table 7.2. Dynamics of activities on works of procu

the hardware infrastructure

Or
din Activity 2008 2009 2010 2011 2012
al
Maintenance
1 and upgrading
of the hardware
infrastructure
1.1 Hardware
Riﬁ)(ljas:rrcspst of Procurement of | Procurement of | Procurement of | Procurement of
New equipment . ' | workstations and | workstations and | workstations and | workstations and
workstations and . ) . . - . . A
UPSs peripheries peripheries peripheries peripheries
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance maintenance
the system and service of | and service of | and service of | and service of and service of
the equipment | the equipment | the equipment | the equipment | the equipment
Communication
1.2 .
infrastructure
Upgrading of the
. Upgrading of the | communication
New equipment communication | infrastructure —
and services infrastructure — | WAN network,
LAN networks new Internet
services
. Costs of Costs of Costs of Costs of Costs of
Maintenance of communication | communication | communication | communication | communication
the system services of services of services of services of services of
providers providers providers providers providers
13 Specialised
) equipment

Procurement of

Equipment fro the 3D

3D displays and | equipment and

GIS analysis specialised
workstations

Procurement of
the 3D
equipment and
specialised
workstations

Procurement of
the 3D
equipment and
specialised
workstations

Procurement of
the 3D
equipment and
specialised
workstations

Procurement of
the 3D
equipment and
specialised
workstations

Table 7.3. Dynamics of necessary funds for procurem
hardware infrastructure

rement and maintenance of

ent and maintenance of the

Or
din Activity 2008 2009 2010 2011 2012
al
Maintenance and
upgrading of the
1
hardware
infrastructure
1.1 | Hardware
New equipment 80.000 20.000 20.000 20.000 20.000
Maintenance of the 20.000 | 20000 | 20.000 20.000 20.000
system
Communication
1.2 |
infrastructure
New equipment and 30.000 | 20.000
services
Maintenance of the 100.000 | 100.000 | 100.000 | 100.000 100.000
system
1.3 | Specialised equipment
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Equipment fro 3D displays |, 000 | 20000 | 10.000 10.000 10.000

and GIS analysis

TOTAL: 250.000 | 180.000 | 150.000 | 150.000 150.000
ALL TOTAL: 880.000

Table 7.4. Dynamics of activities on works of procu
the software infrastructure

rement and maintenance of

Ordinal | Activity 2008 2009 2010 2011 2012
Maintenance
1 and upgrading
of the system
software
11 Operative
) systems
Maintenance of Licensing and | Licensingand | Licensingand | Licensing and Licensing and
upgrading to upgrading to upgrading to upgrading to | upgrading to new
the software new versions new versions new versions new versions versions
System for
1.2 management of
data bases
. . Licensing of
Licensing DBMS
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the DBMS of the DBMS of the DBMS of the DBMS DBMS
System software
1.3 for business
communication
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the software | of the software | of the software | of the software software
Protection and
14 antivirus
programmes
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the software | of the software | of the software | of the software software
Maintenance
and upgrading
2 of the
applicative
software
GPS network —
2.1
software
New modules
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the software | of the software | of the software | of the software software
Photogrametry
2.2 and distance
detection

Procurement of

Procurement of

Procurement of

new software new software new software
New modules modules for modules for modules for
photogrametry | photogrametry | photogrametry
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restitution and

restitution and

restitution and

Maintenance of
the software

distance distance distance
detection detection detection
Regular Regular Regular Regular Regular

maintenance
and upgrading

maintenance
and upgrading

maintenance
and upgrading

maintenance
and upgrading

maintenance and
upgrading of the

of the software | of the software | of the software | of the software software
23 GIS and
) cartography
Procurement of | Procurement of
new software new software | Procurement of
New modules modules for modules for new software
GIS and GIS and modules for GIS
cartography cartography | and cartography
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the software | of the software | of the software | of the software software
24 Real Estate
) Cadastre
Upgrading of Upgrading of Upgrading of
. existing and existing and existing and
Upgrading of the | development of | development of | development of
TerraSoft system new new new
functionalities of | functionalities of | functionalities of
the software the software the software
Implementation of Analysis of Analysis of Analysis of
the module existing data, existing data, existing data,
Register of house testing and testing and testing and
implementation | implementation | implementation
numbers, streets of new software | of new software | of new software
and squares modules modules modules
. Analysis of
Implementation of existing data,
the module testing and testing and testing and
Register of space implementation | implementation | implementation
units of new software | of new software | of new software
modules modules modules
Analysis of
Implementation of e;zz?lrrlg gitda‘ testing and testing and
the module . implementation | implementation | implementation
Cadastre of lines of new software | of new software | of new software
modules modules modules
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the software | of the software | of the software | of the software software
Applicative
software for
2.5 .
business
communications
. Regular Regular Regular Regular Regular
Maintenance of maintenance maintenance maintenance maintenance | maintenance and
the software and upgrading | and upgrading | and upgrading | and upgrading | upgrading of the
of the software | of the software | of the software | of the software software
2.6 Archive
Analysis of
existing data,
testing and Testing and Testing and
Implementation of implementation | implementation | implementation
of archive of archive of archive
the module bases and bases and bases and
suitable suitable suitable
software software software
solutions solutions solutions
Regular Regular Regular Regular

Maintenance of
the software

maintenance
and upgrading
of the software

maintenance
and upgrading
of the software

maintenance
and upgrading
of the software

maintenance and
upgrading of the
software
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Upgrading of work

3 of INFORMATION
SYSTEM
Making of the
MODEL OF
DATA for real
estate cadastre,
3.1 cadastre of lines
and Register of
house numbers,
streets and
squares
Analysis of the
structure of
cadastral data
UML scheme and
identification of
packages and
classes
Forming of the
Catalogue of catalogue in
. accordance
objects with 1SO and
OGC standards
Forming of the
Catalogue of catalogue in
topographic signs | accordance
and signatures with ISO and
OGC standards
Forming of the
Catalogue of catalogue in
accordance
metadata with ISO and
OGC standards
- . Specification of
Specification of the format
the format for according to
data exchange 1SO and IGC
standards
Definition of the
work processes
Work processes according to
1ISO and OGC
standards
Analysis, Analysis,
improvement improvement
Testing of models | and testing of | and testing of
the model of the model of
data data
3.2 Geoportal
Adoption of Adoption of
Definition of the standards and | standards and
infrastructure defining of defining of
services services
Procurement of
HardWare' adequate
software hardware-
infrastructure _ software
infrastructure
Adoption of
standards,

Implementation of
the infrastructure
of the space data

defining of the
catalogue of
metadata and

Implementation
of the elements
of infrastructure

its services of space data
Adoption of Publishing of Upgrading of
Implementation of software Geoportal, functionality Upgrading of
solutions for upgrading of and functionality and
Geoportal Geoportal, functionality and | implementation | implementation of

internal testing

implementation

of new services

new services
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and finishing

of new services

Maintenance of
the software

Regular
maintenance
and upgrading
of the software

Regular
maintenance
and upgrading
of the software

Regular
maintenance and
upgrading of the

software

Table 7.5. Dynamics of necessary financial

assets f

maintenance of the software infrastructure

or procurement and

Ordinal

Activity

2008

2009

2010

2011

2012

Maintenance
and
upgrading of
system
software

11

Operative
systems

Maintenance of
software

40.000

40.000

40.000

40.000

40,000

1.2

System for
management of
data base

Licensing

80.000

Maintenance of
software

16.000

16.000

16.000

16.000

16,000

13

System
software for
business
communication

Maintenance of
software

8.000

8.000

8.000

8.000

8,000

14

Protection and
antivirus
programme

Maintenance of
software

4.000

4.000

4.000

4.000

4.000

Maintenance
and
upgrading of
the
applicative
software

2.1

GPS Network

New modules

Maintenance of
software

12.000

12.000

12.000

12.000

12.000

2.2

Photogrametry
and distance
detection

New modules

150.000

50.000

50.000

Maintenance of
software

50.000

70.000

70.000

70.000

70.000

2.3

GIS and
Cartography

70



Licensing

New modules

50.000

150.000

100.000

Maintenance of
software

40.000

40.000

60.000

60.000

60.000

2.4

Real estates
cadastre

Upgrading of the
TerraSoft system

35.000

35.000

35.000

Implementation
of the module
Register of
house numbers,
streets and
squares

15.000

15.000

15.000

Implementation
of the module
Register of
space units

15.000

15.000

15.000

Implementation
of the module
Cadastre of lines

30.000

30.000

20.000

Maintenance of
software

40.000

60.000

60.000

70.000

70.000

2.5

Applicative
software for
business
communication

Maintenance of
software

12.000

12.000

12.000

12.000

12.000

2.6

Archive

Implementation
of the module

15.000

15.000

15.000

Maintenance of
software

8.000

8.000

8.000

8,000

Upgrading of
the work of the
information
system

3.1

Making of
MODEL OF
DATA for real
estate cadastre,
cadastre of
lines and
Register of
house numbers,
streets and
squares

110.000

UML scheme

Catalogue of
objects

Catalogue of
topographic
signs and
signatures

Catalogue of
metadata

Specification
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Work processes
Testing of
models

3.2 Geoportal
Defining of
architecture
Hardware-
software 120.000
infrastructure
Implementation
of the
infrastructure of
space data
Implementation
of Geoportal
Maintenance of
software

20.000

30.000 20.000

50.000 50.000

40.000 50.000 50.000 40.000

40.000 40.000 40.000

692.000 830.000 690.000 440.000 380.000
TOTAL: 3.032.000

ALL TOTAL: 3.912.000

7.3. FORMING OF THE DEPARTMENT FOR GEODETIC-CADASTR AL
INFORMATION SYSTEM

In the second half of 2007, Department for geodetic-cadastral information system
will be formed in the Real Estate Administration with the following framework
assignments: use and maintenance of the technical base of the information system;
research and development of the introduction of the methodology and establishing of
standards for management of data, projecting of the system, projecting of the system,
programming preparation, control and data capture for informatics and communication
purposes; providing of the data integrity; procurement of the information equipment
(hardware and software); hardware and software servicing; protection of copyrights on
drafted programme solutions; introduction of new operative systems, system software,
telecommunication software, computer network, local network, Internet and intranet,
forming and maintenance of the WEB and MAIL servers, receiving and assortment of
the materials for making of WEB and other presentation of the Real Estate
Administration in Montenegrin and English language; distribution of data over media;
computer network, intranet and Internet; drafting of medium-term and annual work
programmes; testing and implementation of Geoportal and infrastructure of space data.

7.4. FINANCIAL RECAPITULATION

For realisation of the Programme for modernisation of geodetic-cadastral
information system it is necessary for special funds to be provided to the amount of
3.912.000 EUR, or per year:

2008 - 942.000 EUR;
2009 - 1.010.000 EUR;
2010 - 840.000 EUR;
2011 - 590.000 EUR;
2012 - 530.000 EUR.
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8. RESTRUCTURING OF THE LAND TERRITORY BY LAND
MANAGEMENT

Aiming more rational usage of the agricultural land, conduction of melioration and other works
and creation of more favourable conditions for development and promotion of agricultural
production, arrangement of land into larger and more straight parcels (Land Management) can
be performed (Article 32 of the Law on Agricultural land)

Land Management can be done (Article 34 of the Law on Agricultural Land):

1) If due to the large dismembering, pulverousity and irregular shape of the land parcels, that
land cannot be rationally cultivated,;

2) If due to existing ownership and property relations of due to the great dismembering and
irregular shape of the land parcles the production cannot be organised, which will provide
profitability of funds which are to be invested in areas where melioration works are
approved or where they are being done or were done;

3) If the construction of major roads (ways, railways), other objects (dams, channels, artificial
lakes etc.) or restructuring of larger water courses causes or will cause further
fragmentation of land parcels and disturbances of the road and channel network

8.1. EVALUATION OF THE EXISTING SITUATION

In the period from 1998 to 2002 works were done on restructuring of the land
territory by land management only at the territory of municipalities: Ulcinj on the surface
of 100 ha, Budva and Kotor (Mr evo Polje) on surface of about 240 ha and municipality
Herceg Novi (Sutorinsko Polje and Bra kovina) on surface of about 120 ha.

Land management was performed on the base of the Law on Agricultural Land
("Official gazette of the RoM", N0.15/92, 59/92 and 27/94)

8.2. PROGRAMME OF WORKS

Programme of works on restructuring of land territory by land management refers
to works which are envisaged by the Strategy for Development of production of food
and rural areas.

In Montenegrin agriculture there are numerous limitations and one of them is very
pulverous property with low level of intensity. Production in aggravating conditions on
very pulverous properties does no enable stronger modernisation, which causes low
competitiveness. Even more aggravating is the fact that there are no legal regulations
which would stop further fragmentation of property. There is also a significant problem
of the change of the purpose of the agricultural land for usage with different purposes,
which causes the permanent loss of this non-renewable resource (Chapter 2.1.2.).

Therefore, increasing of competitiveness of food producers at domestic and
foreign market is possible by realisation of basic goals of the Strategy, from which the
operative goals are (Chapter 3.1.3.):

- Enlargement of the family households with commercial production with
simultaneous prevention of further fragmentation of the parcel (reduction of
the size of parcels);

Restructuring of the agricultural land, including enlargement of property,
irrigation and melioration.

73



One of the largest challenges in the forthcoming period will be establishing of the
sustainable system of agriculture which will be competitive at the domestic and foreign
market.

Aiming that, the programme of better usage of the agricultural land was
determined, in which, among other things a support is given to restructuring of the
agricultural land (melioration, draining, improvement of fertility) (Concept of measures of
agrarian policy and budget plan for 2007 — 2013, Chapter 2.2.2.)

In the same chapter of the Strategy, a planned framework of the budgetary
support is given for period from 2006 to 2012, from which for realisation of the
programme for restructuring and usage of agricultural land funds are planned to the
amount of 2,9 million EUR.

Maximal effects of invested funds can be expected only in case when the
programmed activities of restructuring and protection of agricultural land are performed
in the procedure of land management and when they are managed together by Ministry
of Agriculture, forestry and water management and Real Estate Administration.

Table 8.1. Review of planned works on restructuring
land management in 2008

of the land territory by the

Surface of the
Ordinal . Cadastral land Value of
number Municipality municipality management works
area (EUR)
(ha)
1 Budva and Kotor Prijevor and 240 48.000
Visnjevo
TOTAL: 240 48.000

8.3. FINANCIAL RECAPITULATION

For realisation of the Programme on restructuring of the land territory by land
management it is necessary for funds to be provided to the amount of 48.000 EUR, or
per year and by sources of the provided funds:

Programme year Funds of the Funds of Total
Republic municipality (EUR)
(EUR) (EUR)
2008 9.600 38.400 48.000
TOTAL: 9.600 38.400 48.000
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9. REORGANISATION OF THE REAL ESTATE ADMINISTRATION AND
MODERNISATION AND CONSTRUCTION OF THE AREA OF THE
REAL ESTATE ADMINISTRATION AND REGIONAL UNITS FOR
CADASTRE OF REAL ESTATES

Main goals of the administration reform in Montenegro are (Chapter 2. of the
Strategy of administration reform in Montenegro 2002 — 2009) :

1) Significant assignment of competence to lower system levels, with which a higher
level of flexibility of the overall administrative system is achieved,

2) Providing of better performance of assignments and introduction of some
mechanisms of control, and insisting on more efficient determining of responsibilities
on all levels,

3) Competition and possibility of choice of administrative services,

4) Development of public services and services which should be in the function of
consumers, i.e. of citizens and economic entities,

5) Providing of better human resources management in the administration, and
improvement of positions of the key state officials,

6) Optimal using of possibilities provided by the modern information technology,

7) Raising of the quality level of the legal regulations and performing of deregulation in
some overnormed areas and

8) Strengthening of the directing function of monitoring of the administration system
activities.

9.1. EVALUATION OF THE CURRENT SITUATION

Recent Real Estate Administration was organised in accordance with the
functions from the previous Law and regulations on work of governmental bodies. In
performance of activities from its competence in Real Estate Administration about 350
people have been employed, which are assigned to jobs in the headquarters of the
Administration, and in regional units.

Real Estate Administration, for efficient performance of works and services, does
not have appropriate business space in the headquarters of the Administration in
Podgorica, nor in centres of regional units in municipalities.

9.2. PROGRAMME OF WORKS

9.2.1. Reorganisation of the Real Estate Administra  tion

Reorganisation of the Real Estate Administration will be performed in accordance
with:
Basic functions determined by the Law;
Strategy of the administration reform in Montenegro - 2002-2009.
From the aspect of the Law, basic functions which will be performed by the Real
Estate Administration are:
Making and maintenance of the state reference geodetic systems;
Forming of metrologic and geodetic laboratory and performing of metrologic
operations;
Establishment and maintenance of the real estate cadastre;
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Establishment and maintenance of the cadastre of lines;

Drafting and maintenance of the Basic state map, topographic and review-

topographic maps and forming of the unique cadastral data base of the

Republic;

Survey, marking, maintenance and renewal of border marks at the state border

and keeping of records of the state border;

Keeping of the register of house numbers, streets and squares and records on

space units;

Management of the geodetic-cadastral information system,;

Restructuring of the land territory by land management (programming and

financing of works);

Management of the archive of documentation on state survey and real estates.

From the aspects of the Strategy of the administrative reform, reorganisation of the

Real Estate Administration will have as a goal realisation of the efficient administration,
aiming results of work, or:

Optimisation of the number of employees, transfer of authorisations, in

accordance to the Law, to the private geodetic sector (enterprises and

entrepreneurs) administrative and professional functions which are not

considered essential;

Control of the performance of works and responsibility of the partner private

geodetic sector (enterprises and entrepreneurs);

Responsible providing of services to citizens (consistency of the 2orientation

towards the client?> and viewing of the citizens as 2valuable consumers?) at

lower system levels (cadastres in municipalities);

Promotion of the management with human resources (potentials);

Together with the enterprises and entrepreneurs to determine average

normative of the working hours and minimal price of the geodetic works;

Modernisation of work of Real Estate Administration through: programme of

regular training of employees, introducing of knowledge of foreign language

and computer literacy as minimal criteria for admission of new co-workers,

introduction of modern techniques of management, introduction of the system

form monitoring of the work results.

9.2.2. Modernisation and construction of space

Aiming improvement of the quality of services to users and improvement of the
working conditions for employees, with the Programme is planned a construction of the
business space in Podgorica and modernisation and procurement of functional space in
the regional units.

Construction of business space in Podgorica is planned at a secured location
with the surface of the object of about 3000 m? in 2008.

Estimated value of the object and equipment amounts about 3.600.000 EUR.
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Table 9.1. Modernisation and procurement of the fun  ctional space in regional

units in 2008
Procurement
and .
adaptation of Procure_ment Maintenance
. . . of furniture and
Regional unit the business d deti t of Value of works
space and and geodetic procuremen
equipment vehicles

computer

equipment
Ro aje 205.000 30.000 20.000 255.000
Mojkovac 155.000 30.000 20.000 205.000
abljak 155.000 30.000 20.000 205.000
Plav 5.000 10.000 20.000 35.000
Plu ine 5.000 10.000 20.000 35.000
Andrijevica 5.000 10.000 20.000 35.000
Savnik 5.000 10.000 20.000 35.000
Podgorica (Tuzi 300.000 60.000 140.000 500.000
and Golubovci)
Bar 5.000 20.000 40.000 65.000
Ulcinj 5.000 10.000 40.000 55.000
Budva 5.000 10.000 40.000 55.000
Tivat 5.000 10.000 40.000 55.000
Herceg Novi 5.000 20.000 60.000 85.000
Kotor 5.000 20.000 60.000 85.000
Plievlja 5.000 10.000 60.000 75.000
Bijelo Polje 5.000 10.000 60.000 75.000
Berane 5.000 10.000 40.000 55.000
NikSi 5.000 20.000 60.000 85.000
Danilovgrad 5.000 10.000 20.000 35.000
Cetinje 5.000 10.000 20.000 35.000
KolaSin 5.000 10.000 20.000 35.000
TOTAL: 900.000 360.000 840.000 2.100.000

9.2.3. Qualification of the Real Estate Administrat  ion for the realisation of the
Programme

Aiming technical, personnel and organisational qualification of the Real Estate

Administration for realisation of the Programme, in second half of 2007 it is necessary to
provide 700,000 EUR.

9.3. FINANCIAL RECAPITULATION

For realisation of the Programme for modernisation and construction of the space
of Real Estate Administration and regional units for real estate cadastre it is necessary
to provide special funds to the amount of 5.700.000 EUR in 2008.

77



10. ARCHIVE OF THE DOCUMENTATION ON STATE SURVEY AN D
REAL ESTATES

Data on basic geodetic works, archive originals of plans and maps, first and periodical
copies of data base of the real estate cadastre, originals of maps for capability
evaluation of the land with descriptions of the pedologic profiles with results of
laboratory analysis and samples and original records on delimitation of cadastral
municipalities are kept in special archive of the Real Estate Administration.
Development plans of the survey, real estate cadastre and cadastre of lines are kept in
specially secured rooms in the Real Estate Administration — service for real estate
cadastre in municipality (Article 171. of the Law).

Governmental bodies and organisations, bodies of local self government, legal and
natural persons have the right for insight in data of the real estate cadastre and
cadastre of lines and to demand for transcripts and copies of data in analogue or digital
form to be issued on facts contained by the cadastre of real estates and lines (Article
172 of the Law).

10.1. EVALUATION OF THE CURRENT SITUATION

Documentation on real estate survey was kept in the current archive in the
headquarters of the Real Estate Administration, and in regional units. The analysis of
the current situation has determined that additional modernisation of the archive system
is necessary, and significant improvement of providing services to users of geodetic and
cadastral data.

10.2. PROGRAMME OD WORKS

Beside the Law, the programme of works on forming and work of the Archive of
documentation on state survey and real estates has derived from free grounds, and
from:

Requests of users: Ministry of finance (keeping and securing of the archival
records in accordance with European standards);

Necessity of modernisation and upgrading of keeping of documentation for
state survey and real estates and providing of good services on their
distribution in the Real Estate Administration.

Forming and work of the Archive of documentation on state survey in the
headquarters of the Real Estate Administration in Podgorica and centres of regional
units encompasses:

- Scanning of the existing archive material on cadastral plans, geodetic-
photogrametric development plans, review plans, development plans of the
cadastral classification and capability evaluation of land, collection of
documents etc.,

Procurement of the appropriate office equipment for archiving and physical
protection of the archive and other documents,

Procurement of the technical systems for storing and physical protection of
digital data,

Forming of the catalogue of data on: geodetic network, ODK and topographic
and review-topographic maps,

Establishment and work of multifunctional system of the data distribution,
Forming of the Library of the Real Estate Administration
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10.3. FORMING OF THE DEPARTMENT FOR ARCHIVE OF DOCUMENTS ON
STATE SURVEY AND REAL ESTATES IN THE REAL ESTATE
ADMINISTRATION

In the second half of 2007, a Department for archive of documents on state
survey and real estates will be formed in the Real Estate Administration with the
following framework goals: establishment and work of the multifunctional system of the
data distribution; coordination of activities at the area of the geoinfromation
infrastructure; preparation and keeping of the analogue and digital data in the form
suitable for publishing; preparation and providing of data to users in the analogue and
digital form (physical preparation, providing of access to the data, enabling of the insight
in data); informing of users on types of information, metadata, review layers, catalogue
of data in other publications, demo displays and detailed descriptions of the structure of
issued data; keeping of the central record of space data with metadata; technical and
personal help to users, solving of complaints, preparation of information on using of
data, keeping of various statistics on usage and sale of data, promotion of the geodetic
service, drafting of various reports, participation in professional meetings; leering of the
price policy and providing of the legal protection of copyrights for geodetic data;
managing of the library of the Real Estate Administration and cartographic collection
submitting of archive material to the Archive of Montenegro, preparation of the
information of common interest.

10.4. FINANCIAL RECAPITULATION

For realisation of the Programme of modernisation of the state archive of
documents on state surveys and real estates special funds are to be provided to the
amount of 270.000 EUR, or per year:

2008 - 70.000 EUR;
2009 - 50.000 EUR;
2010 - 50.000 EUR;
2011 - 50.000 EUR;
2012 - 50.000 EUR.
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11. ADOPTION OF NEW AND INOVATION OF EXISTING BYLAW S IN
THE SPHERE OF THE STATE SURVEY AND CADASTRE AND
REGISTRATION OF REAL ESTATE RIGHTS

11.1. EVALUATION OF THE CURRENT SITUATION

Based on authorisation from the Law on State Survey, Cadastre and Registration

of Real Estate Rights ("Official gazette of the RoM", No. 55/00) Administration has
adopted following bylaws and instructions:

Decree on height of compensation for use of data on survey, real estate
cadastre and services of the Real Estate Administration ("Official gazette of
the RoM", No. 31/05),

Rule book on technical documentation and performance of geodetic works
("Official gazette of RoM", No. 61/01 and 17/02),

Rule book on contents and way of performing of state real estate survey
("Official gazette of the RoM", No. 55/01),

Rule book on maintenance of the state survey of real estates ("Official
gazette of RoM", No. 61/01),

Rule book on draft and maintenance of the real estate cadastre ("Official
gazette of RoM", No. 22/06),

Rule book for basic geodetic works ("Official gazette of RoM", No. 55/01),
Instruction for digital plans, Real Estate Directorate, 2004.

11.2. PROGRAMME OF WORKS

Based on the Article 174 of the Law, the Government and on the Article 175 of

the Law Ministry of Finance, upon suggestion of the Real Estate Administration are to
adopt within the period of two years (Article 190 of the Law) following bylaws:

Year of Value of
Ordinal Name of the bylaw adoption wc()rl)(s
Way of getting the work licence and keeping records on work 3.000
1. licences, contents and form of legitimating for performance of 2008.
geodetic works
Technical normative, methods and way of work in drafting and 3.000
control of the technical documentation for performing of geodetic
2. works and acquiring of authorisation for projecting and performing of 2008.
geodetic works, performing of professional monitoring for cadastral
classification and capability evaluation of the land
3 ggg&ents and manner of keeping of diary of works and inspection 2008. 1.000
4. Technical nqrmanve,_methpds and way of work in drafting of the 2008. 4.000
cadastre of lines and its maintenance
Way and procedure of control, inspection and acceptance of works
5. . : 2008. 2.000
in the procedure of maintenance of the real estate cadastre
Way of forming, contents and keeping of register of house numbers,
6. . 2008. 2.500
names of streets and squares and records on space units
7 Reg|strqt|on of the real estate rights and the procedure of 2008. 10.000
registration
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Way of acquiring of authorisation for projecting and performing of

geodetic works in the engineering-technical areas 2008. 2.000

Technical normative, way of work in drafting of technical
9. documentation and control of technical documentation for works in 2008. 2.000
the engineering-technical areas

Way of performing of the surveillance and control of geodetic works

10. . . . : 2008. 1.000
in the engineering-technical area
Way of keeping, insight, use and distribution of data on survey and
11. cadastre of real estates 2008. 5.500
12 Decree on height of compensation for usage of the data on survey, 2008 2500
) real estate cadastre and services of the Real Estate Administration )
Commentary of the Law on State Survey and Cadastre and
13. Registration of the Real Estate Rights printed in 500 copies 2008 25.000
14. Tec_hmcal normative, methods and way of work in performance of 2009. 10.000
basic geodetic works
Technical normative, methods and way of work applied in the
15. survey and its maintenance (geodetic base, cadastral classification 2009. 15.000

and capability evaluation of land, cadastral plans, metrological
securing of geodetic works)

Technical normative, methods and way of works in the establishing
16. of the real estate cadastre and its maintenance and registration of 20009. 14.000
the real estate rights

Contents and way of drafting of the basic state map and topographic

17. ) . 2009. 15.000
and review-topographic maps

18. \é\é?é/ec;f forming, contents and keeping of records of the estate 2009. 5.000

19. Qontent;, forming and maintaining of the geodetic-cadastral 2009. 10.000
information system

20. Other technical normative, methods and way of work in the area of 2009. 25 000
the state survey and real estate cadastre
TOTAL: 157.500

11.3. FINANCIAL RECAPITULATION

For realisation of the Programme, adoption of new and innovation of existing
bylaws in the sphere of the state survey and cadastre of real estates, special funds are
to be provided to the amount of 157.500 EUR, or per year:

2008 - 63.500 EUR,;

2009 - 94.000 EUR;

12. EDUCATION OF THE PERSONNEL FOR WORK IN THE AREA OF
THE STATE SURVEY AND CADASTRE OF REAL ESTATES

Realisation of the Programme can be successfully performed only with capable

staff of the geodetic, legal and computer profession.

In that sense it is necessary to:

- Modernise education system of geodetic education of human resources
(several new functions were introduced by the Law in the area of state survey
and real estate cadastre which requires also appropriate adjusting and
modernisation of high school education in Montenegro. Practice has shown
that recent high school human resources cannot significantly participate in the
realisation of many operations in this sphere, due to the lack of computer,
geodetic and other knowledge and qualifications. It is caused by: insufficient
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number of teachers of modern education, lack of modern geodetic
instruments, computers and software in equipment of the education process);
Educate about 50 engineers of geodesy and geoinfromatics (Bsc) and 100 of
graduate engineers of geodesy and geoinfromatics (Msc) at the current Study
programme Geodesy in the period until 2012.

Train around 80 jurists with rank Msc for jobs of the real estate cadastre in the
period until 2012.

V SOURCES OF FINANCING OF THE REALISATION OF

WORKS FROM THE PROGRAMME

For realisation of the Programme funds should be provided to the amount of
52.969.127 EUR, or per year:

2008. - 16.339.538 EUR,;
2009 - 10.786.827 EUR,;
2010 - 8.936.858 EUR,;
2011 - 8.881.764 EUR,;
2012 - 8.024.140 EUR.

Pursuant to the Article 176 of the Law funds for financing of operations from the
Programme are provided from the following sources:

1)
2)

3)

General income of the Budget of the Republic;

Revenues from compensations for use of data on survey, real estate cadastre
and cadastre of lines and compensations form providing of services;

Share of the tax on turnover of immovable property to the amount of 5%

which belongs to the Budget of the Repubilic;
4) Other sources (donations, credits and other).

Sources of financial assets
Revenue
from Share of the Other
B compensatio tax on
udget of for use of Turnover of SOUrces
Programme | the Republic nsd u (donations, Total
ata and Immovable )
year (EUR) -~ credit) (EUR)
providing property (EUR)
services (EUR)
(EUR)
2008 16.339.538 - - - 16.339.538
2009 10.786.827 - - - 10.786.827
2010 8.936.858 - - - 8.936.858
2011 8.881.764 - - - 8.881.764
2012 8.024.140 - - - 8.024.140
TOTAL: 52.969.127 - - - 52.969.127

Remark: Share of the Budget of the Republic of Montenegro in financing of operations
from this Programme can be reduced by donations and credit funds (funds of the World

Bank).
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VI FINAL PROVISION

This Programme will be published in "Official gazette of the Republic of Montenegro".

Number
Podgorica, 26. July 2007

Government of the Republic of Montenegro
President,

eljko Sturanovi
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