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THE ROLE OF THE AGENCY FOR REAL ESTATE CADASTRE IN THE ESTABLISHMENT OF THE NATIONAL SPATIAL DATA INFRASTRUCTURE Sonja DIMOVA1 ABSTRACT The geo-spatial data are an important element in making significant decisions on global and local level. The dynamic progress of the computer technology in the past several decades has enabled for the data to be easily accessed all over the world. The improved software solutions, the performances of the data storage media, geo-portals as well as the lower hardware costs contribute immensely to the improved data accessibility. However, the number of geo-spatial data which in Agency for real estate cadastreAREC exist in written/drawn paper form is not small and this data form is a huge limitation. Having this in mind, there is a great need of their migration into digital form, which as an integral part of the National Spatial Data Infrastructure-NSDI will enable management of the geo-spatial data, performance of analysis and making the right decisions in a manner previously impossible. The creation of the NSDI is directly dependable from the digital geo-spatial data from AREC. These data are called basic data and they are mainly used as base or template on to which other thematic spatial data sets are added, creating new cartographic forms and contents, used to process all further activities in the community. Key word: geo-spatial data, NSDI, geo-portals, thematic spatial data.



1. INTRODUCTION The collection of geospatial data in each country requires a great deal of financial resources. These resources are significantly multiplied considering the fact that many organizations, institutions and individuals collect the same geospatial data. For example, the state bodies, the telecommunication companies, electricity distribution companies, heating companies and the local self government units are just part of the institutions which invest big amounts of resources for the purpose of collecting and processing spatial data, each of them in their own way and manner and in a different application. This manner of collecting the data produces additional problems during the use of the data due to the fact that most often the conversion of the data from one into another application is not simple at all, especially while saving the attributes of the data. The difficult technical conversion of the data is additionally burdened by the fact that
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International Conference SDI 2010 – Skopje; 15-17.09.2010 certain institutions, due to legal or personal reasons, are not very fond of sharing or distributing the data they own with other institutions. The way out from such situation is possible via establishment of National Spatial Data Infrastructure (NSDI) as a summary of measures, norms, specifications and services which have the objective to enable quality collection, share and use of the georeference spatial data within the e-government. The up-to-date and accurate geospatial data as part of the NSDI will be easily accessible and will provide local, national and global economic development, better environment, stability and social progress through:       



Decrease of the double expenditures of the institutions while collecting the geospatial data i.e. financial savings; Increase of the efficiency and effectiveness in the use of geospatial data through streamlining the access to the data; Improvement of the quality of the geo-spatial information through implementation of standards; Building partnership relations on national and local level, including the private sector; Increase of the benefit from the data use; Upgrade of the data for multipurpose use; Raising the awareness for understanding the vision, the concepts and the benefit from the NSDI through education.



Recognizing the importance of the NSDI as well as the positive development trend of the standardized infrastructures of spatial data, the Agency for REC undertook activities with the objective of qualitative collection, administration, share and use of geo-referenced spatial data. Namely, if it take that the geospatial data are the foundations of the NSDI as well as the fact that the Agency for REC (AREC) is authorized for the geo-spatial data from the basic geodetic works, the survey and the real estate cadastre, the topographic maps and the spatial data registry, it is only logical that AREC is to be the leader in the development and the implementation of the NSDI as well as in the promotion of the joint access for all interested parties.



2. THE ROLE OF AREC IN CREATING THE NSDI IN COMPLIANCE TO THE LAW ON REC The generally accepted concept of creating NSDI points out to its interconnectivity with the geo-spatial data, especially with the ones under the authority of the Agency for REC. Namely, the cartographic and cadastre data are the representative of the biggest part of the spatial data within the NSDI and are considered to be one of the most important components in the process of: management, production of development studies, planning projects, economic and social development, and analysis of the dissemination of the spatial events, their inter-relations and other. Having in mind the stated, AREC has undertaken the first steps towards regulating the establishment of the NSDI in 2008, through definition of the provisions in the Law on real estate cadastre. 50



International Conference SDI 2010 – Skopje; 15-17.09.2010 In compliance to the Law on REC, the AREC is the institution established to perform works related to the establishment and maintenance of the real estate cadastre, the management of the geodetic-cadastre information system – GCIS and the establishment and maintenance of the public access to the NSDI. In compliance to the stated legal regulative, the NSDI includes the establishment of: -



Content of metadata Summary of spatial data Maintenance of the spatial data Networking technology Contracts for share, access and use of spatial data Coordination and supervision mechanisms Procedures



The content of some articles (Law on Real estate cadastre 2008, Official gazette 40/2008) in the chapter for the NSDI includes the types of data out of which the NSDI will be created and in light of the previously stated, the NSDI is comprised of spatial data administered in electronic form and they refer for the entire territory of Republic of Macedonia, while being under the authority of: -



The state administration bodies The local self-government units Public authorities Natural persons and legal entities responsible for the management of the spatial data Natural persons and legal entities which use the data and the services from the NSDI and provide services based on spatial data



Part of the NSDI will also be the spatial geo-referenced data referring to: -



Real estate cadastre Hydrography Roads Protected areas, national parks and cultural historic monuments Spatial planning Environmental protection Geo-referenced statistical data Other



The finding, the review and the use of the spatial data is enabled by the metadata. The metadata comprise information for: -



Spatial data (content description); Synchronization of data with the prescribed standards and normative; Rules for use of data and services resulting from them; Data quality;
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-



State administration bodies, local self-government units, public enterprises, public authorities, persons responsible for establishment, maintenance, distribution and management of the spatial data; Data for which the access is limited and limitation reasons.



Besides the above mentioned provisions from the Law on REC which regulate the content of the NSDI and the metadata, the Law also stipulates the obligation of AREC for establishment and maintenance of the public access to metadata on the internet via a geo-portal, in a way which will enable the NSDI subjects to interactively maintain the information. The vision is to make the NSDI an interactive service or a one stop shop source for spatial information, while its data/layers to be the main source for all GIS activities towards support of the sustainable development and economic growth. Having in mind the previously said, with the objective to improve the legal regulative in the NSDI part, it is needed to supplement the regulative with new articles which will define and precisely elaborate the working bodies of the NSDI (the committee and members), their authorizations, services, networking and similar.



3. ORGANIZATION AND CHARACTERISTICS OF THE SPATIAL DATA IN AREC In order to collect, process, maintain, manage, use and distribute the spatial data, a Geodetic – Cadastre Information System (GCIS) is established in AREC. The system comprises the spatial and descriptive data from the real estate cadastre, the basic geodetic works, the real estate survey, the topographic maps, the data for the illegally built objects and temporary objects. The data from the GCIS, which by their nature have a leading role during the NSDI establishment, refer to: • • • •



The basic geodetic works The real estate cadastre The topographic maps The spatial units registry



Each of the stated items has specific qualitative and quantitative characteristics. In compliance to our legislative, GCIS is administered in paper/analogue and electronic form. Spatial data in electronic form are kept in special computer systems, while the data in written form are kept in special rooms and conditions due to their permanent protection. Having in mind the conceptual structure of the GCIS and its correlation with the NSDI, one can conclude that at this moment only the data that is part of the electronic form of GCIS will be the basis on which the NSDI will be built on. During the establishment of the NSDI, the characteristics of the GCIS data need to be taken into account in order to identify their specifics and to be harmonized. Besides the stated, one should consider also the quantity of the spatial data which still exists in paper form, due to the fact that these data need to digitized first and then implemented in the NSDI.
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International Conference SDI 2010 – Skopje; 15-17.09.2010 3.1. Characteristics of the data from the basic geodetic works The scope of the basic geodetic works has the objective to define the state geodetic datum, cartographic projection and reference networks, with the goal to execute the basic geodetic reference system of permanent, homogenic geodetic points in relation to which the definition of spatial data is performed. The current state reference system and the cartographic projection as a summary of numeric constants necessary for definition of the position of the geodetic points is used on a national and local level and has the characteristics stated in table 1. Table 1: State geodetic datum and cartographic projection Element Characteristics Horizontal datum Hermannskogel Ellipsoid Bessel 1841 Cartographic projection Gauss-Krüger projection Coordinate system Y- axis, projection of the equator, X-axis, projection of the meridian λ = 21o Vertical datum Ortometric heights in relation to the mareograph in Trst Realization Trigonometric network and leveling network



The geodetic points serve as a basis for positioning of spatial data and they can belong to the classical reference networks and GNSS networks. 3.1.1. Classic reference networks The classic reference networks are comprised of geodetic points placed according specific rules and criteria. The networks i.e. the points are categorized as: trigonometric, polygonometric, polygon, linear and leveling. The shape and the placement of the trigonometric points from first order are illustrated in picture 1.
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Picture 1: Shape of the trigonometric network from first order The users of the geodetic point’s data, most often private geodetic companies, besides the standard manner of obtaining the coordinates, can use the web-page of the AREC to directly access the coordinates of the trigonometric points. The quantity of the geodetic point accessible through internet (www.katastar.gov.mk). The data for the other types of geodetic points (polygon, polygonometric and leveling) are still issued only in paper form. The intention of AREC is conversion of the records and the description of the geodetic points in electronic form, which will allow faster and simplified method of access to the geodetic points. 3.1.2 GNSS reference networks The network comprised of 59 passive GNSS points is established during 2004 in service of orientation of the aero-photogrammetric images which serve as basis for production of digital topographic maps in scale of 25.000 (picture 2). These points on the field are stabilized with specific marks and are placed on distance of approximately 30 kilometers.
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Picture 2: Schedule of passive GNSS network Besides the passive GNSS network, AREC intensively works on creating an active GNSS network comprising 14 active GNSS stations (picture 3). During 2010, AREC plans production of a Strategy for transformation of the state coordinate system into the European Terrestrial coordinate system.



Picture 3: Schedule of active GNSS stations
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International Conference SDI 2010 – Skopje; 15-17.09.2010 The functions of the GNSS reference system will be focused towards: on-line support of the field works during different types of survey, cadastre maintenance, as well as towards easier management of digital spatial data, reaching compatibility with the European countries and similar. 3.2. Characteristics of the real estate cadastre The real estate cadastre is a public book in which are registered the real property rights and other real rights, the real property data as well as other real rights whose registration is stipulated by law. The real estate cadastre data are comprised in the electronic database i.e. cadastre registry book and on the cadastre plans. The real estate cadastre data represent one connected unit, and in compliance to the legislative for the real estate cadastre, they can be structured as:  



spatial data i.e. coordinates of detail points which define the real property (parcels, buildings and separate parts of buildings) within the state reference system; and descriptive data i.e. data used to describe the attributes and characteristics of the real properties (name of the real property right holder, address, the right over the property, number of the property, the property’s address, manner of use, area and similar). Every descriptive data is connected with its adequate spatial data.



The spatial data are presented only in the cadastre plans, while the descriptive data (alpha numeric) can be contained also on the cadastre plans and in the cadastre registry book. In the cadastre registry book are inserted data registered in a form of numbers or textual records and these data are already in electronic form. Opposite of the cadastre registry book, the condition with the cadastre plans as big scale plans produced in scale of 1:500, 1:1000, 1:2500 and 1:5000 in service of establishment of the real estate cadastre is completely different. The quantity of the cadastre plans per number of detail lists specified according the scale of their production is presented in table 2. Table 2: Quantity of the cadastre plans Scale of cadastre plans Quantity of detail lists 500 257 1000 2332 2500 9643 5000 830



In summary, the quantity of the cadastre plans/lists in AREC is 13.053 lists, which covers an area of circa 25.000 km2. Only for around 30% of the stated area, the data from the cadastre plans exist in digital form. Having in mind the fact that the digital form is a condition for participation of the data in the NSDI, the cadastre plans need to be digitized. In line with the previously said, AREC is undertaking steps for digitalization of the cadastre plans with a performance tempo that will enable their completion in digital vector form by 2012. These steps will enable integration of the data from the real estate cadastre in the NSDI and they will be in correlation with the European directive for Spatial Data Infrastructure (INSPIRE) – Annex 1 (spatial data subjects). 56



International Conference SDI 2010 – Skopje; 15-17.09.2010 The data from the alphanumeric database as well as the data from the digital cadastre plans in form of information are available on AREC’s web-page (www.katastar.gov.mk). 3.3 Characteristics of the topographic maps In reference to their integration in the NSDI, the topographic maps can be viewed through the methodology of their production, the update of the topographic data and other. Initially accepted in the NSDI will be those maps which are produced with the application of a methodology which will enable digital production of the cartographic data. On the other hand, the topographic maps which are produced manually i.e. with the use of methodology that allows a product in analogue form, digitalization must be performed. The methodology for production of digital topographic plans in AREC is applied since 2004 as a result of the joint project “production of basic state GIS map” executed between the Agency for REC and the Japanese International Cooperation Agency. In the past period, with the application of the new methodology, AREC has produced new 160 lists from a digital topographic map in scale of 25.000. What remains is to produce 45 lists from the same, covering the whole territory of R. Macedonia. The data comprised in the new topographic maps are organized in a topographic data model as an organized summary of data which provides efficient use, processing, presentation and safekeeping of cartographic information. The data model for the digital topographic maps in scale of 1:25000 describes the structure and the content of the fundamental data comprising the map. The creation of the conceptual model is performed with application of object modeling due to its adaptability towards complex structures as well as due to its compatibility with the world standards (Dimova.S, 2007, Methodology and standards for production of digital topographic maps). The conceptual model of the topographic data for scale of 1:25000 includes organization of the data and manner of their presentation, and is produced in compliance to the theory for object based modeling and the standard for object orientation modeling ISO 19100 (picture 4).
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Picture 4: Conceptual scheme for the topographic data model in scale of 1:25000, produced with application of UML The classification of the data occurs as a result to the logical grouping of the objects comprised in the map depending on the geometry, the category, the type and the feature of each object. As we can see from the conceptual scheme, the topographic data model (picture 4) is comprised of eleven packages such as: • Administrative areas • Land classification • Roads • Railways • Hydrography • Small objects • Topographic characteristics 58
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The main characteristic of each class is its name i.e. title while the attributes of each class can be: History (date of creating the class), type of element (geometric point, geometric line and geometric polygon), item (name of the class), name (text in Macedonian and English), code (code in a form of a full-number record which is unique for each type of object from the model) and comments which additionally elaborate the class (Dimova.S, 2007, Spatial Data Infrastructure for topographic maps). The topographic data model for scale of 1:25000 includes a total of 221 objects with the following quantitative schedule: administrative areas – 2; land classification – 41; roads – 42; railways – 22; hydrography – 28; small objects – 48; topographic characteristics – 21 and text (textual records) – 17 objects. The Digital Terrain Model (DTM) is one of the basic products in the process of production of the new maps on the basis of which the grid surface model GSM is produced, with size of the basis - 20 meters. This surface model is applied during the production of the digital ortophoto maps in scale of 1:25000. The map of Republic of Macedonia is also produced in digital form in scale of 1:1.000.000, as an integral part of the “world global map”. Besides the new digital topographic maps, AREC has old topographic maps produced by the Military Geographic Institute from Belgrade which are in analogue form (table 3). Table 3: Topographic maps in analogue form Scale of topographic maps Quantity of lists Year of production 25000 205 1968-1981 50000 61 1958-1972 100000 22 1968-1973 200000 8 1972-1975 500000 1 1977-1982



Mark TK25 TK50 TK100 TK200 TK500



The basis for production of the stated maps is the performed topographicphotogrammetric survey of the land in the period of 1947 - 1967. The originals for all types of analogue maps are not available to AREC due to the fact that they are kept in the Military – Geodetic Institute in Belgrade. In order to provide an insight in the content of the maps via the internet, the maps are converted in digital form through scanning and geo-referencing. Insight in all scales of the topographic maps is available over the web-page of AREC. 3.4. Characteristics of the spatial unit’s registry The spatial unit’s registry includes the following spatial units: static areas, cadastre municipalities, populated area, local self-government units and census areas. For each spatial unit, in the registry are recorded data for: the name, the sole identification number (code), the graphic layout of the borders, other data related to the spatial unit as 59



International Conference SDI 2010 – Skopje; 15-17.09.2010 well as the changes that occurred and relate to the spatial unit. The most important use of this registry is the support to the census of the population and the agricultural land.



4. NEXT STEPS Acknowledging the meaning, the benefits and the role of the NSDI in every modern system, our country needs to establish the NSDI as soon as possible. Besides the time required for implementation of the NSDI, demonstrated by the personal experiences of the countries already working on this subject, financial resources and good coordination of all involved parties is also essential. In our case, the time required for overcoming the low level of digitalization of the spatial data in AREC needs to be added to the length of the time required to establish the NSDI. In service of the effective management of the time and the processes of the NSDI, the planned activities in AREC are aimed towards simultaneous completion of the digitalization and the drafting of the NSDI strategy. The activities in service of creating the NSDI are incorporated in the extension of the Real Estate Cadastre and Registration Project 2010-2012, financed by a World Bank loan. The analyzed types of spatial data in AREC will be part of the NSDI strategy and will have to include the spatial data from the ministry of agriculture, environment, transport and communications, local self-government, state office for statistics and other identified institutions in the NSDI strategy. The strategy will also have to answer the needs of the legal changes in service of establishing a coordinative body for NSDI, the application of the electronic signature, the manner and model for conveying administrative, the organizational and technological measures.



5. CONCLUSION The data from the survey, the cadastre and the topographic maps are the essential basis of each NSDI. Having in mind the Law on REC and the authority over the establishment of the NSDI, AREC has undertaken the initiative to start the activities related to the NSDI. In that sense, the following activities are planned:      



Production of NSDI strategy; Development of NSDI data model and standards; Conversion of analogue cadastre plans in vector digital form; Implementation of the sole European reference system ETRS89 and creating conditions for its use during the acquisition of new data; Establishment of web-GIS portal in AREC; Establishment of governmental NSDI Geo-Portal.



The initial activities in reference to the establishment of the NSDI are planned to be undertaken by the Agency for Real Estate Cadastre – AREC during 2010. The implementation of the activities is planned to be executed in two stages. The first stage will be focused towards production of two documents, the Strategy for development of NSDI and Data Model and standards for AREC. The 60



International Conference SDI 2010 – Skopje; 15-17.09.2010 implementation of these documents will be executed during the second stage, during which the AREC Geo-Portal will be established first and then the process will continue with the establishment of the inter-coordination on national level with institutions which will be identified in the NSDI strategy. As a summary of all activities, in 2012 AREC plans to establish the governmental Geo-Portal on a national level. The development of the data model and the standards of the analyzed types of spatial data in AREC will enable their inclusion in the NSDI. This is very important especially if one has in mind the content of the three annexes of the European directive INSPIRE 2007/2/FC, the data from the basic geodetic works, the real estate cadastre, the topographic maps and the spatial units registry need to be integrated in the NSDI. With the objective to achieve common success, AREC will have to pay special attention to the cooperation and the level of participation of the key institutions in the NSDI.
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