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The basic objective of development of the National Spatial Data Infrastructure (NSDI)  is to widen the access to spatial data for inhabitants of a given country, public administration unit, business companies, universities etc. Considering the SDI development at the national level, one should remember that one of the basic reasons of its development is to reduce multiple acquisition of the same geographic data. Therefore, development of the national, coherent and updated reference database, which would allow to spatially reference thematic information, is of key importance. In Poland, Topographic Database (TBD), of the level of geometric accuracy corresponding to the scale of 1:10 000, as well as the VMap L2 (new edition) should be considered as reference databases. Due to the level of generalisation, which corresponds to analogue maps at the scale of 1:50 000, the VMap L2+ database is the possible source of spatial data for medium-scale thematic elaborations.

Therefore, official thematic databases should be developed in Poland basing on the state topographic reference system (Gotlib, Iwaniak, Olszewski, 2006). Utilisation of common reference databases allows to reduce financial inputs used for their development, simplifies data updating and allows to supply uniform and coherent information to the society.  Although several thematic databases have been developed in Poland, this condition is met by only two of them - HYDRO (Hydrographical map of Poland) and SOZO (Sozological map of Poland), commissioned by the Head Office of Geodesy and Cartography (GUGiK) and marshals of particular provinces (Olszewski, Sikorska-Maykowska, 2005).

Modification of the Guidelines concerning both databases aimed at consideration of new, digital forms of thematic maps. Changes, which have been introduced, concerned both, the substantial, as well as technological parts of development. Among technological changes, which were introduced by the new Guidelines, GIS-3 and GIS-4, utilisation of the VMap L2 database (of the first edition), as a source of topographic data for thematic developments, is of particular importance. Almost 300 sections of thematic maps have been developed by the GUGiK (fig.1, fig.2), with the use of digital VMap data have been developed since 2004 (Graf , Kaniecki, Olszewski, Żynda, 2005).
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Fig. 1. Coverage of Poland by the hydrographicalal data basing on types of utilised topographic reference information
Development of the rational SDI concept in Poland requires utilisation of updated and reliable, state reference systems, as a source of topographic data for thematic developments. The VMap L2 database of the first edition was developed within the period 2000 - 2005 basing on analogue, military maps at the scale of 1: 50 000. Its timeliness, as well as archaic and complex format of resulting data registration (VPF files - Vector Product Format) are the reason, that the VMap database requires updating. This condition is met by the VMap L2+ database (of the new edition), which has been updated basing on the orthophotomap; this condition will be met in the future by the Topographic Database of the second level.
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Fig. 2. Coverage of Poland by the sozological data basing on types of utilised topographic reference information
In the research-and-commissioning Project No. 6 T 12 2005C/06552 “Methods and procedures of integration, visualization, generalization and standardization of state geodesic and cartographic resources data bases and their usage in creating thematic data bases”, which has been commissioned by the Ministry of Science and the Head Office of Geodesy and Cartography, the concept of development of the multi-resolution reference database, as the key element of the NSDI in Poland, was developed (Bac-Bronowicz, Gotlib, Olszewski, 2007). The objective of the Project is not only to propose the rules of development of the multi-resolution, reference topographic database for the entire country, but also to develop a platform, which would integrate official data registers of spatial data and thematic databases. Therefore, the multi-resolution database should be developed in such a way, that it could be the foundations for development of the official thematic elaborations. 
Significant changes related to harmonisation of both topographic databases, TBD and VMap L2, were introduced to the conceptual model of the VMap L2 database of the new edition, which has been currently developed (D. Gotlib, A. Iwaniak, R. Olszewski, 2005; 2006).
The VMap L2 database of the new edition is being developed for the area of several dozens of the 1:50 000 topographic map sheets – it is to be completed for the entire country within several years. This database will be the basic source of topographic reference data for derivative works. Considering the development of the coherent concept of the spatial data infrastructure in Poland, the authors proposed modification of the conceptual structure of the digital database of the hydrographicalal and sozological maps, which will consider utilisation of the VMap L2 database of the new edition, and – if possible – the Topographic Database -  as the reference data. This solution will allow to utilise updated and reliable topographic data on the sozological map, as well as it will facilitate the process of integration of the SOZO and HYDRO databases with other thematic databases, which are also developed basing on the VMap L2 database of the new edition. 
Utilisation of the VMap L2 (new edition) or the TBD databases as topographic reference data, does not complete the issue of modification of the current technology of development of the SOZO and HYDRO databases. Considering the role of those databases as the basic component of the NSDI in Poland, the authors proposed a series of new conceptual and technological solutions. Below, selected proposals concerning substantial and technological modifications of the SOZO and HYDRO databases are presented:
· Automation of the process of supplying the SOZO and HYDRO databases with VMap L2 data of the second edition
IT tools, which have been currently utilised, allow to supply the production cycle of the sozological and hydrographical maps with geometric data and selected descriptive attributes from the VMap L2 database of the first edition. In the process of technological development of the SOZO and HYDRO databases an attempt was made to develop the unified system, allowing to import the VMap L2 data of the new edition, which will also ensure the maximum utilisation of the source data. Tools, which have been developed, allow for simple modification of the process of supplying the SOZO and HYDRO databases by means of configuration of text, parametric files. Tools of complex, geometric-and-descriptive control of thematic databases, are also the element of the system under development. 
· Introduction of diagrams of topological relations
The process described above concerning supplying the SOZO and HYDRO databases with reference data. Also allows for utilisation of one of the most important advantages of the VMap database – the correct topology between objects and classes of objects. 
The authors (Berus, Kołodziej, Olszewski, 2006) propose to utilise topological relations existing between topographic data and to introduce similar relations between thematic data. 
· Integration of layers of similar logical characteristics in order to present natural relations, which occur in the natural environment
The currently applied data model assumes that artificial divisions exist within certain digital layers of the map. The classical example of such division are separate thematic layers: CIEKI_Z_NAZWA (Water streams with names), CIEKI_BEZ_NAZWY (Water streams without names), KANALY (Water channels) and POWIERZCHNIE_WODNE (Water areas). In the process of modification of the SOZO and HYDRO database structures, integration of all mentioned layers into one class of objects was proposed, together with utilisation of divisions following the geometric criterion. As the consequence, the database structure is changed, which will allow for explicit classification of those objects. 
· Indexing selected attributes
In the case of integrated developments of the HYDRO or SOZO maps, covering the entire district of province, utilisation of the mechanism of indexing specified fields in the descriptive structure of a given layer, may be justified. This significantly accelerates the process of searching for information. 
· Introduction of the central repository of sheet frames
Basing on the existing experiences related to creation and control of thematic maps,, it has been stated that it is necessary to apply the central repository of sheet frames, which could be available for all map developers. The proposed solution would consist of defining the scopes of frames within the accurately defined and geometrically coherent structure for three separate GIS systems GIS (MapInfo, ESRI, Intergraph). The repository of scopes of topographic map sheets, 1:50000 scale,, created this way, would be available in the Internet service concerning thematic developments. 

As the second stage of implementation of the above project, unification of names of map sheets is proposed. For that purpose, the work called „A register of topographic maps of Poland in the international division, the system „1942”/”1992”, in division into sheets of the „1965” system (The Head Office of Geodesy and Cartography 2001), together with required verification of names of sheets (resulting from the rule of assuming the obligatory name of the biggest locality within the given map sheet) and introduction of the unified approach to two-part names, should be considered as the basic material.  

The proposed solutions will standardise the issue of unified approach to geometric construction of frames, which appear in various works, and, thus, they will reduce discrepancies which occur in the edge matching process. This will also allow for settling the issue of naming the map sheets.
· Consolidation and availability of the SOZO and HYDRO thematic databases in Internet 
Geo-information services related to thematic databases SOZO and HYDRO, (http://serwisy.codgik.gov.pl/temap/sozo.html and http://serwisy.codgik.gov.pl/temap/hydro.html) distribute not only metadata of both products, but they also ensure the functionality allowing for publishing the full content of both databases in Internet. At present, only the test sheet of the SOZO and HYDRO data have been made available in the WAN network (Fig.3). However, it is planned to consolidate the sheets, which were developed in the past, to the continuous form, with the coherent geometric and thematic content, as well as the conceptual model of the thematic database and distribution of those data by means of the geoportal. At the first stage it is planned to consolidate the existing works to the form of a coherent database within particular provinces. Finally, it is considered to fully integrate data for the entire country. 
The question whether thematic data should be made available in the existing geo-services, or should be processed to the form of an information layer in the GEOPORTAL.GOV.PL Project, remain open. This Project is directed towards the distribution of (widely understood) spatial information by means of Internet. The basic mission of the Project is to order and unify geospatial data, distributed in various institutions and to collect those data at one, virtual office, as well as to develop the information society.
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Fig.3. The pattern sheet of the HYDRO database made available in a geo-information service (http://serwisy.codgik.gov.pl/temap/hydro.html)
· Development of the concept of management of the SOZO and HYDRO database resources
The information system, developed in the course of implementation of the Project No. 6 T 12 2005C/06552 “Methods and procedures of integration, visualization, generalization and standardization of state geodesic and cartographic resources data bases and their usage in creating thematic data bases” will allow to manage the SOZO and HYDRO data, which originates from sheets, combined individual works and from continuous databases, developed for entire provinces. The system will enable to analyse and utilise data, developed in accordance with the Technical Guidelines GIS-3 and GIS-4.

Planned functionality of the system includes:

1.
Recording the SOZO and HYDRO data in the data management system, including:

A.
Automatic recording data stored in accordance with the existing specifications of reporting forms. 

B.
Semi-automatic recording data completed in accordance with other rules.
2.
With respect to digital maps:
A.
Automatic determination of thematic data available for a given area (e.g. a municipality, a group of municipalities or a district).
B.
Opening selected resources with consideration of basic data and data concerning the distribution of origin (if such data occurred in the given materials).
C.
Cutting selected layers of a digital map to the selected area (e.g a municipality, a group of municipalities or a district).

D.
Additional mechanism of development of SQL conditions, which will be performed not for an individual layer, but for the entire group of layers of the same structure.
3.
With respect to layers of a cartographic image:

A.
Automatic determination of cartographic images available for the given area (e.g. a municipality).

B.
Opening of selected resources and combination of those resources in order to cover the investigated area (e.g. a municipality or a district) by the sozological or the hydrographicalal map.
The full implementation of presented assumptions will allow for combination of thematic SOZO and HYDRO data available in resources of surveying and cartographic data with reference TBD and VMap L2+ data; this will also allow to utilise both thematic databases as the fully valuable NSDI components in Poland. 
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