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Abstract. In accordance to the Act of 17th May 1989 – the Geodetic and Cartographic Law, the national Geodetic and Cartographic Service is responsible for development of thematic cartographic elaborations. Until 2011, Geodetic and Cartographic Service was mainly responsible for providing the official thematic maps, which included Hydrographical Map of Poland and Sozological Map of Poland, both in scale 1:50 000. Both Maps, in the form of analogue printout, were one of final products of the complex thematic mapping, executed in GIS technology on the basis of Technical Guidelines published by Surveyor General of Poland.
On 3rd October 2011, the Enactment On the Cartographic Thematic and Special Elaborations (Jo.No.222.1328) has been signed. Since then, the Surveyor General of Poland is responsible for performing and providing thematic elaborations in the form of digital maps, including hydrographical, sozological, geomorphological, agri-soil, land cover, land use maps, etc.  
Since 3rd July 2013, the Surveyor General of Poland leads the Project called Data model and database management system with spatial information on natural environment in aspect of thematic mapping - enviDMS. The Project is co-financed by Iceland, Liechtenstein and Norway through financial support from European Economic Area Grants 2009-2014. The Project is carried by the Head Office of Geodesy and Cartography (GUGiK) in cooperation with the Norwegian Mapping Authority KARTVERKET and a national partner - National Water Management Authority (KZGW).  
The Project determines an expansion of GUGiK previous works conducted by the National Geodetic and Cartographic Service on the cartographic thematic elaborations related to natural environment such as the Hydrographical Map of Poland in scale of 1:50 000.
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History of Hydrographical Map of Poland
The Hydrographical Map of Poland in scale of 1:50 000 is a thematic map, which has been prepared by Surveyor General of Poland and Marshalls of Voivodships since 1985. 
The precursor to the development of hydrographical maps in Poland was Professor M. Klimaszewski. Before the Congress of Polish Science in 1951, Professor proposed the preparation and issuance of hydrographical maps of Poland on the base of field works.
In the years 1954-1964, under the auspices of the Institute of Geography by Polish Academy of Science, four editions of the guidelines on hydrographical mapping in scale 1:50 000 have been published. On the basis of those guidelines, hydrographers and employees of the Institute executed hydrographic field mapping that led to printout of 45 sheets of hydrographical maps. Creation of maps was financed by the voivodship authorities at that time. Unfortunately, in 1968 due to lack of funding work on the detailed hydrographical mapping of the country has been interrupted.
In 1980, the preparation and publication of the Hydrographical Map of Poland was again initiated by the Head Office of Geodesy and Cartography. The implementation of the map was entrusted to the Regional Surveying and Cartographic Company in Poznań. 
In the years 1983-1985, new versions of the guidelines on preparation hydrographical maps have been prepared and issued. These guidelines have been subjected to questionnaires, which included the confirmation of purpose and a clear need to develop the hydrographical map of the country in scale 1:50 000. At the same time, a few test sheets maps have been developed.
In December of 1985, Head Office of Geodesy and Cartography has ap-proved the final version of guidelines called "Technical Guidelines K-3.4. Hydrographical Map of Poland in scale 1:50 000" and thus, in 1986 hydrographical maps entered for continuous production. In the years 1985-1994, 110 map sheets have been issue. 
Experience gained during the preparation of maps and access to new information technologies led Head Office of Geodesy and Cartography to revision of guidelines and conversion of analogue map into numeric format in agreement with the authors and companies involved in execution of the maps.
In 1996, the content of hydrographical map was subject of questionnaire survey. The survey had the purpose of finding out about usefulness, as well as conclusions and proposals for its improvement. Interested institutions and organizations took part in the survey. Questions addressed to map users were associated with the evaluation of map content, its suitability, readability, accuracy selection of colors and symbols and the content of the commentary, in which the information not located on the map have been described. These comments and proposals were related primarily to the usefulness and clarity of some elements of the optical linear or weight of some signatures. Reported a number of valuable comments and proposals, aimed mainly to expose some phenomena or water objects, and thus to draw up the best version of both the Guidelines and the same map.
From the responses showed clearly that hydrographical map is used so for practical purposes, as well as scientific, so there is a need to continue work on the further the sheets in a scale of 1:50 000. In 1998-2003, new 326 map sheets have been prepared. Additionally, verified and updated maps drawn up by the old guidelines have been prepared in order to adapt their substantive content and graphic form to the applicable guidelines and establish numerical version. In total, by 2003 the 358 map sheets have been developed which accounted for 31% area coverage of Poland.
In 2002, under the leadership of Prof. A. Kaniecki, work began to amend the Guidelines again. The introduced changes applied both to the merits and technology, as well as to the name. Due to particular focus on the development of thematic database, the product name has been changed into “GIS - 3 Technical Guidelines. Hydrographical Map of Poland in the scale of 1:50 000, in analogue and digital form”. The changes introduced to guidelines, concerning merits, result mainly from adjusting Polish law to EU norms. Also conventional signs used on thematic map have been modified. 
Currently, Hydrographical Map of Poland is being executed at the request of the voivodships’ Marshal Offices. The work is coordinated by the Head Office of Geodesy and Cartography. Up to now, over 70 % of territory of Poland is covered with the map.
New Approach to the Hydrographical Map of Poland
enviDMS Project
In 2011, the Surveyor General of Poland have decided to verify the content of the map and create new data model that complies with the newest data modelling standards.
Since 3rd July 2013, the Surveyor General of Poland leads the Project called “Data model and database management system with spatial information on natural environment in aspect of thematic mapping” - enviDMS. The Project is co-financed by Iceland, Liechtenstein and Norway through financial support from European Economic Area Grants 2009-2014.
The project aims at developing a spatial data model with data on natural environment concerning the in particular on hydrographical and hydrological issues with its database management system. This shall enable widespread access and use of spatial information provided by Geodetic and Cartographic Service on natural environment in Poland.
The database management system will enhance the national infrastructure for spatial information in field of the management and accessibility of spatial data using the existing spatial database available directly through the appropriate imports data or via web services.
The thematic spatial data model on natural environment concerning the in particular on hydrographical and hydrologic data with the management system will allow cartographic thematic mapping which is necessary in many different areas of country’s economy and management system and can be widely used by government agencies, NGO’s, companies and citizens.
The project also involves the harmonization, integration and standardization of data and services through the use of reference registers, in particular topographic database, as well as coordination of activities according to the model of national information infrastructure. 
The data model and management system will enable the collection, cur-rent update, processing, conducting spatial analysis and the provision of high quality, accurate spatial data on the natural environment including in particular the hydrographical and hydrologic data in 1:50 000 scale. 
Furthermore, for selected test areas, thematic spatial data will be collected more detailed scale of 1:10 000. The need to obtain data of greater accuracy is the result of intensive exploitation of the natural environment in highly urbanized and industrialized areas.
The Project results from Poland’s obligation to implement the spatial data infrastructure in accordance with the Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an Infrastructure for Spatial Information in the European Community (INSPIRE), and is coherent with provisions of this directive and the transposing national legislation. Realization of the Project is a crucial element for implementation of other Environmental Directives or other legal acts regarding geoinformation. 
Fundamental legislative background of the Project:
Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an Infrastructure for Spatial Information in the European Community (INSPIRE);
Act of 17th May 1989 – The Geodetic and Cartographic Law, (Journals of Law 2010.193.1287 as amended), with executive provisions;
Act of 4th March 2010 – On the Spatial Information Infrastructure, (Journals of Law 2010.76.489), with executive provisions;
Enactment of 3rd October 2011 – On the Cartographic Thematic and Special Elaborations (Jo.No.222.1328)
Project's implementation will comply with the principles of sustainable development focus on environmental issues. Implementation of these principles requires, in particular, to improve environmental management system by taking environmental considerations into account when making decisions and managing environmental spatial data. In addition, it is planned that the long-term impact of the project will help to promote principles of sustainable development and better integrate the requirements of the environment in the field of spatial planning. Using the management system in the process of planning will improve coordination of investment and economic activities with environmental conditions allowing to reduce its negative impact on the environment. Project implementation will also have educational aspects of helping to raise public awareness of spatial databases.
The Project is carried by the Head Office of Geodesy and Cartography (GUGiK) in cooperation with the Norwegian Mapping Authority KARTVERKET and a national partner - National Water Management Authority (KZGW).  
New hydrological data model
The Hydrographical Map of Poland in resolution of scale 1:10 000 and 1:50 000 (KARTOH10k and KARTOH50k) presents, in complex manner, the conditions for water circulation, in connection with natural environ-ment, the level of its development by man, as well as its transformations. It is developed on the basis of topographic map. The map contains the results of fieldworks and charting of water objects and phenomena, soil permeability and a lot of other information related to management of water resources, assessment of water quality, as well as data concerning hydrosphere monitoring network. 
The Hydrographical Map in scale of 1:10 000 and 1:50 000, in the form of digital map, is one of final products of the complex, thematic environment executed in GIS technology. The map is executed on basis of detailed database: HYDRO10k and HYDRO50k. Spatial database constitutes an important component of the hydrographical map, making complex spatial analyses possible. 
For the exchange and sharing conceptual model, HYDRO10k and HY-DRO50k have been developed in accordance with the methodology de-fined in the international standard ISO (International Organization for Standardization) 19100 series - Geographic Information.
The conceptual model consist of an application diagram of HYDRO10k and HYDRO50k, a catalog of objects and HYDRO50k HYDRO10k, GML schema for HYDRO10k and HYDRO50k, base model application diagram, base model directory objects, GML schema for base model.
The base model shows the highest level of abstraction of common properties of the elements of the real world that are subject to data sets indicated in Art. 4 paragraphs. 1a and 1b Geodetic and Cartographic Law.
Application diagrams of HYDRO10k and HYDRO50k have been developed in accordance with the rules defined in ISO 19109: 2005 (Rules for Application Schemas) and described using a formal language UML (Unified Modeling Language) in accordance with the profile defined in ISO / TS 19103: 2005 - Conceptual Schema Language.
Catalogues and HYDRO10k and HYDRO50k objects have been developed in a format compatible with the relevant enactments implementing regulations of the Geodetic and Cartographic Law and in accordance with the rules defined in ISO 19110: 2006 - Methodology for feature Cataloguing.
A description of each object type shown in the application diagram includes in particular: the name of the object type, the attributes of the object, roles in the relationship between objects, the relationships between objects of the same or of different types, type compounds generalization - specialization in relation to other types of objects and restrictions, including a multiplicity of elements (the cardinality of the elements is understood as acceptable minimum and maximum number of occurrences of a particular feature associated with the spatial object type).
A catalog of objects contains definitions and descriptions of the types of objects presented in the application schema, attributes, and relationships between the types of objects that occur in one or more spatial data models (application diagrams).
All types, attributes, relationships, roles and operations included in the catalog of objects have been identified by name, unique within the directory.
The thematic content of the database consists of the following categories of objects’ classes:
surface water and groundwater,
water management facilities,
quality and water protection,
water phenomena and other objects. 
Each category consists of several classes of objects. The surface water and groundwater consists of watersheds, elementary catchment areas, gate in waterscheds, isolated depression without outlets, reservoirs with point of maximum depth, watercourses, underground water outflows, ponors, hydroisobaths, marshes.
Water management facilities consists of water intake, hydrotechnical buildings, strengthening of the shore, another building, transfer of water, technical tanks, water discharges, channelized areas, drained areas, polders and sewage treatment plant.
Quality and water protection consists of checkpoints and measuring points of water quality and quantity, protection zones, areas particularly vulnerable to pollution by nitrates from agricultural sources, salt water and saline and anthropogenic disturbance of the hydrological regime.
Waters phenomena and other objects consists of water and bridge crossings, recreational areas, aquatic vegetation areas, waterfalls, areas flooded once in 100 years, areas protected from flood, rehabilitated areas and soil permeability.
As reference topographic database, to which the thematic layers of hydrographical map are referred, standard cartographic elaboration in so called BDOT standard is used, having geometric accuracy corresponding to the scale of 1:10 000 or 1: 50 000. 
Apart from new data model, the new technical standards of preparing cartographic hydrographical elaborations in the form of digital maps (KARTOH10k and KARTOH50k) have been developed. Standards contains among others: detailed rules for the representation of objects on the map, the general rules for the affixing signatures of point, line and surface, including the minimum distance between objects, the activities leading to the elimination of graphic conflicts, the general rules for the proper development of pattern descriptors, the principles of developing a commentary on the map, the topographic background, the frame and legend.
Detailed rules for the representation of each object presented on KARTOH10k and KARTOH50k include in particular: the name of the symbol, the cartographic unique code, the class of objects whose symbols are applicable, method of acquiring data from HYDRO10k and HYDRO50k, including the principle of automatic / semi-automatic generalization of quantitative and qualitative data, the dimensioning of graphic symbols to scale in [mm], the colors of symbols (outline, fill) in CMYK and RGB, the order of the cartographic symbol on the map by giving priority and comments on the specific editorial policies of cartographic objects.
UML application diagram has been developed for hydrographical map according to the rules set out in the PN-EN-ISO 19109: 2006 (Geographic information - Rules for Application Schema) and using the formal language UML (Unified Modeling Language), in accordance with the profile defined in the technical specification ISO / TS 19103 : 2005 - (Geographic information - Conceptual schema language). GML application schema has been developed according to the rules set out in EN-ISO 19136: 2007 (Geographic information - Geography Markup Lan-guage GML).
Database management system
The database management system will enable the collection, current update, processing, conducting spatial analysis and the provision of high quality, accurate spatial data on the natural environment including in particular the hydrographical and hydrologic data. The system will develop and implement tools for visualization of hydrographical and hydrologic data.
The system will also allow an access and an exchange of information using a Web services or via direct access between the systems containing the selected thematic, descriptive or spatial data. This will be achieved by means of innovative technological solutions and complex data quality model. 
The functionalities for managing HYDRO10k/HYDRO50k and KARTOH10k/KARTOH50k shall be provided by already existing National Management System of Database of topographic Objects (KSZBDOT). KSZBDOT shall be developed by adding functionalities connected with hydrographical products to existing ones.
The management system shall be a tool used mainly in the Central Geodetic and Cartographic Documentation Centre and in Voivodships Geodetic and Cartographic Documentation Centers. Solutions used in the system shall greatly simplify the management of data in geodetic and cartographic documentation centers, which contributes to the quality of the data sets and the effective development of data sets
The management system shall allow, among other things:
providing metadata and spatial data using www.geoportal.gov.pl portal functionality,
updating data sets based on other reference registers,
efficient and compatible with the technical standards control of data, 
the use of spatial data services available in the national spatial data infrastructure portal www.geoportal.gov.pl,
perform generalization using FME tools.
The management system shall be composed of nine functional areas.
System Administration functional area will be responsible for functions related to the management system. Users (creating, deleting, assigning roles, creating access rights) are managed by the Administrator.
Updating functional area will be responsible for all activities related to updating the data warehouse system.
Downloading data functional area will be responsible for all activities related to the collection of data from external sources.
Production Management functional area will be responsible for all activities related to the preparation of the initial development of cartographic maps templates, management of library of styles of cartographic symbols and storage of finished cartographic elaboration.
Reporting functional area will be responsible for all activities related to generating reports.
Data sharing functional will be responsible for all activities related to the provision of data outside the system.
Data Management functional area will be responsible for all activities related to data management including prints, editing, exports, imports and viewing the data.
Functional area of data quality management will be responsible for all activities related to the quality of the data in the system.
Document handling functional area will be responsible for all activities related to work on documents in the system.
Conclusion
Thematic maps issued by Geodetic and Cartographic Service occupy an important position in the cartographic elaborations, they represent a huge undertaking to integrate the knowledge of nature. Maps have been incorporated into the National Land Information System, allowing increased their practical application, both for the economy and for research purposes.
The Hydrographical Map of Poland is not only a scientific study, having the purpose of registering water phenomena and objects, as well as objects of economic importance. It also contains study materials for research work in the environmental science. That map, in the perspective of increasing degradation of natural environment, has been gaining in importance. It is addressed to offices and institutions dealing with water management/economy, spatial planning, as well as development and protection of natural environment. 
The hydrographical database is useful in solving such socio-economic problems as: water supply, planning locations of housing estates, industrial investments, hydro-power engineering and melioration investment, preparation of spatial development plans, flood protection – prevention and mitigation of consequences, other issues related to water management.
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