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Population health, being a major factor of economic growth and national security of the state, is becoming a priority direction of the public policy in the social sphere.  
Social-hygienic monitoring (SHM) presents a public system of monitoring, assessment and forecasting of changes in population health, caused by unfavorable environmental and living conditions. The system of social-hygienic monitoring was introduced according to the resolution adopted by the Government of the Russian Federation.  
Monitoring is carried out at federal, regional and municipal levels and is based on normative and legal documents, among which are sanitary norms and instructions.    

Social-hygienic monitoring data collection is both a database on population health and environment, based on long-term observations, and an inventory of normative and legal documents and referenced data, concerning analysis, forecasting and identification of cause-and-effect relations between population health and environmental conditions. 
The Sverdlovsk province applies a system of social-hygienic monitoring (SHM), which allows to set priorities in the sphere of sanitary-hygienic well-being and ecological security of the population. Qualitative social-hygienic monitoring requires complex multiaspect data from different organizations (Ministry of Public Health, Ministry of Natural Resources, Civil Defense and Emergency Situation Services, local authorities, Ministry of Social Protection, regional committees on statistics, etc.) which include information about social, demographic, medical, sanitary-hygienic and environmental conditions, interrelated elements of regional infrastructure, urban planning, land and natural resources.   The main drawback of data integration and analysis is an imperfect information interchange, i.e. lack of uniform requirements for electronic information infrastructure and software, applied to processing and presentation, that  affects an online delivery, reliability and visual representation of data. 
The effect of applying the SHM-system depends, in many respects, on the efficiency of information technologies, used for its running. The information technologies, used in the SHM-system, must provide an on-line control and visual representation of sanitary-hygienic conditions, their assessment and forecast of changes and also discover and eliminate exposure to environmental hazards. As the data, applied in monitoring, is associated with specific ground objects, their efficient processing and visual representation can be done on the basis of information systems, capable to process data using digital maps of the territories and geo-tying objects’ data with specific points on the map. 
At the current stage of information technology development GIS is the best solution, which combines spatial (electronic maps) and information components. GIS-systems are hard- and software complexes, which allow to collect source data, to fill in relational tables, to solve analytic and calculation problems and, using DBMS, represent the results on a base map as thematic data.  

Electronic maps are made using GIS-shells, which are numerous at the moment. The best among them are ARCVIEW, MAPINFO PROFESSIONAL and MICROSTATION. But INGEO product, developed in Russia, has its own advantages too: first, it’s an open system which allows to create other program modules using unified programming languages (Delphi, C++, Visual Basic, etc.) and, secondly, it has a low price as compared to other systems. That’s why GIS for social-hygienic monitoring was created in INGEO format.       

As social-hygienic monitoring involves interaction between different departments at regional and municipal levels, and the system isn’t protected from data doubling and loss and handles large amounts of data, needed to reflect actual sanitary-hygienic conditions, it’s necessary to create a uniform information space with geoinformation technologies being applied.  
GIS «Social-hygienic monitoring of the Sverdlovsk region», a joint effort by Uralgeoinform center and Consumers’ Surveillance Service of the Sverdlovsk region, is developed as a system for analyzing  social and hygienic conditions on environmentally unfavorable territories and providing support for decision-making. 
These tasks can be performed through:

· analysis of statistic data on population health and size

· comparative analysis of data on environmental pollution monitoring

· spatial analysis of zones, areas, features and «risk groups» among inhabitants of environmentally unfavorable territories
· ranging and assessment of social-hygienic conditions with their further visual representation 
· assessment of multiple risks of environmental pollution for population health; representation of assessment results on base maps

· online analysis of social-hygienic conditions and preparation of reports for decision-makers
· forecasting of social-hygienic conditions; visual representation of the results on base maps.
GIS for social-hygienic monitoring (SHM) enables to make databases and spatial analyses for providing an on-line management and reducing ecological risks for population health at regional and local levels. 
The functional architecture of the system’s release version includes several units: data input and storage unit, analytic unit, geo-referenced data unit, data output unit. 
The SHM application by experts from Sverdlovsk Consumers’ Surveillance Service, based on systems analysis and discovery of environmental factors, hazardous to population health, shows, that the most significant is the chemical component, which is conditioned by atmospheric air, soil, food and water pollution. In this connection, GIS generates, stores and updates data on environmental pollution monitoring, population health, social and economic conditions and population size in uniform data formats.
The analytic unit allows to subdivide municipal districts into groups according to atmospheric air pollution, scattering simulation results and risks for population health, to make a spatial analysis, to select areas of man-caused contamination, to estimate the number of residents, infant schools and «risk» groups among children as they are most sensitive to negative impacts.
The digital cartographic base is presented by maps of municipal entities at scale of 1:10000 – 1:25000 in InGeo format. At present we have digital maps with address data for 11 environmentally unfavorable territories. We also create thematic layers of medical and ecological data, analyze and classify the territories by social-hygienic indices and keep the Atlas «About Social-Hygienic Conditions in the Sverdlovsk Province» for decision-makers.   
The data output unit allows to prepare reports in Word and Excel formats which present the analysis data (tables with calculated indices and map fragments with ranged areas and legends) on environmental conditions, size and sickness rate for «risk groups» on environmentally unfavorable territories.     

The province has 13 ecologically unfavourable territories with a population of 3 million, where the rehabilitation system for population health is introduced. Its goal is to improve population health by means of anticipatory hygienic diagnostics and assessment of hazards from unfavorable environmental factors, development and application of medical preventive measures, modern diagnostics and treatment technologies, combined with actions, aimed to prevent and reduce environmental pollution. Hygienic assessment of hazards from unfavorable environmental factors implies implementation of works, based on application of geoinformation technologies and directed to cover all places and make rehabilitation measures efficient.    

At the present stage it’s necessary to have uniform information databases on population health, environmental pollution, population size, etc., and software products, that employ geoinformation technologies. This will allow to estimate environmental pollution and population health, to determine territories and «risk» groups among population and prepare efficient actions that will manage a sanitary-hygienic situation and reduce ecological risks.       
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