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One of the aims, pursued by the public authorities, is to provide safe life and activities for population and territories. In this connection, the Territorial monitoring system was established in accordance with the resolution, adopted by the Sverdlovsk region Government, in order to provide control over natural and technogeneous sources of emergency situations, to forecast in advance possible emergency situations and manage them. The system is managed by the Territorial monitoring center of the Sverdlovsk region. 
The Center’s main task is to provide information support for management decisions on prevention and elimination of emergency situations (ES). The Center is tasked to:
· collect and make analyses of data on ES sources ;

· prepare forecasts of emergency situations and their consequences for the population and territory of the Sverdlovsk region;

· make and maintain the information system and data bank on emergency situations in the territory.

Since 2003 Uralgeoinform center has been engaged in developing GIS for managing ES risks. 
The main principles of the system development are:

· creation of uniform information space for all departments, services and units which form part of the Territorial monitoring center;
· application of standardized structures of information flows with possible application of different DBMS for data processing;
· geo-reference of data with a uniform topographic base;

· acquisition of reliable information about emergency situations and their sources in a real time mode and issue of reports in required forms.
For creating GIS, the development system «Ingeo-Inmeta», designed by the System Analysis Center «Integro», was used.  It allows multiple users to wok in the network and provides distributed access to data and database integrity. 
The GIS structure includes two interrelated units which can be used both jointly and separately. 
The first unit is the GIS-shell, which includes a digital base map with thematic layers drawn on it and an application software for modeling ES consequences and is supplemented with a map printing function.
Let’s consider each unit in greater details.

1. Description of GIS-shell and its contents.
1.1 Digital base map (DEM)

We use digital topographic maps and plans within the scale range from 1:500 to 1:000000.
Digital maps serve as a basis for making a spatial analysis, modeling emergency situations and drawing thematic layers.   
Thematic layers are created on the basis of tables, texts, graphic documentation, databases and modeling data in order to estimate conditions and forecast ES risks. The classifier to draw thematic layers is developed. 
1.2 Program modules, included in GIS-shell. 
Several programs are designed to forecast the development of accidents at potentially hazardous objects in an online mode. The programs employ following techniques:

· Determination of areas, contaminated with strong poisonous substances in case of accidents (destructions) at chemically hazardous objects and on transport. 

· Calculation of pollutant emissions in the atmosphere when oil and oil products burn free. 

· Assessment of damages from accidents at fire-dangerous and explosive objects.

· Assessment of forest fire damages.

· Assessment of hurricane damages.

· Assessment of damages from chemical accidents.  

· Assessment of damages from fuel-air mixture explosions.  

Input data for calculations and modeling results are stored ( and can be accumulated) in the database.

The specialists from Uralgeoinform center have developed programs, which expand the system’s functionality:

Routing program builds graphs using available maps of road networks (streets, rivers and other linear objects, e.g. communications) and marks the route on the map, if initial and final points are indicated. The program works with linear objects of any type and can be applied to forecast ES consequences on heating systems, power lines and pipelines. 
Program of forecasting flooded areas and catastrophic breakdowns of hydrolic facilities.
Program for coordinate conversion and object mapping by coordinates according to the specific style.
2. GIS information component 

GIS information component contains the following databases: 

· Register of potentially hazardous objects
· Data on emergency situations
· Data on Civil Defense and Emergency Situations Services
· Referenced data
2.1 Register of potentially hazardous objects
This register is a relational database, which includes data on organizations with potentially hazardous objects and descriptions of these objects according to the developed classifier. 

The Register responds to queries by address data of an organization, types of potentially hazardous objects and other parameters. The database of the Register is associated with objects, presented on the base map. After choosing an object from the Register, one can see its location on the map, and v.v., when selecting an object on the map, one can consult the Register and automatically get all necessary information about it. 
Unit «Emergency Situations» is designed to: 

а) accumulate data on ES cases according to the norms, approved by the Ministry of Emergency Situations of Russia, 

б) store ES modeling data. 

Unit «Civil Defense and Emergency Situations Services» is designed to store data on «ready for immediate action» groups which take part in eliminating ES damages (type of the group according to its functions; place where the group is stationed; time, it needs to be ready for actions; assistance, it renders; list of available equipment; department it belongs to, etc.).  
 Unit «Referenced Data» contains State Standards, governmental resolutions, departmental documentation on Civil Defense and Emergency Situations. 
Preparation of reports

The system allows to print out maps (or their fragments) with ES data, drawn on them, to generate standard reports, to print out data from the Register of potentially hazardous objects and export these data to Excel or Word. 
Some examples of GIS application in ES forecasting and assessment of damages 

Forecast of  flooded areas and assessment of damage 

The predictable flooded area is reflected on the specific part of the digital map with the help of the program using data, delivered by hydrological services. Then GIS makes a query on the basis of spatial data: it determines objects, located in the flooded area, a number of inhabitants, etc.  

When monitoring forest fires, Civil Defense and Emergency Situations Services are tasked to determine, whether a specific settlement is in danger. The seat of the fire needs to be positioned on the digital map. In case of using satellite imagery, the fire seat is positioned by longitude-latitude coordinates. If ground observation data are applied, the site is positioned by a forestry name and forest quadrate number. Damage from forest fires is estimated with the help of a built-in module. 
Built-in modules also help determine areas, damaged by chemical accidents  and fuel-air explosions.  
GIS for Civil Defense and Emergency Situations enables users to:

· accumulate and edit data on potentially hazardous objects 
· acquire data on potentially hazardous objects and emergency situations;

· forecast damage, caused by emergency situations and estimate ES consequences  for population and territories;
· make a spatial analysis using digital maps;
· produce maps for rescue operations;

· make thematic maps;

· print cartographic material

· print reports of specific types;

· use reference documentation.
This geoinformation system was successfully used in the Territorial monitoring center of the Sverdlovsk region to forecast flooded areas during flood-time on the basis of data from hydrological services, to identify forest fire sites using satellite imagery and ground observations datasets and prepare reports for the Commission on emergency situations.  
The system can be, with some modifications, applied in any monitoring center which is in charge of providing safety for life and work of population and territories. It also can be used by Civil Defense and Emergency Situations headquarters of municipal entities. As the system is open, it can be easily expanded to solve other problems according to users’ demand.
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