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One of the most important problems at the present stage of the development of cartography is the problem of geospatial information actualization. The solution of the given problem is possible with the cardinal increase of a scientific and technical level of researches in the field of reception and processing of the modern space information about a condition and dynamics of geospatial objects of district and simultaneous technological maintenance of processes of operative mapping of territories changes and creation of the exact and authentic cartographical production.

Creation of the system of complex topographical monitoring (CТМ) is based on the system use of cartographical and space methods of research, modern information satellite navigating and GIS technologies and is a perspective direction for the solution of problems of digital topographical maps operative updating and creation of actual specialized maps of interbranch purpose on their base.

CТМ conducting provides: 

regulated, periodic tracking down the spatio-temporal changes of district objects on the basis of the space information received by domestic means of remote sensing on the basis of territory zoning map of the Russian Federation on terms and periodicity of CТМ conducting; 

complex analyzing of spatial position changes of natural and anthropogenous objects under the influence of processes and the phenomena of natural and technogenic character and operative mapping of recognized and identified objects changes using space pictures; 

realization of operative mapping of the fixed changes in quantitative (spatial location) and a qualitative condition of district objects on the basis of digital mapping methods; 

operative creation of cartographical documents according to CТМ data and information-cartographical providing  users with them in a time scale close to real.

The major factors causing the urgency and timeliness of the solution of the problem of CTM system creation are the following: 

the need of public authorities of federal, regional and municipal levels for the objective and operative data of spatio-temporal changes of district objects, natural and technogenic processes and the phenomena, including extreme character;

the absence of effective system of regulated cartographical tracking down the spatio-temporal changes of district objects on the basis of remote sensing methods, allowing to carry out an information-cartographical providing of the solution of territories management problems;

the necessity of coordination realization by Roskartographia at the state level of activity in sphere of information-cartographical documents creation on the basis of the space information with use of digital methods for the purposes of formation of the spatial data infrastructure and information providing of the branches of economy of the Russian Federation; 

necessity of CТМ methodology unification and development of scientifically-methodical, normative and technical and legal base of CТМ data use by public authorities, organizations of the branch ministries, and at the international level.

The concept of CТМ conducting (further - the Concept), developed by the scientists and experts from the State center "Priroda", defines the basic purposes, problems and principles of the creation of System of CTM conducting and develops a cartographical method of knowledge, studying and mapping of time changes of the geospatial objects identified according to the remote sensing.

Within the frames of the Concept the following issues are developed:

the organizational structure defining the practical mechanisms of functioning of CTM system in the structure Roskartographia as well as at an interdepartmental level, 

the functional structure representing CTM system as the  set of interconnected subsystems, providing collecting, systematization, processing of source information on changes of district objects in the uniform technological process; 

a zoning technique of territory of the Russian Federation on terms and periodicity of CTM conducting on the basis of the chosen criteria of landscape zoning and scheme of multivariate classification of territory of the Russian Federation on intensity of industrial and agricultural development;

perspective shape of system of the space topographical monitoring conducting; 

the basic directions of efficiency of CТМ data use in cartographical science and providing the perfection of methods of operative updating of topographical maps in scale 1 : 100 000 and the creation of thematic maps of interbranch purpose. 

the ways of development of the space topographical monitoring system according to the world scientific and technical level of development of cartography.

Efficiency of CТМ data use for the development of cartographical method of knowledge of environment and the degree of influence of technogenic factors on it is caused by: 

reception of qualitative and quantitatively new parameters of the mapped phenomena in a statics and dynamics on the basis of definition and choice of integrated characteristics at carrying out multipleparameter analysis and estimation of the condition of natural and anthropogenous objects of territory; 

carrying out of the scientifically-reasoned zoning of territory of the Russian Federation on terms and periodicity of CТМ conducting and development of classification of distribution and development of the various natural and anthropogenous processes influencing changes of district objects depending on physical and geographical and landscape features of territory of regions of Russia; 

formation of CТМ information base on principles of system orderliness and openness for the regulated collecting, systematization and accumulation of the information on changes of geospatial objects in borders of nomenclature sheets of the digital topographical maps grouped within the limits of units of administrative-territorial division. The given information is necessary for carrying out of the complex system analysis of regularities of distribution and development of natural and anthropogenous processes and the phenomena occuring in the exact territories and influencing the general ecological situation in region; 

an opportunity of reception of actual, metrically exact and a trustworthy information about geosystems of various hierarchy - a documentary cartographical basis for the operative solution of problems of territories management and modelling of geosystems development.
One of the basic information components in system of CТМ conducting are the remote sensing data received by the domestic space devices. At present there is a space system of optic-electronic survey of a terrestrial surface Resource-DK in operative operation. The information of this system can be used for tracking down the changes of natural and anthropogenous district objects according to its characteristics and parameters of carrying out the space surveying. 

The space device "Resource-DK" while surveying in nadir from height of 350 km in a strip of capture of 28,3 km provides the reception of: 

panchromatic images in a spectral range 0,58-0,80 microns with the resolution of 1 m; 

polyzonal images in three spectral ranges (0,5-0,6 microns, 0,6-0,7 microns, 0,7-0,8 microns) with the resolution of 2-3 m.

Thus the survey can be simultaneously made in 1-st, 2-nd or 3 spectral ranges. 

The technology of the information processing, received during CТМ conducting is based on the modern specialized program environments (GIS application - as the base of information program complex on CTM conducting, program module for space pictures processing, utilities). 

Spatial and information data - information components of CTM system are formed in the following integrated information storages: 

a database of the digital stand-by pilot topographical basis; 

a database of the remote sensing information; 

a database of the digital cartographical information on district objects changes (the block 1 - supplemental information from departments; the block 2 - actual information on the changed objects); 

a database of the service information (qualifiers and dictionaries of CTM system); 

a database of regional enterprises of Roskartographia according to zones of their activity; 

a database of CТМ output production (forms of output documents); 

a database of metadata.

Fulfillment of technological processes of source spatial information processing in information-program complex (IPC) - base element of CTM System is carried out on the basis of the functions realizing the following problems: 

work with a vector map (loading and management of process of visualization of a vector map, change of scale of map display and other functions); 

work with the space image (loading orthophotomap in IPC, a binding of orthophotomap to the digital topographic map (DTM), full-scale management of the raster image together with DTM);

editing of the qualifier of the digital map (creation of objects special loading - elements of the maintenance of specialized maps of interbranch purpose, creation of symbol book of special loading); 

block management of the creation of the user layers, including:
the automated creation of the user layers of " Originals of changes " and work in them on elements of the maintenance; 

 the analysis of changes of district; 

cartographical fixing of changes of district (the automated transition to a corresponding layer; editing of objects of a vector map during interpretation, with attraction of standards of space images of district objects); 

formation of semantics (automatic and in a dialogue mode with use of additional materials); 

block management of the conducting a database of change of district objects (an automatic and interactive premise of the information in a database).

Inspection of sectors of the changed district objects with the purpose of a coordinate binding of the changed borders of district objects on a digital topographical basis is carried out in field conditions with use of modern satellite navigating systems (GLONASS - GPS) and portable systems of navigation.

Technological stages of formation of output production are realized by the following functional tasks of  information program complex:

formation of originals of changes of a topographical situation

formation of originals of changes of district objects (user layers elementwise with the changed objects);

formation of digital topographical basis (integration of objects of changes and DTM); 

the-automated formation of accounting documents (departmental directories of changes); 

formation of metadata. 

One of the kinds of output production of CТМ conducting system are the specialized maps of dynamics of district objects. 

For creation of specialized maps of dynamics of district objects nonsimultaneous cartographical and space materials are used. By means of the developed technology of CТМ conducting based on integration of images from two initial sources of the information the user cartographical layer is created, on which the sectors of the territory which has undergone changes and, hence, in a space picture changed interpretation features are fixed.

The main principles of creation and use of specialized maps of dynamics of an environment according to CТМ a base cartographical basis for conducting ecological monitoring of environment and drawing up of branch thematic maps. 

The basic thematic loading of specialized maps of dynamics of environment (further - maps of dynamics) are the borders of district objects and sestors of the territory, influence the processes of natural or anthropogenous character leading change of a kind (type) of a landscape. 

The maps of dynamics created on a digital stand-by cartographical basis on scale can be subdivided into two levels: large-scale (1:25 000 and is larger) and mesoscale (1:50 000 - 1:100 000) depending on taxonomic rank of displayed landscapes. 

As source data of remote sensing for creation of maps of dynamics seasons the panchromatic and polyzonal space pictures with space device Resource-DK are used, received in year seasons optimum for interpretation of hydrography, ground, soil and vegetation.

Use of the space information for mapping changes of natural formations, the phenomena and processes includes recognition of studied natural formations or their indicators on tone, color, structure of figure of the facsimile, its sizes and combinations to other objects. Interpretation pictures at CТМ is a purposeful studying the space image with the purpose of a direct or indirect identification of the changes of objects of district displayed on them, definitions of their qualitative and quantitative characteristics. Major factors, on which completeness of interpretation depends, are: 

unmasking properties of objects or their indicators, defined by their reflective abilities in view of natural features; 

scale and quality, as executed survey; 

resolution of the space image; 

experience of the executor-interpreter. 

Objects which external properties are reflected in the image, are identified directly on a picture. The objects having interpreting attributes tone of the image, structure and the structure of the figure caused by certain spatial combinations of objects of districts and landscapes on which they are located. Change in space of attributes of the image of objects corresponds to change of environment and can be interpreted as change of ecological conditions of territories.
The development of CТМ conducting system provides the development  several specifical methods for interpretation information of space data, normative and technical certificates adjusting reception, processing of source data for CТМ conducting and use of CТМ output production according to uniform technical norms and requirements.

Formation of legal and normative and technical base of CТМ conducting system will allow to organize the interdepartmental interaction at the state level regarding an operative providing with actual cartographical data about a condition and dynamics of objects of a surrounding environment and creation of a national spatial data infrastructure.
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