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Justification of development of the cadastre of fauna resources of the Khabarovsk region
The importance of natural and resource potential by the example of the Khabarovsk region is considered in the article. The need to maintain the stability of resource base for ensuring stable functioning of economic system of the region is discussed. Justification of creation of databases to display condition of animals and their habitats in the territory of the Khabarovsk region is given. The conclusion that protection of fauna leads to direct preservation of natural and resource potential of the region is formulated. Drawing up the regional cadastre of fauna resources is offered as the main measure to ensure stability of resource potential of the Khabarovsk region. Justification of the necessity of development of the cadastre is also given.
В статье рассматриваются: значение природно-ресурсного потенциала на примере Хабаровского края; необходимость поддержания устойчивости ресурсной базы для обеспечения устойчивого функционирования экономической системы региона; даётся обоснование создания баз данных для отображения состояния животных и их мест обитания на территории Хабаровского края; сформулирован вывод о том, что охрана животного мира ведет к прямому сохранению природно-ресурсного потенциала региона. В качестве основного мероприятия по обеспечению устойчивости ресурсного потенциала Хабаровского края автором предложено создание регионального кадастра ресурсов животного мира, а также дано обоснование необходимости разработки подобного кадастра.
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Natural resources play a significant role in social and economic development of regions. Modern research of interaction of natural, resource and economic factors in Russia shows, that there is a close connection between the use of natural resources and the efficiency of development of production sector in the region.
The Khabarovsk region belongs to the regions with rich natural and resource potential.
Further improvement of methodology and methods of  economic assessment of natural and resource potential of the territory is necessary for effective management of the potential as an element of economic assets, justification of strategies and plans of social and economic development of regions.
Today the maintenance of state recording, cadastre and monitoring do not correspond to modern standards and require a fundamental modernization.
Management of this process is to be based on strategically considered organizational and methodological principles. If similar studies such as geological, hydrological, land use planning studies, assessment of anthropogenic impact on the environment and others are conducted according to the developed standards (State Standards, Building Regulations), the methodology of record of biological resources and biodiversity is presented by separate, fragmentary and out-of-date documents. While computer databases and their analytics in all spheres of life have become a norm, systematization of information about the record of animals and their habitants is still at the very primitive level.
Nowadays recommendations concerning the usage of certain standards (methods), organizational arrangements for state recording, cadastre and monitoring of animal populations that have resource value for the region's economy are very general, and they can be considered ambiguously. On the one hand, scientific research in this area has made a significant progress, but due to lack of demand the practice has not been brought up to a level of certain methods. On the other hand, a lot of issues, especially organizational aspects, are not developed at all.

The dramatic change of the situation is possible only on the basis of thought-out strategy, consolidation of efforts of public authorities and science. As a result, methodology and organizational scheme of works on the state recording, cadastre and monitoring should be raised to a modern level.
According to legislation, state recording, cadastre and monitoring in the territory of the Russian Federation is carried out in respect of game animals;  animal species included in the Red Data Book of the Russian Federation and regions of the Russian Federation (rare and endangered species); all species of vertebrates in specially protected natural areas. Special documents regulate record of sea mammals and fish resources.
Drawing up a scheme of location, use and protection of hunting grounds and internal game management, as well as making the cadastre of specially protected natural areas should be considered, in spite of the specificity of the problem, as a task that fits into a framework of state recording, cadastre and monitoring of fauna.
The aim of arrangement is a qualitative information support of measures for preservation of biological resources and biodiversity through a system solution of methodological and organizational issues.
Tasks, the solution of which depends on information support:
– economic assessment of condition of fauna as a base of state environmental protection policy;
 - task-oriented strategy and justification of rare and endangered species protection programs;

- justification of catch and hunting quotas;
- assessment of impacts on fauna at the development of the territory and development of countervailing conservation measures;
– identification and preservation of natural areas with the most valuable  biological resources and biodiversity;
– cartographical support of performance of conservation tasks.
Ways of implementation:
1. Creation of the system of state recording, cadastre and monitoring of animals, game management, cadastre of specially protected natural areas.
2. Improvement of methodological bases of state recording of animal numbers and habitats, inventory of specially protected natural areas, game management.
3. Unification of methods of processing, storage and systematization of results of animals and their habitats record for drawing up the state fauna cadastre of the regions of the Russian Federation and generalizations at federal level.
4. Maximum use of scientific potential.

5. Obtaining qualitative and unified information about condition of fauna, specially protected natural areas, hunting grounds in the form of regional and federal databases.
State recording, cadastre and monitoring of fauna in a region of the Russian Federation are carried out:
- in respect of game animals - throughout the territory of a region of the Russian Federation;
- in respect of rare and endangered species - throughout the territory of a region of the Russian Federation;
- in respect of all animal species - in the territory of specially protected natural areas;
- in respect of animal species that are not objects of hunting and not included in the Red Data Book – data collection is limited to the list of species throughout the territory of a region of the Russian Federation with brief information about condition of these species and their habitats.
The volume of collection of information about the groups of animal species that are not the objects of hunting and not included in the Red Data Book deserves special consideration.
Even brief impartial assessment of condition of these species is possible only by density of their population and number, and the condition of habitat – by description of the habitats, in which species are found. Therefore, it is necessary to record not only the game animals and species included in the Red Data Book throughout the territory of the Khabarovsk region, but also to record the animals that are not related to them.
Thus state recording, cadastre and monitoring are to be carried out in respect of all animal species (first of all in respect of terrestrial vertebrates), with further priority separation on the following groups:
- species relating to objects of hunting;
- species included in the Red Data Book of the Russian Federation and regions of the Russian Federation;
- species that do not belong to objects of hunting and are not included in the Red Data Book.
State recording, cadastre and monitoring of fauna are impossible without creation of a uniform territorial base of carrying out these works.
Despite of having quite rich scientific experience of inventory of habitats of animals, there is no modern methodology of conducting these works, including hunting valuation. The applied methods are out of date and require significant redevelopment.
First of all, it is connected with countrywide use when maintaining game management of outdated land use planning and forest management data, in particular, old cartographic materials being copied from year to year.
Modern approaches with application of remote methods in the practice of hunting sector, animal record and monitoring of fauna are rarely used and, as a rule, is experimental scientific research. Widespread introduction of this experience and modern GIS-technologies in the practice of cadastral works, recording, monitoring and game management should be considered as the main task at defining the goal of inventory of animal habitats for the cadastre of fauna.
Long-term experience of development of territorial bases for regional cadastres of fauna has shown that package of works on inventory of habitats includes three interconnected directions (figure 1):
1. Development of regional and typological classification of habitats of animals.

2. Creation of territorial basis – a special map of habitats of animals.
3. Inventory of habitats of animals with calculation of the areas and description of types of habitats.




Figure 1 – Bases of the regional cadastre of fauna
Development of regional and typological classification of animal habitats is an initial stage to work not only on inventory of habitats of animals, but also of cadastral works in whole. It consists in development of hierarchical system of territorial units which would consider not only typological, but also regional features of the territory. The developed system of classification shall be applicable at both federal and regional levels and shall consider not only natural landscape features of the territory, but also the degree of its anthropogenic change.
Creation of territorial basis is a special map of the habitats of animals. The map of habitats has absolutely special value at carrying out any works connected with inventory, assessment, monitoring and protection of fauna. Drawing up such map with the use of GIS- technologies makes it a basis of cadastral database of animal resources, provides storage and possibility of operative use of all information for any purpose – from performance of  animal record to calculations of damages to fauna from economic activity and designing specially protected natural areas.
Inventory of the habitats of animals with the calculation of  areas and description of types of habitats is an integral section of any project giving an idea of condition of the territory, degree of its change and value for fauna.
There are following measures, necessary for improvement of maintaining state recording, cadastre and monitoring of fauna in the Khabarovsk region:
– inventory of methods of record, their analysis for improvement of state recording of animals and cadastral purposes;
– preparation of uniform requirements for drawing up or improvement of certain methods;
– stage-by-stage preparation of a package of methods for record of certain species or groups of animal species.
Methodology of animal record during the migration; Display of the ways and terms of migrations, places of seasonal concentration is one of the least developed cadastral tasks. Data on migratory aspects of fauna is necessary for interregional interaction of public authorities and formation of federal migrating animal protection policy. Information about migratory moments of ecology of animals is compulsory in all projects "assessment of impact on the environment".
Such information is necessary, first of all, for swimming birds, species included in the Red Data Book, sea mammals.
Collection of information with correspondent network; This direction of collecting material, which was well developed in the Soviet period, has almost disappeared.
Special public opinion polls and attempts of direct involvement of correspondents state the passivity of society, its concern about its own survival, the loss of professional hunters, qualified gamekeepers, foresters.
Special actions for restoration of such works through the television programs, magazines, local newspapers are required.
Creation of databases; at the modern level of computer technologies a lot of data on the record of animals is easily systematized in databases. At the same time a wide range of specific moments showing the condition of animals and their habitats require specially developed computer programs.
Processing and systematization of primary registration materials are to be performed using standard forms in order to create regional databases, which will form the federal database. It not a difficult task, but it still remains out of a field of normative documents.
There are following strategic directions of actions for drawing up the cadastre of fauna of the Khabarovsk region:
Inventory of habitats of animals; it is a complete analogue of information obtained in the process of state recording of animals.
Generalization of information about certain animal species; There is a great experience in this direction obtained at drawing up federal and regional Red Data Books and described in several scientific publications. Improvement of the level of generalization of the material concerning territorial binding of data on number of species is required for practical goals. The results of such generalization are prepared in both tabular and cartographical form.
Comprehensive description of fauna of a territory; It is a generalization of information in respect of all animal species in a certain territory. This information has the greatest importance from the position of territorial protection, drawing up the scheme of location and use of hunting grounds. There is an experience of different scientific schools, but the task of creation of methodology for practical purposes was not set. Creation of such methods is an urgent task.
In the modern market environment the cost estimation of fauna resources is one of compulsory and effective instruments of nature conservation. According to current legislation, adverse impacts on animals and their habitats at any economic use of the territory are to be compensated, including by applying different factors. One of them is cost estimation of damages to fauna caused by construction and operation of business units. Such estimation is a compulsory condition for economic projects to undergo a state ecological examination, without which implementation of these projects is not allowed.
In the long term the cost of fauna resources is one of components of the total market cost of an area.
Calculation of standard cost of conducting scientific research for drawing up the regional cadastre of fauna resources is made by summing up the product of the basic cost of a certain type of work and labor input coefficient for a certain type of work.
Calculation of standard cost of conducting scientific research is carried out in accordance with existing practice of the use of the particular factors considering the volume of the works performed, the complexity and the depth of elaboration of scientific research. In this case the following factors can be used:
Kcl — work type complexity factor; 
Kn — work type novelty factor; 
Kм — work type scope factor; 
Kq — specialist qualification factor.
Correlation of complexity levels of the estimated scientific research and the basic type of the research work, which are executed under the State order, can be used as a factor for fundamental or applied scientific research.

It is necessary to use expert opinion of the research work in order to determine work performance complexity factor.
The value of complexity factor depending on the level of complexity of an estimated type of the research work relative to the basic value; 

Work type novelty factor is determined on the basis of the procedure of expert estimation.
Work type scope factor is applied in order to estimate the changes of quantitative characteristics of carrying out research works relative to the basic value. It is determined on the basis of the level of scope of works performed relative to the basic value.
The value of specialist qualification factor is determined by the membership of executors of scientific research.
The period required for drawing up the cadastre of fauna is 3 years. The program includes:
- collection, analysis and processing of existing departmental and cartographic materials;
- development of a basis of the cadastre and classification of habitats;
- conducting the record of animals;
- processing of quantitative materials and calculation of number and population density of animals in accordance with types of habitats and natural areas;
- calculation of animal resources and their cost estimation.
Developments of experts of the cadastre of fauna will be extremely useful for development of the principles and methods of economic assessment of biological resources. It is necessary to note the importance of cadastral developments for organization of numerous fauna databases. It is no doubt that works on drawing up and maintaining cadastres of biological resources will be the forerunners of modern ideas and scientific developments for preservation of the country's biological diversity in the regions of Russia. Thus protection of fauna leads to direct preservation of natural and resource potential of the region.
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