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The high level of ecological consciousness of citizens which can be provided provide only by complex of long-term actions is necessary for achievement of sustainable development of Russia. Similar actions are aimed on groups of population of various age, educational and professional levels, and the most numerous audience is presented by schoolchildren and tourists. Yet in a role of those who are trained are teachers and employees of natural protected areas (NPAs) that develop ecological tourism in Russia.
At present the ecological literacy of the population can be increased by teaching training using multimedia technologies and distributing information on CDs, DVDs, and through the Internet. The analysis of illustrative materials used in ecological education and ecological tourism in out country allows to draw a such conclusion: the potential of opportunities of modern geoinformatics and cartography is used incompletely.
The purpose of given article is a statement of the results of the recent researches on implementation of educational multimedia projects in ecological education and tourism in NPAs. Following basic demands to illustrative materials for these purpose should to be taken into account: completeness, belonging to one system, orientation on different-level users. The latest mentioned can be achieved by two ways: 1) development of the demonstrative material focused on a concrete category (separately for younger schoolchildren, separately for senior students); 2) aspiration to choose the optimum information intended for the average consumer.
During latest three years on the basis of the field data collected during carrying out educational expert and scientific researches by cartography and geoinformatics department of geographical faculty of the Moscow State University in «Ugra» National Park and «Hvalinskiy» NP,  "Mountains Vorobyovy" Reserve there were created several multimedia projects favoring the increase of  level of ecological literacy of the visitors of those NPAs have. Multimedia production fully corresponds the requirements for ecological education, possessing thus still numerous advantages in comparison with other illustrative materials. In multimedia it is possible to offer the situations close to a reality (using sound, illumination, perspective images, animation and other special effects), and also to show possible plans for development of territories presented in various contexts at different levels of abstraction. Current processes of phenomena that nowadays are mostly presented in the static form or by of series of maps, can be shown in the animation-visualized kind that would lead to availability of better understanding of environmental problems. 
Modern technologies allow to combine successfully in projects traditional cartographical and graphic materials with explanatory, quite often training texts. The numerous photos, supplied with information capacious texts, are enable to visualize and comment the phenomena shown on maps. Certainly, in all of the projects the information has multilevel character: access to the desirable information can be individualized and adapted for interests and abilities of users. The information is presented step-by-step, for example, all over again there is a page on which there are most important general data on the territory and some specific photos of various subjects (landscapes or objects of architecture), further it is possible to pass to a concrete thematic page chose by the user and to learn more details about this or that object. The opportunity of using hyperlinks allows to detail the information even more particularly.
- 
 All projects contain large diversity of maps and charts: there are maps of various scale levels (from location of NPA in the European territory of Russia up to schemes of ecological tracks) and various thematic maps (a map of a cultural heritage, hydrological and so on). And some maps of the project «Ugra» are created in two variants: popular and scientific. 
Projects can be classified by various criteria. For example, on a prospective category of users. Two projects on "Mountains Vorobyovy» Reserve are strictly specialized: one is intended for the youngest schoolchildren (6-7 years), another - for employees of the reserve and scientific specialists. Their maintenance of those projects is quite different, projects were created independently from each other. The project «Hvalinskiy» National Park is oriented for senior schoolchildren and average tourists (without special education, wishing to receive new knowledge). The project «Ugra» contains the versatile information and consists of three sections. The first - is general, intended for all groups of users. It concerns the information on history, the nature, sights of territory where the park is located. The second section - «Materials for managers», including still the following maps: «Conflicts of nature management» and «Types of disputed areas of nature management ». The third demonstrates the system of training of ecologically focused experts.
And a level of submission of materials, and ways of transferring the information on maps change depending on a category of users. The project of "Mountains Vorobyovy" focusing on younger schoolchildren, acquaints them with territory of the reserve as in general and as part-by-part. Each of five sections includes maps with the expanded graphic representations, photos, figures and text. Naturalistic badges and even drawn images of the displayed phenomena and elements are usually used on those maps. Some sections are complemented by a soundtrack, for example, by pressing a badge of any bird on the map «Inhabitants of Mountains Vorobyovy» there is a picture of it and its "singing" sounds. At leading the cursor to badge Andreevskie ponds there is a videoclip with a plot on cleaning works of the water area with explanations. 
The section «Materials for managers is intended only for experts in the field of nature management, therefore its maintenance is strictly specialized and is not accompanied by any explanatory materials. 
By the form of training the projects are subdivided in the following way: presenting the territory in general (fact-presenting), educational, research. Fact-presenting projects (in considered cases they are the first parts of the projects «Ugra» and «Hvalinskiy National Park») are should be used for independent studying of the territory in small volume, they can, both to anticipate visiting NPs, and to be examined, and to be studied after that. The contents of such sections includes in their majority photos and videoplots, texts and physical geographic maps. As these materials are focused on attraction of visitors they present the most interesting, well-known, unique objects of the territory and show an opportunity of way examination them and approach to them. It is compulsory to complete these sections with rules of behaviour in NPs, and it’s desirable to include some general rules of behaviour for persons to set up the dialogue with nature in general.
The purpose of ecological education consists not only of raising a level of knowledge of each person and a society as a whole, to generate modern presentation about world around, but also of passing from knowledge of concrete facts on the environment to understanding of causes and effects of processes, to waken the interest to all that happens in the nature and in its relations with humanity. Both ecological tourism, and ecological education are focused on voluntary noegenesis at leisure also the projects offered for these purposes should be interesting, accessible to understanding, inducing to the further dialogue. Work with educational projects means the help of experts (teachers, employees of NPs) and is focused on long dialogue.
In these projects the greater role is played by the plots explaining studied processes by means of animation or involving a trainee in any action. Inherently cartographical animations add a part of the alive world and do not tear off the user from a reality. The most important advantage of animation is visualization of the dynamic phenomena of wildlife and society. For example, changes of a landscape during various seasons can be studied using satellite images. For this purpose two satellite pictures (summer and winter period), have been used, one picture is transformed to another (fig.1) while it snows in the picture.
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Figure 1. Animated satellite images.
 Or the process of appearance of temporary water flows after a strong rain: in the image of a summer period picture in parallel with rainfall there are appearing streams, flowing and merging, they bring their waters to Volga. Also there is created Animation on the prosess of appearance of a spring that is very important for the territory of Hvalinskiy national park, famous by its medical sources. 
Plots of other orientation assume not only viewing the offered material, but also allow to work to with it, e.g. series «geographical puzzles». The work with series of puzzles includes the work where it’s necessary to collect fragments of a topographical map in the integral image (fig.2).
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Figure 2. Geographical puzzle.
 Or another, more complex variant: it is necessary to put the offered geomorphologic forms on the image of the territory (ravines, beams).
Use in ecological education of satellite images - its essentially new stage. These fotos give the real image of territory during concrete time, that sometimes for the nonspecialist there is more evident and clear, than map. Sharing data of space monitoring and other methods of training helps to investigate an environment on own experience, learns to make the decision and to see their result, that, undoubtedly, raises efficiency in ecological education.
But in Russian schools as shows experience, pupils learn to work with maps and practically do not acquaint with satellite images. That’s why for the project of national park “Hvalinski” was made a content which learn to work with satellite images. At first stage it is offered to those who are trained to define easily representive objects: the Saratov water basin, Hvalinsk, road "Syzran-Saratov".
Further there is a transition to comparison geographical maps and satellite images. It is offered to define what color represented territories and water areas on a map and satellite images; what it is possible to find out similarities and distinctions; what objects are better visible on a map, and what - on satellite images; what it is possible to see on satellite images , but it is impossible on a map, and vice versa, etc. Regarding coast line it is interesting to see its configuration on a image from space and to compare to data of a map (fig.3). 
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Figure 3. Compare interactive image.
Specially for the project was made videoclip which show dependence of detail of the image from various parameters of shooting, as example used structure of Hvalinsk. Reception of polyzonal satellite images which was made in different seasons allows to expand opportunities of their use essentially. In this training project it is offered to analyse the image of woods in national park "Hvalinskii " on winter and summer image with a various variant of synthesis of zones. Coniferous breeds goes first, they are well represented on a winter image. A following stage should be allocation small-leaved and deciduous forests, on a summer image they have various colores, brightness and a structure. But the border between them represented not so precisely. For contour representation needs digital model of a relief on which it is possible to trace border between communities is required, and to adhere specially collected field data. Result of this work should be representation scheme of area. 

One more variant of use of satellite materials in ecological education can be definition of cuttings down of forests. To the decision of this problem applied both visual, and automated representation. In first case of cutting down are defined on a geometrical outline of contours of cuttings down, in the second - on age features of representation attributes of young wood. It would be desirable to hope, that the section showing to an opportunity of use remote sensing in ecological education, it will be useful also to employees of park and help to protect the territory of park. 

For the research it is possible to  the third section of the project «Ugra» which is focused on experts of an ecological orientation it is used already at carrying out an expert of students of geographical faculty. In this section shows all stages of creation ecological maps - from field up to data processing. Section contains not only already made maps, but also maps-sources, the satellite images, data of field routes, all this information is geographically adhered (fig.4). 
[image: image5.jpg]


[image: image6.jpg]



[image: image7.jpg]


[image: image8.jpg]



Figure 4. Types of interactive work.
Two projects of national parks «Ugra» and «Hvalinskii» gives the opportunity to work in interactive mode to all interested persons which connected to Internet. During work with project «Ugra» Internet user can be and is not familiar with territory, and to make maps of subjects interesting to him by the offered technique on the basis of presented in the project given (maps, the space pictures, given field inspection). Also on the base of the investigation materials (that does not exclude an opportunity of direct visiting) interested persons can make changes to the scheme of an ecological route "Lake Borovoe" and for territory of ecological base "Otrada". There is a virtual opportunity: to change a configuration of route, to place information boards, to plan stops for the story of the guide, and in territory of ecological base to place new objects. Besides planning user can send remarks and offers by e-mail (all section is published in Internet), and the information can have geographically adhered character.

For interactive work with the project «Hvalinskii» needs visiting territory, because only received data can be presented to interactive section. In the project there is a interactive section in which include map and symbols of various kinds of infringements (the cut tree, gathering of berries, no car entrance). The visitor of the park who has seen any infringement can come into section, put a mark on a corresponding place and send to administration of park, having supplied at will the message with text comments. Or, having noticed on territory of park of any representative who has interested him of flora or fauna to send the notice about seen, also having placed the concrete facsimile on a map. There is an opportunity to ask a question to employees of the park, about what they saw (http://www.ecocommunity.ru/ugra/Planir.html). There is an opportunity of addition while only the text information from the outside and the forum where offers on arrangement of territory express is created. 

During work used 3 categories of software products: graphic editors, GIS program packages and multimedia programs. Among graphic editors were used: Adobe Photoshop, Macromedia Fireworks MX. From GIS packages program MapInfo, ArcGIS was used. Multimedia programs were used at the closing stage of work: Macromedia Flash 8.
Doubtless advantages of use multimedia technologies in ecological education are opportunities: store of great volume of the most different information on one CD and in an independent mode; scale image at the screen or it most interesting fragments; allocation image text or other visual material of "hot links" on which immediate reception of help or any other explanatory information; connections to global network Internet; interactive dialogue; "free" navigation and exit to main menu; a user-friendly interface providing ease of job with the project; recustomizings of the project (addition of the new information or its remove).
All available opportunities of these technologies are directed on simplicity and availability, as thematic, and geographical information. The geographical information presented in multimedia applications gives to the user the same functionalities, as geoinformation system, but in more simplified variant. These opportunities vary from simple scaling maps and satellite images up to the independent project which based on use of databases. Actually, at present time of multimedia - is a synthesis of software products and hardware devices in which network technologies are involved all that allows to make multimedia projects the big information system with various sets of databases. By means of multimedia technologies probably representation of great volume of the information on rather small volumes of hardware space or on one independent carrier that promotes active distribution of the information among users. 
In the basic way of distribution geographical information which include cartographical information through multimedia is Internet as the most modern and operative way. All maps in the created multimedia projects are prepared counting upon the minimal throughputs of Internet. Unique lack or is more exact, its weak part, presence of access to a network directly at user place. 
From all above said it is possible to approve, that multimedia can be a base information platform for a getting new knowledge about nature in general and about its interaction with the person. 

The materials which included in the project, certainly, cannot replace dialogue of the person with the nature, but they can promote increase of interest to the nature, induce to the careful attitude to natural and to a cultural heritage and train make correct decisions at planning its development. It is possible to believe, that the received experience will appear useful at planning ecologically focused recreational development and other territories of the country.
