CASPIAN ENVIRONMENT PROGRAMME 

REVIEW OF EXISTING INFORMATION SYSTEMS 

The flow chart of the data and information system on the Caspian Environment Programme's site has been presented in the fig. 1. The system includes:

1.
 GIS data. 

2.
 Caspian Sea Information System.

3.
 Caspian Sea Data Inventory.

4.
 Processed Satellite Images.
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Interactive Caspian Sea Maps.

1. GIS data

This section includes the data on the coastal line of the Caspian sea and the bathymetric data regarding to 1997 in various formats  (fig. 2 and 3). There is possibility to download the data in *.zip archive format. The bathymetric data have been presented as isolines, appropriate to depths 5, 10, 20, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900 and 1000 meters. Both the coastal line data and isolines of depths of the sea are submitted both as DOS files in the ASCII coding and in the most popular cartographical software formats ( in Surfer software format (Golden Software Company) and in the shape-files format of the Arc View 3.2 software (ESRI company).

Moreover, two variants of the Caspian sea blank maps in raster format intended for manual cartographical works are submitted. Each of maps is resulted in A3 and A4 formats (fig. 4 and 5). These maps are given in the "Equidistant Cylindrical " cartographical projection and coordinates are in decimal degrees in WGS84 system. 
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2. Caspian Sea Information System

The Caspian Sea Information System (CaspSIS) has been constructed on the databases in Access2000, installed on the server  and web-pages, connected to them (fig. 6). The system is developed on the basis of asp-technology and has two versions in the English and Russian languages.

From web-page CaspSIS (fig. 7) is carried out transition to search system, which, in turn, is connected to the appropriate database. There are the following databases in the system:

1) Acronyms

2) Bibliography

3) Datasets

4) Events

5) Organizations

6) Projects

7) [image: image4.png]


Scientists

In the "Acronyms" database the search on acronyms (abbreviations) of the names of organizations, projects etc. is carrying out.

In the "Bibliography" database the search of bibliographic sources having relation to the Caspian sea or region on the name of the source, surname of the author, name of the publisher, publication language, edition year, key words and any fragment of word collocations from the name is possible.
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In the "Datasets" the metadata - information on various sorts of the data saved both in the Caspian Environment Programme and in various organizations connected to the given program have been concentrated. These are data mainly, on ecology, pollution of the sea, hydrography, hydrology, biology, vegetation, fishery, geology and meteorology. In this section there is an opportunity of search on the data title, name of the owner, the project name, country, data type, tool, with which the data have been obtained, key words, the time period and any fragment of word collocations from the name.

The information on various events, such as workshops, conferences, meetings, sessions of the commissions which have been carried out not both within the framework of the Caspian Environment Programme and together with various ecological, non governmental and international organizations is stored in the "Events" database. In this section there is an opportunity of search under the names of organization conducting an event, on the name of the measure, place of realization and any fragment of word collocations from the name.

In the "Organizations" database it is possible to receive the complete information on organizations by and large having the relation to the Caspian Environment Programme or to ecology in general. In this database the information on a plenty of organizations has been concentrated. It is possible to make search of organizations on their names, on abbreviations, for a type and sphere of activity of organization, transliteration of the name, country and any fragment of word collocations from the name.

In "Projects" section  the information on the various international and national projects spent in the field of ecology both in the region and behind its boundaries have been assembled. The possibility of information search on the project title, name of conducting organization, financing organization, geographical area, surname of the projects leader, key words and any fragment of word collocations is stipulated.
In the "Scientists" database can be received the information on the scientists engaged in scientific researches in the environmental field. The database enables of search on the name of the scientist, title of organization, in which he works, citizenship and his position. In result the exhaustive information on organization, sphere of activity of the scientist and organization, their contact data is given out.

3. Caspian Sea Data Inventory
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 The Caspian Sea Data Inventory is independently working in Windows OS application which carries out communication with the database of the available oceanographic metadata. There is an opportunity to download archived application from the site of the Caspian Environment Programme and to start it on the separate computer (fig. 8).

Metadata set in the database has been grouped on the monitoring stations. The main objective of the Data Inventory is the distribution of the complete information about oceanographic data available in the database. The application enables to select, access to metadat set, their preliminary viewing and visualization. The application has the following functionalities:

· Choice of the dataset on the names of organization, country, of information provider, time, region measured data.

· Display of a position of stations on the map, choice of stations on the map.

· Convenient navigation through stations to the data and on the contrary.

· Generation of the various reports.

· Opportunity of preservation of the received results both in graphic, and in textual formats.

The application has the convenient interface, which gives the following functionalities:

· Opportunity of preservation of the most important installations in the configuration file, which can be used at the following loading.

· Simultaneous opening of numerous windows, that facilitates management.
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The working screen of the application consists of five parts (fig. 9). The panel of the map displays position of monitoring stations on the map with geographical coordinates and also gives out the statistical information on the map. Selecting by the cursor number of stations can be received the statistical information about them on the information panel.

The panel of the table of the dataset containes a grid of the data showing selected dataset, the navigator and the data installation button. At selecting of stations on the map panel, the data of these stations is shown on the data panel and on contrary, at selecting the data on the data panel appropriate stations are allocated with the certain colour on the map panel.

The panel of the table of stations contains the navigator, stations selection buttons and means of display of a grid of the data belonging to the current stations. Change of the current station results in respective alterations on information panels.

The information panel consists of three pages: dataset statistics, stations statistics and dataset description. On the dataset statistics page there is an information on the current dataset - variable name, number of stations, on which has been carried out measurement and casts of measurements was made. On the stations statistics page the information on statistics of the current station is deduced. The grid of statistics contains the variable name and casts of measurements. The dataset description page contains the brief description of the data and all useful information concerning the current dataset. This page is connected to the panel of dataset table and changes according to navigation on the data.

The search panel enables definitions of the dataset adequate to conditions of search. The result of search contains the information on conditions of search, number of the dataset and stations, which are adequate to conditions of search. The search is possible on the following parameters: a type of measurements, organization, the information provider, country, measurements date, region.

4. Processed Satellite Images

On a site there are some processed satellite images of the Caspian sea provided by the Remote Sensing Department of the Marine Hydrophysical Institute (Sevastopol, Ukraine). Samples of images are submitted in the fig. 10.

In the fig. 10 a the image displaying the contents of chlorophyll  on the superficial layers of water is given. The image based on the SeaWIFS data processed using the SEADAS software and standard algorithm.

In the fig. 10 b the image showing the water surface temperature, based on the satellite image from the NOAA-16 satellite in August 14 2002, and in a fig. 10 e, correspondingly in July 10 2002 are presented.
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The so-called colour index images based on the multi-spectral satellite data in visible spectrum range give some information on vegetation for the land and water turbidity. Samples of such images are submitted in the fig. 10 c, d, f. The data of fig. 10 c correspond to August 14 2002 (image from the NOAA-16 satellite), fig. 10 d ( to February 22 2002 (image from the NOAA-12 satellite), and fig. 10 f corresponds to July 10 2002 (image from the NOAA-16 satellite).
5. Interactive Caspian Sea Maps

On the CEP's site two interactive GIS applications have been created. The interactive maps were powered with use of the MapServer software, developed by university in Minnesota (USA). First of these applications is a physical map of region with common-geographical information layers. A basis of this application makes raster layer created with use of hypsographic data with the help of Spatial Analyst extension of the Arc View GIS 3.2 software (by ESRI Company). The hypsographic layer displays a relief of region and is adhered to geographical coordinates. It is used as a background or substrate, on which other information layers are added. There is a possibility to open the window with the legend of this layer, on which the colour scale of elevations from a sea level in meters is displayed.
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The important constituent of the base map is the coastal line of the Caspian sea, including the coastal lines of the islands. The coastal line was obtained by digitizing of the navigating map of the Caspian sea issued in 1987 by the Navigation and Oceanography Department of the Defense Ministry of the USSR, which was corrected with use of a space photoimage from the Resurs satellite from 1997. 
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The standard geographical layers, such as the rivers, lakes, cities, highways, railways are prepared with use of the information from DCW (Digital Chart of the World) by ESRI company. Moreover there is a layer with a geographical coordinate grid in degrees. All these layers, excluding layers of the rivers and lakes can be if necessary included or turned-off. The Caspian seas floor relief is designated with depths isolines with indication of labels of depths in meters. The labels of depths occur on the map at increase of scale of viewing of the map.
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Except for standard layers there is an possibility in addition to include the point layer showing an arrangement of oil and gas wells and also the linear layer of oil and gas pipelines of region. In the main window of the map the names of the countries of region with state borders are designated, at double increase of scale appears designations of cities, and at three-multiple increase - the names of the cities. The data are represented in the cartographical projection UTM, because at this projection the valid mutual arrangement of geographical objects on the land surface for middle latitudes visually is most precisely represented.

To the right of the main window the applications control panel is located. On the panel, in the window of the layers it is possible to select the names of information layers, which are necessary for displaying on the map. There are means for scaling and panning the map. A legend of the displayed information layers of the map with notation conventions of the appropriate objects is shown at bottom. 
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In the right bottom corner of page so-called reference map is placed. This is the small simplified survey map, on which for orientation the red rectangular allocates borders of the maps displayed at the current moment in the main window.

In the bottom from the main window the scale ruler with the distances in kilometers is deduced.

Using "Query feature" function it is possible to receive the information from layers, such as the rivers, lakes, cities, in particular, the names of these objects. Thus, on the query page in addition to information on the requested object, appears the window with the map, on which the requested object is designated by brown colour.

In the fig. 11 the page of the application with the map of the region in small scale is submitted. In the fig. 12 in increased scale the map of western coast of central part of the Caspian sea with all included information layers is resulted.
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The second application ( the interactive map is prepared for presenting the data about the contents of chemical pollutants in the sediments received as a result of sea expeditions, carried out by the Caspian Environment Programme in the Caspian sea during 2000-2001. A general view of the page of this application with a survey political map of region and with the designated sampling stations has been presented in the fig. 13. On the map the following information layers are constantly displayed: the state boundaries of the countries around the Caspian sea (with the indication of the names of the countries), large coastal cities, main rivers and lakes of region, coastal line of the Caspian sea with islands, isolines of depths with the depths labels in meters. There is a possibility of inclusion and turning-off the layer with the coordinate grid and the layer with “hot spots” of pollution, designating most dangerous pollution areas of the Caspian sea. In the fig. 14 in vast scale the Northern part of the Caspian sea with “hot spots” of pollution and sampling stations codes have been presented.

The most important information layer of this map is the point layer of the sampling stations. At three-multiple increasing of the map scale the sampling stations codes appear. Using "Query feature" function and clicking the cursor on the mark of the certain station, it is possible to receive most important data on this station. On the opened new page (fig. 15) occur the data on concrete sampling station, which represent a line in the table (these data, according to a format of the shape-files of Arc View software, are stored in the files of tabulared data of these layers in the dbase IV format). In particular, the station code, the country name, in which territorial waters the station is placed, depth of the sea, geographical coordinates, date of sampling and further, the data on the 12 most important chemical pollutants in the sediment sampling results are shown. On the bottom of the page the window with the survey map of the Caspian sea is deduced, on which the required station is signed with red colour.
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