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Studying and mapping of water resources now are a critical problem due to man’s growing impacts causing changes of the water regime of rivers, lakes, transformation of natural water, changes of the ecological state of water bodies, very frequently in directions unpredictable. At the same time, the volume of water consumption is growing and requirements to water quality are becoming stricter every year. 
Cartographic support has always been one of the factors of the rational use and account of natural water resources and conditions of water bodies. Published hydroecological maps have a scientific basis, they are notable for the depth of their contents, refined legends, but as a rule, they are made to small scales and represent general hydroecological situation at the level of rather large regions or of the whole country. Now, of essence are maps giving more detailed information and with more accurate spatial reference of actual data. Specialized topographic maps of a new type - maps for hydroecological purpose - could meet this requirement. To our mind, optimum are specialized maps created within the framework of the catchment basin concept and taking into account both natural and anthropogenous influences on the territory of the whole catchment area.
National topographic maps are an important source of hydroecological information. They surpass in accuracy many other maps and allow the metric characteristics of water bodies to be obtained. Specialized topographic maps are created on the basis of universal ones, within the limits of their accuracy, and characterized by additional contents, - or specially directed reduction of contents, - for a particular branch of the national economy. Projection of specialized maps is cost-effective and justified only when they are made in a unified production cycle with universal maps.
The topographic map assumes the significance of the objects and phenomena mapped to be of equal value. Maps for hydroecological purpose should show water bodies and their characteristics in greater detail. 
Our research has focused on the type of the specialized map for hydroecological purpose and its project has been presented as an outcome. The map contents offered is a system of data on water bodies, providing the characteristics of their genetic attributes, morphological, dynamic features. Designations of natural objects are grouped into sections: a) the water regime and dynamics of rivers, lakes; b) the morphology and dynamics of shores; c) the relief of the near-shore zone; d) water quality. Waterworks and water supply objects are described separately: a) reservoirs, their kinds and characteristics; b) canals (soil-reclamation, navigation ones) and their characteristics; c) water pipelines; d) reservoir, river, and canal waterworks. A special section is devoted to hydroecological hazards, the objects of man’s impact on water bodies. 

Water regime, river and lake dynamics  
Rivers.  Constantly fed rivers are offered to be depicted together with  their seasonal changes caused by high water and flood flow leading to flooding territories. Maps for hydroecological purpose should  show river flood plain, the time of passage of high water and flood flow, river lengths and catchment areas. The river length determines the influence of the zonal characteristics of the runoff, water balance, water erosion, the runoff of suspended sediment whose rate in plains depends on the latitude, and that in hills and mountains depends on altitude climatic zonal distribution. It is easy to identify river watersheds from topographic maps. The width, depth and speed of river currents are recommended to be given not only in the mean water level, but also in high water level. It has been  suggested that 3 water levels be shown: long-term mean value in mean water level, the maximum and minimum water level values. 
The river gradient (m \km) influences the speed of the water current. The quicker is the current, the more effective are the moving and enrichment with oxygen of river waters. Biological processes and life become more active as well as favorable conditions for autopurification of water are created in rivers enriched with oxygen. The river gradient affects the intensity of the runoff and the transport of pollutants. The meandering stream course, or the level of the development of a snaking pattern, is defined as the ratio of the length of the stream course along the bend (km) to the step of  bends (km). The meandering stream course is inversely  connected to the speed and the intensity of the work of the river. Meandering streams can lead  to silting up, overgrowing, waterlogging  and sometimes degradation of stream courses. 
Volume flow rate  is the volume of water passing through of the river cross-section in a unit of time. At  hydrological posts, the long-term volume flow rate (m³ \sec) is determined like mean, maximum and minimum ones. Ecologically, low-water season is the most hazardous period and it is this season that the availability of  a minimally necessary flow rate is referred to. 
Data of long-term observations at hydrological posts make it possible to show the temperature of water and ice regime of rivers. It is supposed to show dates of the basic ice phenomena (with reference to hydrological posts): beginnings of autumn ice phenomena, those of river freezing-over, beginnings of spring ice phenomena, ends of ice phenomena. 
Besides  constantly fed rivers, topographic maps show intermittent rivers with the help of only one conventional sign. The intermittent rivers should be divided into seasonally dry (with the termination of the surface runoff during a smaller part of the year) and seasonally fed (with the termination of the surface runoff during a greater part of the year). It is important to specify the months when there is  water in the stream bed.
A change in  the direction of river flow is observed in the mouths of  rivers where there are available  tidal currents, in channels between lakes in flooded  bottomlands and terraces, in rivers with artificially altered hydrological regime (by water intake facilities). These phenomena should also be depicted on the map. 
Lakes
Similarly to rivers,  lakes are offered to be described by  water edge levels, borders and flood periods. Volume, water surface, genesis are important characteristics of lakes. Flooding lakes are also recommended to be specified with maximum seasonal changes of water level in meters.
Maps for hydroecological purpose are intended  to show the following types of lakes: lakes with changing shoreline, overgrowing ones, shoaling lakes, ones fed from waste water of irrigation systems. It is necessary to point out  floodplain lakes drying up in low-water (and specify the period of drying); drained off lakes filled during high water and flood periods (and specify the period of their being fed); mineralized lakes. 

Shore morphology and dynamics 
The shoreline of seas and large lakes on topographic maps corresponds to the line of  water’s edge at the highest tide (or positive water setup), and in its absence - to the line of sea surf waves. On nautical charts, the shoreline, on the contrary, coincides with the theoretically lowest sea level. The strip of the bottom concluded between these two shorelines is referred  to as a tidal (littoral) zone, or a strip of dewatering. With the strip width of dewatering of 1.5 mm and more to the scale of the map,  it is possible to display the two shorelines. If the strip width is more than 3 mm to the map scale, then there should be depicted the character of the ground sedimentation of the tidal zone as well as a third shoreline corresponding to long-term mean (background) sea level. 
With a great width of the strip of dewatering it is quite possible to show most completely  the features of the hydrological regime of the sea, its regional dynamics and shoreline migrations. In this case, besides the three basic shorelines it is necessary to show the lines corresponding to critical or extremum  incidental values of the water level (during positive or negative or storm water setups). 
 With shores overgrown with thickets of tall water vegetation the shoreline is  established only approximately, with deviations from the demanded accuracy. Topographic maps show a shoreline like this as an "uncertain" one. It is suggested that the following types of shores be depicted: steep shores (without a beach, with a beach), overhanging shores, ice ones, thermoabrasion ones, biogenous ones.
The relief of the near-shore zone
Included into this group of objects are shore shoals, shallows, spits, banks, ridges; surface cliffs, reefs (submarine reefs, wave-washed ones), rocks (submarine rocks, surface rocks, wave-washed ones), isobaths, depth marks. 

Water quality 
The ecological condition of land surface water objects is determined, first of all, by the quality of water in them. It depends basically on the concentration of industrial and municipal wastes discharge. Settlements are suggested to be shown  with their annual volume of water wastes (in  million m³).
Data of hydrological posts allow average annual values of water turbidity  (g/m3) and average annual flow rate of suspended and tractional load (kg/sec)  to be shown as well.

Waterworks and water supply objects

Reservoirs
Besides characteristics of reservoirs shown by the basic topographic map, the map for hydroecological purpose should provide the user with a mean width of the reservoir (in kilometers), its full and useful volume in km3. The shoreline of reservoirs on topographic maps is shown according to their  normal pool level (NPL) which is the highest sustainable level maintaining normal operations of all waterworks facilities. In addition to the NPL, it is necessary to know the lowest water level in the reservoir, that is reached after releasing water from it (reservoir drawdown), i.e. its dead pool level (DPL). It is expedient to show the low water level of reservoirs at the reservoir DPL. Normal pool level marks should be supplemented with dead pool level marks. Providing the map with the characteristics mentioned enables its user to do necessary calculations, estimate water volume  ratio as well as the significance of the reservoir of interest for economic activity. Reservoirs are grouped into in-channel, off-channel  reservoirs, dammed lagoons and estuaries on the basis of  reservoir genesis. In-channel reservoirs are situated directly in the channels of rivers or next to them, at some distance. Off-channel reservoirs are built in natural valleys  or channels of small rivers, they are filled with river water by means of special supply canals.
From alternative maps it is possible to determine the rate of lowering of the water level in downstream pools of waterworks (m \year) and that of increase of the water level in rivers above reservoirs (cm \year). Lowering of water levels leads to problems in the operation of water supply points, pipelines, ports, to deterioration of navigation conditions in rifts, to changes of natural processes in flood-lands: to reduction or termination of damping of flooded  soils in spring, deterioration of their fertility. An  increase in water levels above reservoirs causes accumulation of inwashes. 
Canals
A soil-reclamation canal is one of the basic elements of the soil-reclamation system. These canals are characterized by their width, depth, capacity (m ³/ sec), canal lining (earthen, concrete, flumed ones, in  pipelines). Among them there are distinguished  irrigation canals and manifold canals. 
Navigation canals are constructed for transportation purposes and connect river catchment basins, lakes, seas, oceans. They are characterized by their width, depth, length and character of their bottom soil.
Water pipelines
Topographic maps show ground-surface and buried water pipelines as well as kyarizes – an ancient irrigation system of underground galleries for collecting and delivering underground waters to the ground surface in arid foothill areas.
Reservoir, river, and canal waterworks 
Head water supply points  (intakes) are works which begin the main irrigation canals. They are directly connected with the feeding source and ensure necessary water intake from them. Water supply points are grouped by the method of drawing water into gravity-fed ones and points with mechanically raised water. Gravity-fed water supply points are subdivided into dam and damless  water intakes.
Damless water intakes are a massive structure of reinforced concrete portholes equipped with shutters for controlling and feeding required quantity of water from rivers into canals. Dam water intakes are a part of a number of river waterworks making a complex of waterside structure. 
Dams are divided into passable and non-passable on the basis of passibility of transport, according to their construction they are as follows: blind, spillway and overflown ones. Pointed among the characteristics of dams on topographic maps are the material of spillways, the material of the blind, the crest length, the  top width, the difference between the high and low water levels, the length of the spillway.

Hydroecological hazards 
Hazardous and fast- changing  natural objects
Offshore motion of sediments and shore disintegration (marginal erosion)  are  one of the most widespread hazardous natural processes that take place, as a rule, on sea and reservoir shores. About 40 % of sea and reservoir bluffs collapse because of the action of water masses, which leads to irrevocable losses of valuable coastal territories. The criterion of the marginal erosion of a reservoir is the mean rate of the bank edge recession throughout  10 to 20 years of its existence. 
The impact of the most destructive natural phenomena is depicted by objects like tsunami-prone coasts, places of submarine eruptions, paths of periodic mudflows. Waterlogging,  salinization, drying-out of water bodies are considerable ecological hazards too. These phenomena result in  changing  or even destroying  whole ecosystems. 
Objects of man’s  impact impairing the natural  environment
The shelf zone of seas frequently experience man’s impact too. First of all, there can be mentioned offshore platforms,  oil wells, trawled areas. Places of nuclear tests and dumps of explosives are the most hazardous anthropogenous objects in a sea shelf zone. 
Incidental failures in various enterprises and objects situated on rivers, lakes, reservoirs or near to them, may be a cause of extreme situations whose consequences are pollution of water bodies. A majority of failures leads to pollution of water bodies  by oil and mineral oil products as well as by other organic substances. On the map for hydroecological purpose, it will be reasonable  to show places of large-scale man-caused accidents, places of raw wastewater collection and treatment; to point out polluted territory  of water areas; water  polluted by oil waste.
Nature monuments and phenomena 
The most rare and unique water objects of scientific, historical and cultural and recreational value should be included in a special group. The authors include into it lake reserves, rivers representing a habitat of rare types of plants and animals, waterfalls, geysers. 
A fragment of a specialized topographic map for hydroecological purpose will be given in the report.
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