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Analysis of the series and curves of various characteristics of water discharge showed that the maximum
water consumption decreased by an'average of 2.5 times, average annual costs remain more stable than the
maximum, and in minimum water consumption an average increase of 1.7 times. This is connected with the
commissioning of reservoirs.

Analysis of the series and curves of various characteristics of water discharge showed that the maximum
water consumption decreased by an average of 2.5 times, average annual costs remain more stable than the
maximum, and in minimum water expenditures increase by an average of 1.7 times. This is connected with
the commissioning of reservoirs.
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The study of the impact of urbanized areas on the hydrological cycle raises a number of complex
problems, many of which have not yet been developed and need to be addressed. Intensive construction in
modem megacities and expansion of their borders, requires a clear idea of water resources available, the
possible maximum and minimum costs, the channel balance of the watercourses of cities. Information about
the ecological conditions of water bodies is also needed. Meanwhile, because of expanding construction,
economic activities and modem climate change, the previous hydrological characteristics of rivers need a full
revision and refinement.

The purpose of this study is to take into account the influence of urbanized territories on the elements of
hydrological processes that occur as a result of anthropogenic and natural changes in the hydrological cycle.
One of the largest urbanization objects on the territory of the Republic of Kazakhstan, Almaty, was used as
an example. The increase in the number of urban population aggravates the problem of rational and
integrated use of water resources and their territorial redistribution. This problem is especially urgent for
foothill areas, with complex conditions of flow formation, such as the studying area.

The study of river flow and the formation of water resources in urbanized areas is one of the most
important, promising, complex and poorly studied problems of modem hydrology. It is planned to develop a
methodological basis for assessing the characteristics of runoff and water balance of channels on main rivers,
mountain springs and rivers. It is also planned to obtain quantitative hydrological characteristics of changes
in runoffand elements of water balance under the influence of the large metropolitan city, including:

- substantial refinement of the hydrography of the city territory with the use of GIS-technology;

- updated data on average annual water flow and new data for individual waterbodies;

- recommendations on the quantitative assessment of the flow characteristics of unexplored rivers and
elements of the water balance in urban area;

- the main patterns of formation and characteristics of the channel water balance in new conditions (after
improvement of the channels), using the results of field measurements;

- information on the modem use of surface water;

- assessment of the city influence on the elements of the hydrological cycle;

- assessment of the impact of climate change on the hydrological characteristics of water bodies.

Expected results of this scientific research:

- a summary of existing methods for calculating the main hydrological characteristics of runoff and the
water balance of urbanized areas.

- refined description and hydrographic scheme of Almaty;

- determination of the zone of climatic influence of the city and related changes in the hydrological cycle,
the regime of water bodies and water quality;

- Results of field research of the river water balance of the main rivers of Almaty.

The obtained results of this study on the influence of urbanization on hydrological characteristics using
the example of the rivers in Almaty will allow to carry out adaptation of the proposed methodologies and
calculations for other large cities in the Republic of Kazakhstan. This will reduce the cost of similar projects
and will provide both social and economic benefits.
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