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Abstract. The article examines major directions of the rational management of 
water resources in the Republic of Kazakhstan, specifically the South Kazakh­
stan region. Rational water use plays a huge role in the water sector and the 
country's economy as a whole. Rational water management is a pragmatic pro­
cess that comprises the efficient utilization and conservation of water resources, 
which guarantees the preservation of water bodies from excessive anthropo­
genic impact. Rational water management is the main moderator in supplying 
the population and the national economy with water resources. The analysis of 
the foundations of rational water management is conducted, the basic economic 
instruments affecting the process of water management are examined, and the 
structure of water resources management in the South Kazakhstan region is 
investigated.
Keywords: rational water management, water resources, virtual water, sustain­
able water use, river runoff, total surface water resources.

Аннотация. В статье выявлены основные направления рационального 
использования водных ресурсов в Республики Казахстан, в частности 
Южно-Казахстанской области. Для водохозяйственного сектора и эконо­
мики страны в целом, рациональное водопользование имеет огромную 
роль. Рациональное водопользование -  это процесс прагматического 
характера, включающий в себя эффективное использование и охрану 
водных ресурсов, гарантирующий сохранение водных объектов от избы­
точного антропогенного воздействия. Рациональное водопользование 
является основным модератором в обеспечении населения и отрасли 
народного хозяйства водными ресурсами. В данной работе проведен 
анализ основ рационального водопользования, рассмотрены основные 
экономические инструменты влияющие на процесс водопользования и 
сделан обзор структуры управления водными ресурсами в Южно-Казах­
станской области.
Ключевые слова: рациональное водопользование, водные ресурсы, вирту­
альная вода, устойчивое водопользование, речной сток, суммарные ресурсы 
поверхностных вод.
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Тушндеме. Макалада Казакстан Республикасыныи, соныи iшiнде Оитусш 
Казакстан облысыныи су ресурстарын тиiмдi пайдаланудыи непзп багыт- 
тары аныкталды. Жалпы ел экономикасы мен су шаруашылык кешен Yшiн 
су ресурстарын тиiмдi пайдалану ете маиызды. Су ресурстарын тиiмдi пай- 
далану -  прогматикалык сипатта су ресурстарын шектен тыс антропогендт 
ыкпалдан коргау жэне ысырапсыз пайдалануга кепiлдiк беретiн процесс. Су 
ресурстарын тиiмдi пайдалану халык шаруашылыгын жэне тургындарды су 
ресурстарымен камтамасыз етудщ нег1зг1 модераторы болып табылады. Бе- 
рiлген жумыста су ресурстарын тиiмдi пайдаланудыи негiздерi, су ресурста­
рын пайдалану процесше эсер ететiн непзп экономикалык куралдар карас- 
тырылды жэне Оитусш Казакстан облысыныи су ресурстарын баскарудыи 
курылымы талданды.
TYЙiндi сездер: су ресурстарын тиiмдi пайдалану, су ресурстары, виртуал- 
ды су, суды орныкты пайдалану, езен агындысы, жер бет агындысыныи 
жиынтык ресурстары.

Introduction. General form ulation o f the problem and its connection 
with important scientific and practical problems. Rational water use is a 
set o f measures to reduce water consumption and improve the efficiency 
o f wastewater treatm ent in order to save resources, protect nature and to 
increase econom ic efficiency in industry, housing and communal services 
and agriculture. A t one time I.A. Shiklomanov noted the fact that Central 
Asia has the greatest anthropogenic load on w ater resources in general. 
There is no sim ilar natural and ecological region in the whole world as in 
Central Asia, where more than 75% of all water resources o f the world are 
used. In this regard, there is a very deep lack o f w ater resources in this 
region, which in turn reveals the need to change traditional methods o f 
w ater use [1].

According to the W ater Code o f the Republic o f Kazakhstan: “W ater 
resources are the most important com ponent o f the natural environment, 
a limited, renewable and vulnerable natural resource, are protected and 
used on the territory o f Kazakhstan as the basis for the life o f peoples and 
ensure the ecological, social and econom ic well-being o f the population, 
as well as the existence o f flora and fauna. The classification o f water 
resources is shown in Figure 1. The main goals achieved by measures to 
rationalize w ater use:

1. Renewability. To ensure the availability o f w ater resources for fu­
ture generations, fresh w ater intake should not exceed the natural water 
replacement rate.

2. Conservation o f energy. W ater pumping, delivery and wastewa­
ter treatm ent activities consume significant amounts o f energy. In some
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regions o f the world, 15% o f total energy consumption is spent on water 
m anagement activities.

3. Preservation o f natural habitat. Reducing human consum ption 
o f w ater helps to preserve the natural aquatic environm ent, which is im­
portant fo r local flora and fauna, and also increases the total w ater flow. 
It a lso reduces the need to build new dams and other facilities fo r w ater 
intake.

W ater managem ent measures include:
1. Any significant reduction in water loss, use or pollution, as well as 

preservation o f the quality o f water resources.
2. Reducing water use by introducing water conservation measures 

or increasing water use efficiency.
Implementation o f water resource managem ent systems that reduce 

or favor the reduction o f excess water consumption.
Research objects. Kazakhstan is not rich in w ater resources, and 

they are not even ly d istribu ted on its territory. There are over 85 thou ­
sand rivers and tem pora ry reservo irs in the repub lic. (P eriod ica lly  dry­
ing up rivers due to c lim atic  cond itions o f the year). The main source o f 
the ir filling  is g laciers and snow. In to ta l, there  are 2,724 g laciers w ith  
a to ta l g lac iation  area o f about 2 thousand square km. There are 48 
thousand lakes in the republic, o f w hich 45 are sm all, the area o f w hich 
is less than 1 sq. km. The lakes are located uneven ly on the territo ry: 
e ithe r they are hundreds o f k ilom eters apart from  each other, or they 
are located so densely tha t they form  lake areas. The renew able w ater 
resources o f the basins usua lly cons is t o f the runoff recorded in the 
outle t sections o f the rivers, the inflow  o f w a te r below  these sections, 
as well as the runoff o f unexplored rivers. S ince in the low er reaches 
o f rivers in low land Kazakhstan, the runoff is usua lly  scattered, som e­
tim es even to the point o f com ple te  d isappearance, w hen ca lcu lating  
the to ta l w ater resources, data were used fo r the sections w ith  the 
m axim um  runoff [2].

The m ost recen t data on rive r flo w  in the R epub lic  o f Kazakhstan  
include the w ork  ca rried  ou t w ith in  the fram ew ork  o f the p ro ject “ Ra­
tiona l use o f w a te r resources w ith  an increase in the areas o f regu la r 
and inundation  irriga tion  in all w a te r basins o f the R epub lic  o f Ka­
zakhstan  until 2021 ” (Figure 1). W here , on the sca le  o f 8 w a te r basins, 
both average w a te r resources and resources in w a te r-sp ec ific  years 
w ere  estim a ted  (50, 75, 95%  o f a va ilab ility ). S tud ies have show n tha t 
the to ta l resources o f su rface  w aters  fo rm ed in K azakhstan  and com ­
ing from  the te rr ito rie s  o f ne ighboring  sta tes are on average  122.0 
km 3. W ate r resources fo rm ed w ith in  Kazakhstan  am ount to 58.0  km 3.
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The in flow  from  ne ighboring  sta tes is de te rm ined  at 67.2  km 3, inc lud ­
ing about 26 km 3 from  China, 10.6 km 3 from  R ussia, 26.5  km 3 from  
U zbekistan, and 4.1 km 3 from  K yrgyzstan. As a resu lt, if in the  50s o f 
the las t m illenn ium , the su rface  runo ff resources o f K azakhstan i riv ­
ers w ere es tim a ted  at 150 km 3/year, in the 70s and 80s - at 115...125 
km 3/year, then, as fo llow s from  the above data, they  have decreased 
even more [3].

A t the m om ent in the Republic o f Kazakhstan there is a pressing 
problem o f lack o f w ater resources. In this regard, Kazakhstan has in­
troduced a system  o f full and partial m anagem ent o f w ater resources 
for separate w ater basins. Since most o f the country ’s renewable water 
resources are transboundary rivers, our country (in the case o f 7 water 
basins) is entire ly dependent on neighboring countries. W ith the growth 
o f the population, respectively, the dem and fo r w ater resources is in­
creasing every year. The problem o f w ater scarcity is acute ly reflected 
in econom ic activ ities and w ater use in general in South Kazakhstan. 
Population growth, w idespread developm ent o f irrigation, growth rates 
o f infrastructures have led to an increase in the use o f more and more 
w ater supplies. In general, the country has im plem ented many projects 
for the integrated m anagem ent o f w ater resources o f transboundary riv­
ers and there are effective strategies. “S trategy Kazakhstan - 2050” [4] 
is a vivid exam ple o f one o f such large-scale undertakings. The main 
concept o f the strategy is a gradual transition to integrated w ater re­
sources m anagem ent based on global experience, new methods and 
approaches to solving the w ater problem. Currently, the resource-based 
approach prevails in w ater managem ent, that is, meeting the needs of 
w ater users in general, ra ther than settling the demand. Low effic iency 
o f w ater m anagem ent, especia lly in key areas such as irrigation, leads to 
an acute shortage o f w ater resources. There are 150 w astew ater receiv­
ers on the territory o f the Republic o f Kazakhstan. Including w astew ater 
d ischarges to the terra in  - 7, to filtra tion fie lds - 38, to storage ponds - 20, 
to ponds w ith evaporators - 18, and to biological ponds - 7 and others. 
The category o f d ischarged w astew ater is m ainly dom estic, industrial, 
quarry, mine and mixed. Purification type: m echanical, natural and arti­
ficial biological [4].

More than 0.81 km3 o f w astew ater is d ischarged into w ater bodies 
annually. Industrial enterprises are considered the main pollutants, they 
account fo r 63.1%  o f all wastewater, housing and utilities - 24.9%  and 
agriculture - 11%. The w ater m anagem ent com plex o f the Republic of 
Kazakhstan has 44 thousand w ater facilities, which are distributed as 
fo llows (F igure 2).
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■ By types in accordance with all-Union State Standard (GOST) 25151-82
■ By water use purposes. In accordance with all-Union State Standard (GOST) 17.1.1.04-08
■ By purpose of use
■ By water use objects
■ According to the conditions of preliminary treatment of water resources
■ Subject to availability
■ According to the terms of renewability and exhaustion
■ According to the conditions of formation and location

Figure 1 - Classification of water resources [7]

The largest are complex hydroelectric complexes, which include 35 
hydroelectric power plants with a total capacity of 2.7 thousand MW, the­
oretically, the capacity of all the country’s hydro resources is 170 billion
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kWh per year, which is about 23% of the total capacity in the Republic of 
Kazakhstan as a whole (Figure 2).

Industry

Figure 2 - Percentage ratio of the main water users of the Republic of 
Kazakhstan [10]

Research methods. Water resources, their peculiarities and function­
al structure, the possibility of their rational management, which is deter­
mined by the water-resource potential of the territory, were studied by A.B. 
Avakyan, O.F. Balatsky, Yu.P. Belichenko, A.M. Gareev, N.I. Koronkevich, 
L.M. Korytnyi, S.N. Kritsky, M.I. Lvovich, N.F. Menkel, V.V. Morokov, I.A. 
Shiklomanov and etc. The works of many scholars (A.B. Avakyan, V.V. 
Varankin, V.N. Gerasimenko, A.A. Golub, K.G. Hoffman, A.A. Mints, T.S. 
Khachaturov, etc.) are dedicated to the issues economic assessment of 
water resources of the territory. However, the changes taking place both in 
the country’s economy and in its ecological situation and in water manage­
ment as a whole necessitate an additional in-depth study of the problems of 
rational use of the region’s water resources, their protection and restoration 
based on the formation of effective economic relations in water use.

The aim o f this work is to analyze the foundations of rational water 
management and the main econom ic instruments that affect the w ater use 
process in Kazakhstan, as well as the structure of water resources man­
agem ent in the South Kazakhstan region. To fulfill the solution of tasks 
and goals, the main methods o f statistical and system-oriented analysis 
were applied, general scientific methods o f comparison, an abstract-log­
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ical method, econom ic and mathematical methods, expert assessments 
were used. General sum m ary and quantitative indicators were given for 
the main characteristics o f river flow  and w ater use. Besides, analytical 
research methods have created a structure o f units in the main field o f 
study. The information data base is legislative and regulatory legal acts, 
instructive and methodological documents in the field o f w ater resourc­
es and w ater management, statistical data o f the Agency on Statistics o f 
the Republic o f Kazakhstan, reports on monitoring w ater resources o f the 
Hydrometeorological Center o f the South Kazakhstan region, theoretical 
and factual materials in the works o f domestic and foreign specialists in 
the field o f hydrology, ecology and conservation o f natural resources. The 
main factors o f irrational use o f w ater resources include:

- deterioration and unsatisfactory technical condition o f hydraulic 
structures and w ater supply and sewerage facilities;

- the use o f outdated water-intensive production technologies;
- excessive pollution o f water bodies, em ergency discharges o f pol­

luted waters;
- high level o f water losses during transportation;
- insufficient equipm ent o f water intake facilities with metering sys­

tems;
- orientation towards extensive development, as well as neglect o f 

water use efficiency issues;
- lack o f a unified m anagement system for the water management 

complex, lack o f qualified personnel and, as a result, a large number o f 
inadequate decisions in the field o f water use;

- imperfection o f the tariff policy, both in term s o f water use and 
wastewater disposal, and in terms o f penalties and preventive sanctions;

- the lack o f effective econom ic mechanisms stimulating business 
to actively introduce progressive water-saving production technologies, 
systems o f recirculating and re-sequential w ater supply and reducing un­
productive water losses.

Results and discussion. The econom y o f Kazakhstan uses more 
than 20-24.8 km3 o f water annually. The state o f the water management 
complex o f Kazakhstan and the presence o f a number o f major problems 
in w ater use indicate the need to take measures to rationalize it [5]. And 
although at the present time a complete solution o f problems in the field 
o f water use seems impossible, there are a number o f directions that al­
low solving existing problems and sm oothing out the contradictions that 
arise. The classification o f the main directions o f the rational use o f water 
resources is presented in table 1.
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Table 1 - Classification o f the main directions o f rational use
o f water resources

Directions of rationalization of water use

Organizational

1. Ensuring Integrated Water Resources Management
2. Basin principle application
3. Norm setting
4. Carrying out timely preventive and current repairs of hydraulic 
structures and pipelines

Economic

1. Promotion of rational water use
2. Application of penalties for irrational use of water resources
3. Improving the efficiency of tariff policy
4. Payment for all types of water use

Legal

1. Restoration of water sources: cleaning of river beds and 
reservoirs; reducing the number of discharges of pollutants; 
restoration of sanitary zones
2. Protection of water bodies
3. Creation of reserve sources of water supply: groundwater; 
precipitation; treated waste water
4. Introduction of water-saving technologies
5. Organization of water monitoring systems
6. Development of methods for predicting the qualitative and 
quantitative state of water resources
7. Improving the quality of hydro forecasts

Technical

1. Implementation of innovative technologies for water 
resources purification
2. Development of low water and ahydrous technologies
3. Development of machinery and equipment with less water 
loss
4. Creation of group systems of recycling water supply
5. Improvement of schemes and technologies for the use of 
water resources
6. Implementation of water pipe self-cleaning technologies

The w ater intensity o f the country’s gross domestic product signifi­
cantly exceeds that o f the econom ies o f such developed countries as 
Germany, France, the USA and Canada. A  high level o f w ater capacity 
is characterized not only by the country’s econom y as a whole, but also 
by individual industries and agriculture. Reducing water capacity is a pre­
requisite for the transition to rational w ater use. It is necessary that at the 
“entrance” to the system, water resources are rationally used, and at the 
“exit” - the established standards for the negative impact o f production
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factors on water bodies and product quality indicators are observed. The 
presence o f a large number o f factors o f irrational use o f water resourc­
es and a high level o f w ater capacity o f the country lead to the need for 
measures to rationalize the process o f w ater use as a whole [6-8]. The 
main strategic goal o f state water management is to achieve and main­
tain an econom ically efficient and environm entally safe level o f w ater use. 
Achievem ent o f the dialectical unity o f “econom ically efficient and environ­
mentally safe level o f w ater use” is defined by us as “sustainable water 
use” , which is characterized:

- balanced satisfaction o f the needs o f econom ic development and 
ensuring the reproduction o f w ater resources;

- balancing the implementation o f the rights o f present and future 
generations to use econom ically efficient and environm entally safe water 
resource potential.

To achieve this goal in conditions o f lim ited econom ic opportunities, 
both fo r w ater users and the state, when determ ining the main directions 
for the effective developm ent o f w ater m anagement, it is necessary to 
proceed from  the principle o f ergonom izing decisions made (m inim izing 
costs in w ater use and choosing environm enta lly effective solutions that 
have at the same time a positive econom ic effect). One o f the most 
topical and innovative ways to solve the problem s o f rational w ater use 
is virtual water. The concept o f the XXI century, which has been w ide­
ly studied in the scientific com m unity in recent years. According to the 
research o f Christian Opp, [9, 14, 16] the re levance o f this top ic dates 
back to 1998, when the world com m unity raised the alarm  about the 
irrational use and lack o f fresh water. Since then, there has been a lot 
o f research on th is topic, and now in the “Age o f W ater” , it is relevant for 
every person.

Research into virtual w ater and the w ater footprint has attracted the 
attention o f many scientists from  different angles. Scientists from  China, 
the Netherlands, USA, Germany, Sweden and Great Britain can be con­
sidered the leaders o f research, who in turn have introduced many new 
concepts. In theory, the studies pay more attention to the countries o f the 
Middle East, Central Asia and Africa, which are currently considered the 
driest regions with water deficiency [17]. The range o f implementation o f 
related water protection tasks should be lim ited to the most urgent and 
socially significant ones, as well as those implemented by the state w ith­
in the framework o f state and regional programs for the protection and 
restoration o f w ater resources and water users at the expense o f their 
own profits in the fram ework o f econom ic activities in accordance with the 
current legislation.
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M ost o f the w a te r used in the region is taken from  the tw o main 
rivers, the Syr Darya and the Amu Darya, which form  in the Pam ir and 
Tien Shan m ountains. The Syr Darya flow s from  Kyrgyzstan through 
Tajikistan to U zbekistan (includ ing through the densely populated Fer­
gana Valley) and Kazakhstan, the Am u Darya - from  Tajik istan to Uz­
bekistan and Turkm enistan. The w a te r resources o f the Syr Darya, the 
average annual flow  o f w h ich is 37 km 3, are d is tribu ted as fo llow s: 74% 
fa lls  on Kyrgyzstan, 14% on Uzbekistan, 9% on Kazakhstan and 3% on 
Tajikistan. More than 80%  o f the Amu Darya runoff, the average long­
term  runoff o f which is 78 km3, is form ed in Tajikistan, 6% in U zbeki­
stan, 2.4%  in Kyrgyzstan, 3.5% in Turkm enistan (w ith Iran) and 7.9% 
in A fghan istan  [10,15].

W ater bodies on the te rrito ry  o f the South Kazakhstan region 
(here ina fte r - w a te r bodies) are represented by the main reservo irs, 
the Syrdariya  and A m udaria  rivers and the ir tribu ta ries , natural and 
a rtific ia l reservo irs , rivers, lakes, ponds and sw am ps. The m odern 
structu re  o f w a te r m anagem ent in Kazakhstan and on the te rrito ry  o f 
the South Kazakhstan region, the m ain d irection  o f w a te r use in the 
low er reaches o f the Syr Darya is ag ricu ltu re , m ain ly regu la r irriga tion. 
The main w a te r users: the North Ara l Sea and the S aryshyganak Bay, 
the Syrdarya river delta, ecosystem s on the Syrdarya river section 
from  the Shardara reservo ir to the c ity  o f K aza linsk [10]. The deve l­
oped jo in t opera ting  mode o f the Shardara rese rvo ir and the Koksaray 
counter-regu la to r, as well as the reconstruction  o f irriga tion  networks 
w ith  an increase in the e ffic iency, a llow  ach iev ing  su ffic ien t w a te r con­
ten t in the p lanned irriga ted areas fo r the en tire  period. The reserve 
fo r grow ing fodde r is the Koksara i coun te r-regu la to r opera ting  in the 
mode o f deep-w ate r estuaries, w h ich  w ill com pensate  fo r the sho rt­
age o f products assoc ia ted  w ith  the exc lus ion  o f flooded hayfie lds in 
ve ry  dry years (95%  supply). The requ irem ents  o f o the r sectors  o f the 
econom y are sm all com pared to the requ irem ents  o f regu la r irriga tion 
and are constan tly  met.

As a rule, programs for the protection and rational use o f w ater are 
initiated at the local level, either by local municipal authorities or region­
al structures. All w ater resources management structures are poorly 
equipped with tools for supplying and exchanging information at the pres­
ent stage. W ater m anagement organizations and local w ater resources 
management bodies do not have access to the most basic and important 
data on w ater utilization for econom ic activity. The modern structure o f 
w ater m anagement in the Republic o f Kazakhstan on the territory o f the 
South Kazakhstan region is shown in Figure 3.
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Figure 3 - The structure of water resources management of the Republic of 
Kazakhstan on the territory of the South Kazakhstan region

As can be seen from Figure 3, water resources management bodies are 
closely interconnected with each other, but do not belong to a single base of 
water resources management in the country, and those countries with trans­
boundary rivers. This means that the system itself cannot allow timely and 
unified data exchange, which could be a unified database on water resources 
throughout the Syr Darya basin in the territory of all three countries through 
which the river flows. Whereas, the integrated water resources management 
at the interstate level should gradually resolve this problem. At the State level, 
by the Decree of the President of the Republic of Kazakhstan dated June 17, 
2019 No. 17 “On measures to further improve the system of public adminis­
tration of the Republic of Kazakhstan”, the Ministry of Ecology, Geology and 
Natural Resources of the Republic of Kazakhstan was created with the trans­
fer of functions from the Ministry of Agriculture of the Republic of Kazakhstan 
in the field of use and protection of the water fund, water supply, sewerage, 
forestry. Thus, the quality and quantity of water resources are the main devel­
opment criteria for any state, on which the health and well-being of citizens of 
the republic directly depends [8-11].
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The concept of the new State Program for Water Resources Manage­
ment of the Republic o f Kazakhstan was developed in accordance with the 
Water Code of the Republic of Kazakhstan and the Protocol of the Security 
Council meeting dated June 26, 2019 “On ensuring water security” . In this 
regard, the main goal of the Concept is to determine the main ways to solve 
the problems o f conservation and rational use of the country’s water resourc­
es, to ensure the balance of socio-economic development and the possibility 
of reproduction of water resources at the level of the requirements of the 
standard water quality - “sustainable water use” . The concept will serve as a 
basis for improving the legal framework, developing measures for the devel­
opment of the water sector o f the economy and state policy on water resourc­
es management and water use. Thus, water resources are a factor of life and 
habitat, as well as the most important economic resource for all spheres of 
human economic activity. Currently, it is necessary to ensure the rational use 
of natural resources, their protection from pollution and degradation, as well 
as skillfully restore, multiply and control them for the benefit o f human society.

Conclusions.
1. The urgency o f the problem o f water m anagement is determ ined 

by the deplorable state o f the industry, and repeated attempts to solve 
separate issues did not change the situation as a whole.

2. There is a need for a transition to modern methods of management, 
active involvement o f the experience o f developed countries. For the most 
efficient use o f water resources and sustainable economic growth, a coordi­
nated development o f economic sectors is required, taking into account the 
limited water resources and variability o f surface and ground waters within 
river basins and the permissible environmental load on water bodies.

3. In connection with the uneven territorial distribution o f water re­
sources and the ir transboundary character, it is advisable to allocate 
areas for the development o f water-intensive industries, increasing the 
development o f hydropower potential, the development o f irrigated agri­
culture, fisheries, etc.

4. W ater resources as an object o f m anagement are a com plex phe­
nomenon and require a special approach for the form ation o f governing 
bodies with a clear division o f the ir sphere o f influence and responsibility. 
The main drawback o f the existing management system is poorly estab­
lished processes o f exchange and access to information.

5. The issues o f improving the econom ic mechanism for stimulating 
rational w ater use in the South Kazakhstan region, in particular, increasing 
the functional effectiveness o f the restrictive and incentive tools o f this 
mechanism, remain insufficiently studied. Also, the interaction o f elements 
o f the econom ic mechanism has been poorly studied.
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W ater resources m anagem ent in the country is not very well estab­
lished in term s o f inform ation exchange. The basin m anagem ent princi­
ple provides a full range o f broad possib ilities o f the structural com ponent 
in w ater resources m anagem ent, however, the practice shows tha t water 
use expenditures do not always coincide w ith the expected-predicted 
surface runoff resources. There are many factors influencing this inac­
curacy: environm ental, econom ic, clim atic, dem ographic, etc. All these 
factors s ign ificantly a ffect the overall picture o f rational w ater resources 
m anagem ent. The processes o f exchange and access to inform ation are 
poorly established. W ater m anagem ent organizations do not have ac­
cess to inform ation from  other governm ental organizations. There is no 
organization techn ica lly capable o f form ing and m aintaining a com plete 
database on the w ater sector, which leads to a lack o f environm ental and 
econom ic inform ation for interested persons and reduces the objectiv ity 
o f decisions regarding the m anagem ent and use o f w ater resources. 
It would be preferable to consider new concepts in the use o f water 
resources. The concept o f virtual w ater can help w ater consum ers to 
use more rational w ays o f irrigation o f the drainage system  and change 
the opin ion about the cu ltivation o f traditional crops and change over to 
crops that are less sensitive to frequent and abundant irrigation, and to 
reconsider priorities.
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