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Abstract. The article analyzes progress in the field of
water resources management in the states of the world in
the context of the provisions of the concept of
sustainable development. Comparison of countries with
different levels of development has allowed us to
determine key methodological provisions that are
proposed to integrate into the environmental policy of
water use at the state level in the developing countries.
The approach to the determination of the limit indices of
the human impact on the environment is proposed.
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1. Introduction

Human health is 80 % dependent on drinking water.
In 90 % of the cases, countries with lack of water
resources, especially fresh water, lag behind the level of
social and economic development. Everything on the
planet is directly related to aquatic ecosystems.

The minimum amount of water, according to the
UN findings, which must be provided to a person to
meet all the annual water needs, is 2000 liters.
Considering the growing number of people, in particular
the poor, regular growth of industrial production and
water consumption in the corresponding technological
processes, achieving such values becomes more
problematic every year.

Taking into account the given data, there is no doubt
that the issue of sustainable use of resources of water
ecosystems and maintaining their functional integrity is
relevant. In practice the quantity and quality of

circumstances that determine the effectiveness of the
outcome can be quite significant, depending on the
region of the world, but the initial conditions are more or
less the same. In this case, it is an issue of the legal
provision of the principles of the use of water systems.

At present, uneven implementation of the provisions
of sustainable development in the safety of water
ecosystems in different countries of the world is traced.
The main reason for this, in our opinion, is the
imperfection of legal provision of this aspect of nature
management. Therefore, there is a need to study the
issue of sustainable use of aquatic ecosystems and
ensure their safe state in the interstate dimension.

2. The purpose and objectives of the study

The purpose of the study is to determine the key
principles of environmental safety of aquatic ecosystems
in the context of sustainable use of natural resources and
socio-economic development.

Achievement of the goal involved the following
tasks:

1) to analyze the state of the international practical
and legal basis in the field of water environmental
safety;

2) to establish the effectiveness of the declared
provisions for sustainable use of water in the countries
of the world and the current problems in this matter;

3) to substantiate proposals for the improvement of
legal and practical environmental protection instruments
for aquatic ecosystems in developing countries.

The object of the study is the management of water
ecological systems.
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The subject of the research is the provision of
ecological safety of aquatic ecosystems in the context of
sustainable development.

3. Results of the study

The first event in the development of the issue of
rational water use, primarily rivers as sources of fresh
water, was the United Nations Conference on Water
Resources in Mar del Plata (1977, Argentina) which
proclaimed the principle of “international cooperation”
in the international legislation on the use of water
resources and adopted an appropriate Action Plan in this
direction. It indicates the internal relation between water
management projects and the serious consequences of
their implementation which have physical, chemical,
biological and socio-economic character. In the field of
environmental rehabilitation, the following general
objective was set: “to carry out an assessment of the
consequences of various types of water use for the
environment”, “as well as to protect the ecosystem” [1].

All events since 1972 (the Stockholm Environment
Conference) have become a kind of “preamble” of 1992
in which the world community identified the basic ways
and principles of development in many areas of human
activity.

Thus, the fundamental modern document on the use
of water resources is the “Agenda for the 21st Century”
which was adopted at the 1992 International Conference
on the Environment and Development in Rio de Janeiro.
Chapter 18 describes the basic principles of the use and
management of water resources.

Paragraph 18.2 states that “water is necessary in all
spheres of life” and “the overall objective is to ensure an
adequate supply of good quality water to the entire
population of our planet, while preserving the
hydrological, biological and chemical functions of
ecosystems, and adjusting human activities taking into
account the possibilities of nature” [2].

This document emphasizes that the development
and management of water resources must be planned in
a comprehensive manner, that is, on a systematic
approach, “and should encompass ecological, economic
and social factors based on the principle of
sustainability” [2, p. 18.16].

Paragraph 18.38 states that one of the main tasks of
the international community should be “preservation of
the integrity of the ecosystem through the conduct of
economic activity based on the principle of protection of
aquatic ecosystems, including living resources, and their
effective protection against any kind of degradation
within the catchment area basin” [2].

Sources [3; 4] state that “water has social, economic
and environmental value, so water management should

be carried out in the way which ensures the most
satisfactory and sustainable combination of these
values”.

Considering the above, the value of water resources
in the context of socio-economic development is beyond
doubt. However, the pressing issue is the priority of
meeting water needs: world experience demonstrates
ambiguity and fundamental differences in the applied
approaches.

For example, in source [3], in the second section of
the report, human needs for water resources are proved
to be a priority.

The report E/C.7/1996/6 [5] emphasizes the fact that
one of the tools that can change the balance of relations
between human and aquatic ecosystems is to develop
better administrative mechanisms that regulate the
relationship of human activity and water resources.

Paragraph 58 [5] states that in arid regions, in the
case of water shortages, water needs need to be reduced
to a minimum and measures should be taken to
maximize the efficient use of such resources.

Source [6] draws attention to the fact that “at the
global level, the intensity of consumption of renewable
resources, in particular fresh water, still exceeds their
natural rate of recovery, which, beyond any doubt, is
unacceptable and requires improvement in the practice
of their use”.

Document E / CN.17 / 1997/9 [7] clearly identifies
the problem that water consumption is so high that the
flow of a number of large rivers decreases downstream,
causing water users to feel shortage of water resources.
Ecosystems of both rivers and adjacent coastal areas are
also affected.

Paragraphs 8, 32, 119, along with the priority of
human water needs, emphasize that the consumer
approach is unsatisfactory and should be reoriented to
ensure the normal functioning of aquatic ecosystems and
maintain the necessary hydrological regime of swamps,
lakes, rivers and coastal areas, as well as the normal
functioning of the natural complex on which human
society is built [7].

This idea is supported and proved in several parts of
the document. Thus, p. 41 says that the conservation of
water resources for the normal functioning of
ecosystems is considered as a secondary task compared
with the satisfaction of human needs in full. In recent
years, however, there has been an understanding of the
need to maintain the proper condition of ecosystems, not
only in terms of ethical considerations, but also taking
into account the practical benefits that a person receives
and which are sometimes referred to as the functions of
ecosystems. Significant progress has been made in
understanding the needs of aquatic ecosystems in
freshwater. These needs for water resources are



Comparative Analysis of Key Aspects of Environmental Policy in the Field of Water Security ... 145

recognized as legitimate and force some decision makers
to give priority to these “environmental” problems along
with the problems of using water resources in economic
activity [7].

Great interest was caused by paragraph 70 of the
document which actually provides a method for the
determination and regulation of anthropogenic pressure
on water resources, which undoubtedly requires further
practical verification. Thus, it was noted that water
pressure could occur if the fresh water consumption
exceeds 10 percent of the freshwater volume of
renewable water, and it increases significantly when the
water consumption exceeds 20 %. Any country with the
help of dams, reservoirs and water intake structures can
take on average no more than one third of the annual
flow of their rivers [7].

Source [8], section F, paragraph 39, recommends
that all countries at national level should formulate clear
guidelines for the management of state bodies in the
extreme hydro-meteorological situation and take
appropriate measures to preserve the integrity of the
water ecosystems. In other words, it is necessary to
prioritize the needs of a human and, actually, the
components of aquatic ecosystems.

In 1998, the Economic and Social Council
considered the document E/CN.17/1998/13 [9],
paragraph 5 of which states “the fundamental
importance” of “priority attention”, which “should be
paid to the aspects of the use of water resources” “to
meet the goal of truly people-centered sustainable
development”, that is, the priority of human needs.

The report E/C.14/2000/2 [10] states that the river
must be flooded: calls are increasingly being made to
ensure the preservation of local values associated with
watercourses and water bodies, not only to protect the
beauty of nature and biodiversity, but also to guarantee
the continuation of their use by humans for various
important purposes, which depends on maintaining a
certain level of water and annual flood regimes (for
example, floodplain forests).

One of the clear rules that should ensure the rational
use of natural resources, including water, is “the creation
of a stable institutional structure that would not allow
spraying efforts and duplication of functions and would
be based on a comprehensive but at the same time
flexible regulatory framework” [10, p. 32].

In March 2000, the Second World Meeting of Heads
of States and Governments on Water Issues took place
in Hague. In connection with the excitement because of
the global crisis in the field of water resources, two
important documents were adopted: “World Water
Vision “and” Framework for Action” that were
presented by the World Water Commission and the
Global Water Partnership. The main purpose of both

documents is to justify the need for an integrated
approach in the states of the world at all levels of water
management [11]. Paragraphs 19 and 25 of the
document E/C.14/2000/3 claim the thesis that “all
ecosystems are completely dependent on water”,
therefore, their rational or irrational use may adversely
affect the ecosystems.

Paragraph 23 contains the thesis that “water flows
fluctuate” according to the laws of nature, and therefore,
considering this, a person should develop a mechanism
for the use of any resource that would not violate these
laws. Back in 1982, the World Charter of Nature
affirmed the statement that “nature must be respected
and its main processes should not be violated” [12].

When considering the issue of protecting
biodiversity and aquatic ecosystems (paragraph 25)
attention should be paid to the prevention of both direct
and indirect changes in ecosystems. “Water resources
are the necessary but not exclusive factor to be taken
into account when using and preserving ecosystems,”
which is the confirmation of compliance with the
principles of an integrated (systematic) approach to the
use of water resources [12].

The reasons for the slow implementation of the
approach are revealed and solutions are suggested in
p. 32 [12]. The complex approach is complicated by the
large conceptual differences between water management
specialists and environmental specialists. This makes the
constructive dialogue very difficult. There is often a
difference in the scope of the approach: while the first
pay attention to the water resources in their function as a
component of the landscape, the latter deal with
individuals or biomes which need to be protected.
Therefore, to start speaking the same language and
establish a normal dialogue, the concept needs to be
developed by both specialists in the field of water
resources and environmental specialists. That is the only
possible right way to achieve the inevitable compromise.

The purpose of the current UN policy implemented
through UNEP strategies (UNEP/GC/24/4/Add.1) [13],
is to promote environmental sustainability in the area of
water resource management through integrated
ecosystem approaches. One of the main tasks is to
“improve the ecosystem justification of water basins
management”.

The UN resolutions [14; 15], the effect of which
was scheduled for 2015, the continuation of the human-
choice course on integrated water use was proclaimed,
based on the principles enshrined in the UN Basic
Conceptual Documents.

Resolution A/RES/67/203 [16], adopted in early
2013, is also intended to support and continue the
implementation of the principles of the United Nations



146 Olena Mitryasova, Yevgen Bezsonov, Victor Smyrnov, Andrii Mats

core documents, including the use of water resources,
for the next decade.

The analysis shows that for 40 years humanity has
changed approaches to water use, but hasn’t changed the
priorities.

The main approach is the integrated or ecosystem
one which “covers the whole complex of land and
aquatic ecosystems, considering the hydrological
basin as a unit characterized by the parameters that
determine the conditions up and down the flow,
including, in particular, specific ecosystems such as
forests, land resources, wetlands, urban ecosystems
and coastal zones” [13].

However, the main and indisputable priority
consumer is a man. This issue becomes especially acute
during the period of low water when the question of
choice arises: either a person or an ecosystem.

Let's look at the progress in implementation of the
provisions declared by the international community in
the area of conservation and use of water ecosystems.

European Union

Nowadays, the European Union is a leader among the
regions of the world in the effectiveness of environmental
policy implementation (according to the Environmental
Efficiency Index — Environmental Performance Index). As
of 2018, 20 EU Member States from 28 are among the first
thirty countries in the world [17].

Therefore, we cannot ignore the example of
European countries in providing sustainable water use.

Adopted in 2000, the Water Framework Directive of
the EU defines the basic principles of water resources
management and the ways to achieve good water quality
and the safe state of rivers and reservoirs. It has become
a guideline for setting the goals of water conservation in
this century.

The directive aims at protection of the qualitative
and quantitative characteristics of water bodies in the
EU and establishes the basic principles of the European
Union's restorative water policy [18].

Having read the text of the document, it is obvious
that the provisions of the UN documents are the basis of
the EU's water policy.

The first paragraph of this document states that
“water is an inheritance that needs to be protected,
defended and treated accordingly”.

The most interesting thing is written in p. 32.
Human interests can be the priority in providing water:
there may be grounds for exceptions to the requirements
for preventing further deterioration or achieving a good
state in specific conditions where non-compliance with
such requirements is the result of unforeseen or
exceptional circumstances, especially floods or

droughts, or because of the priority public interest, or
new modifications in the physical characteristics of a
surface water object, or changes in the level of water in
underground water bodies, provided that all practical
steps are taken in order to reduce the negative impact on
the water body [18].

We find some contradiction between the two points
which is regulated in Article 4, paragraph 5 of the
directive: “Member States may strive to achieve less
stringent environmental objectives for specific water
bodies, provided that the ecological and socio-economic
needs, which such human activities serve, cannot be
achieved by other means”.

Considering the foregoing, the European approach to
water use can indeed be considered exemplary: first, the
needs of the ecosystem in water, but only then a man.

Countries of the post-Soviet space

The main document regulating water use in Ukraine is
the Water Code of Ukraine (WCU) [19]. Articles 45 and 55
define the right of priority satisfaction of drinking and
household needs in the process of water use.

Article 49 deals with the mechanism of action in
case of low water in the river: “in case of low water, the
limits of special water use may be reduced by specially
authorized state bodies without adjusting the permission
for special water use”, with the mandatory implementation
of the provisions of Articles 45 and 55.

There is nothing in the Water Code about the
interests of hydrobionts in case of low water crisis.

Article 97 regulates the need for the protection of
fish, aquatic animals and plants in the context of
“placement, design, construction, reconstruction and
commissioning of enterprises, structures and other
objects at fishery water objects”. That is, this article is
valid only for one type of water management.

In addition, the concept of “aquatic ecosystem”,
which has become widespread in international law,
academic and scientific literature, is used in the
document only once, in Article 108 in the context of the
occurrence of water accidents, “which may have a
harmful effect on the health of people and the state of
water ecosystems”, without any explanation as to the
content of the latter.

One huge milestone of the Ukrainian legislation
should be emphasized - it does not operate the
definitions such as “ecological system”, “ecosystem
services”, etc.. In the context of sustainable
development, it is a huge regress.

Article 3 states that the water legislation of the
Russian Federation is based on the principles: “2) the
priority of the protection of water objects (a system of
measures aimed at the conservation and restoration of
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water objects (Article 1)) before using them. The use of
water bodies should not have any negative impact on the
environment” and “the priority of using water objects
for the purposes of drinking and household water supply
ahead of other purposes of their use. Their use for other
purposes is only possible if there are sufficient water
resources”.

Article 46 of the Water Code of the Russian
Federation states that industrial water users should be
guided by the priority of drinking and household water
supply and “with observance of the requirements of
rational use and protection of water objects” [20].

In general, the Water Code of the Russian
Federation in the subject under study is more perfect,
since the interests of people and aquatic organisms are
the highest in the water legislation of the state, although
the priority between them is not clearly defined.

Articles 5, 33, 48, and 50 of the Water Code of the
Republic of Belarus establish the priority in meeting the
needs of the population for drinking and household needs
[21]. The interests of hydrobionts are enshrined in Article
69 in the same way as in Article 95 of the WCU [19].

Article 1 of the Water Code of the Republic of
Moldova contains the provision that one of its objectives
is “improvement of the status of aquatic ecosystems and
their preservation for present and future generations”
based on “sustainable, balanced and equitable water

use”, “phased and systematic transition of water
protection and water management to European
standards” [22]. In Article 6, the principle of

“participation of water users” enshrines the right of
citizens to submit proposals on the use and protection of
water to environmental protection bodies.

Article 24 confirms the priority of meeting the needs
of the population for water. The section of the Law on
Drought and Flood Management, based on the principle
of situational dynamism, is interesting in its content.

Articles 8 and 104 of the Water Code of the
Republic of Kazakhstan mention the priority of drinking
and household water supply.

Article 34, as well as the above-mentioned Code,
provides the interpretation of “sustainable water use”,
introduces the notion of the principle of public
administration in the field of water resources,
“preservation of ecological sustainability of the
environment”, and article 10 — the notion of “natural
aquatic ecological system”, which was not found in
either of the above-mentioned Codes [23].

Article 14 of the Water Code of the Republic of
Tajikistan states that the commissioning of any objects
that affect the state of water “must ensure the rational
use of water in accordance with the requirements of
environmental safety and health care, the priority of
meeting the drinking and household needs of the

population; also” depending on the natural and
economic conditions, measures to ensure the protection
of fish, other aquatic animals and plants and the
conditions for their reproduction “should be carried out
in a timely manner” [24].

This document, unlike some of the studied above,
provides the protection of water biota for all water
reservoirs regardless of water management and not only
for fisheries.

The priority of human needs is also enshrined in a
separate Article 30, as well as in Articles 44 and 81.

Protection of hydrobionts” interests is also set forth
in Article 17 which states that “the commissioning of
water management facilities is forbidden if their projects
do not provide compensation for damage to fish stocks,
other aquatic animals and plants”.

Consequently, the level of development of
sustainable  administrative  approaches to  the
management of water ecosystems is significantly
different.

Water legislation of the world countries

It is valuable and interesting to compare the
experience of water legislation in the world countries of
different continents: one or two countries from each
continent. This will allow us to evaluate the community
of people's opinions on a global scale and, to some
extent, commitment to the principles of sustainable
development.

Water legislation of the People's Republic of China
(PRC) is presented by the Water Code of the People's
Republic of China [25].

Article 21 stipulates that “when developing and
using water resources, the needs for water supply of the
inhabitants of cities and rural areas should be met first of
all, and the needs of industry and agriculture, the
environment and navigation must be fully taken into
account. In the areas with limited water resources, the
environmental needs for water must be taken into
account when developing and using water resources.
Human needs for water are the priority, but with regard
to the environment and industry, it cannot be said
unequivocally.

The Australian Water Management Act is the Water
Act 2007 adopted in 2007 [26].

In this document, paragraph 3 of the Preamble states
that one of the objectives of the Law is the
implementation of the provisions of international
agreements on the use of water resources in order to
optimize the economic, social and environmental
development outcomes. The term “Terminology”
introduces and explains the concept of “ecologically safe
water intake level”, which means the amount of water
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that can be taken from the water object without
endangering the properties of the ecosystem, its
components, or adversely affecting its functionality [26].

The document also states that “if there is a risk of
causing significant or irreversible damage to the
environment, the lack of full scientific certainty should
not be used as a reason for delaying the adoption of
measures to prevent deterioration of the environment”.

Section 2A “Critical human water needs” defines
human needs for water as the minimum amount of water
that can only be taken from a water object and which
will allow people to meet their needs. Human needs for
water are the highest priority.

However, the principle requires fairly strict conditions
(Section 5, paragraph 86A). The natural diversity of
habitats and biota within the river channel, coastal zones
and floodplains; natural connections between the river and
the floodplain; natural metabolism of aquatic ecosystems
should be preserved or enlarged, as well as the elements of
the natural regime of the river flow should be maintained or
expanded as much as possible to preserve the niche for
native (aboriginal) species and support the natural functions
of the river [26].

Australian water legislation is clearly formulated
and despite the fact that priority is still given to human
needs, the interests of hydrobionts and aquatic
ecosystems are fixed at a very high level: “the
environment is seen there as a” legitimate “water user”.

In the United States, water use is regulated by
Chapter 16 of the United States Code of Conduct (US
Code - Title 16 Conservation) [27].

Paragraph 4600- 4, subparagraph 1, stipulate the
provision that human needs are of primary importance in
providing water. Interests of hydrobionts are fixed at the
level of principles of environmental protection and
rational use of natural resources.

In Brazil, the primary focus on providing water is
also provided to the population [28].

In the countries of Africa, with the help of the UN, a
process of reorientation of priority water needs from
agriculture to the inhabitants’ needs is taking place
[7, p. 107]. For example, in Zimbabwe's water legislation
amendments have been made to strengthen the priority
of water supply for urban residents [5, p. 45].

In India there are clearly established principles of
taking account of environmental issues when designing
river valley development projects. Section 8 of the
Water Development Policy provides that water
distribution is a national priority (p. 44 [5]).

Considering the above, it is obvious that human
needs for water are in most cases recognized as priority
in relation to aquatic ecosystems.

Therefore, perhaps, the conclusion of Human
Development Report is quite natural.It states that many

countries, especially those with a high index of human
development, are developing nowadays in unsustainable
way. For example, according to available statistics, in 82
of 140 countries such index of development as an
“ecological footprint” exceeds the global recovery
potential of the Earth.

4. Discussion of results

The process of human transformation of the
environment according to one's own needs to a certain
level can be justified by the examples from nature. For
example, termites erect huge towers, in which they
maintain optimum humidity necessary for life, and grow
nutrition. Ants and bees act in the same way . However,
such transformation of a small fraction of the earth's
surface or space does not violate their integrity and,
moreover, the functional capabilities of the ecosystem.

The incorrectness of anthropocentric approach when
a person is the center of care, in accordance with the
provisions of the UN, is as follows. Fig. 1.
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Fig. 1. Tolerance of a man (A) and a bee (B) to air pollution

A man is one of the species whose adaptive
properties of an organism to the environment are among
the most developed. In other words, the human tolerance
zone to the action of any negative environmental factor
(both natural and artificial) is greater in relation to most
other living organisms. Based on this, while option A of
atmospheric air is permissible for a man, option B — only
for certain insects, such as bees (it is known that since
2011 the UN has stated the decline of bees’ population
in North America and Europe). According to the law of
nature, bees must be the limiting factor of anthropogenic
pressure on atmospheric air in this case. However, in
practice, it is quite different. In this case (Fig. 1), the use
of the law of tolerance allows determining the limits of
safe concentrations of harmful substances in the
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environment by combining the ecological characteristics
of humans and vulnerable organisms,

Therefore, it is fair to say that at the current stage of
development of most countries of the world the synergy
of the above-mentioned aspects does not significantly
allow to prevent and solve environmental problems in
social ecosystems of different levels.

Conclusions

The level of water consumption from rivers is
extremely high, which leads to the shortage of water
resources downstream for both natural ecosystems and
coastal areas. Changing natural hydrological regimes by
human activity will always cause the emergence of
environmental and economic external factors in
downstream areas. Therefore, continuous monitoring of
the status of aquatic ecosystems is crucial for social and
economic planning at the state and regional levels in any
country of the world.

The European Union, Australia, Moldova and
Kazakhstan have officially endorsed the legitimacy of
prioritizing the needs of aquatic ecosystems for fresh
water. The growing shortage of freshwater resources
will encourage other countries of the world to focus on
the environmental problems of water resources in the
near future.

It has been revealed that most post-Soviet countries
do not use the concepts of “ecological system” and
“ecosystem services” in their own legislative framework
which nowadays are an integral part of environmental
policy and legislation of developed countries. The use of
the notion of “water objects” which istypical, for
example, for Ukraine, leads to the transfer of the process
of water resources management to the plane of
anthropocentrism, consumer nature use. Despite
declaring the equality of social, economic and ecological
components of development, most of the investigated
legislative documents of the world countries declare
people’ needs for water to be the highest priority.

The basic principles for providing environmental
safety of aquatic ecosystems are as follows:

— a water object (surface or underground) is a
complex, functionally integrated and self-regulated
environmental system. It cannot be considered as a
volume with a resource for biological and household
human needs;

— the priority in water use should be given to the
living components which exist in it and ensure its
functional integrity;

— any aquatic ecosystem must be economically
valued not only from the perspective of the available
water resources, but also taking into account
other ecosystem services, especially the diversity of its

biotic components. Only in this way, humanity (the local
population) can understand the value of water
ecosystems.

In case of implementation in domestic legislation,
all these principles and the approach outlined in the
work will allow achieving progress in the field of
environmental safety of aquatic ecosystems and
sustainable social and economic development.
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