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V.G. Dubinina, the author of this article, was a national expert from the Russian Federation in 

the project “Environmental Flow as the Basis for Ecosystem Conservation”. The project was 

implemented in 2019-2020 and supported by the government of Kazakhstan, in cooperation with 

the Secretariat of the UN Transboundary Water Convention, which develops propositions to prepare 

the “Guidelines for the Fair and Sustainable Distribution of Water Resources in a Transboundary 

Context”. The counties of Central Asian, such as Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan 

and Uzbekistan participated in the project, as well as Afghanistan, Iran, the People’s Republic of 

China, Mongolia and the Russian Federation. Kazakhstan, having the chairmanship in the 

Convention on Transboundary Watercourses and Water Bodies of the United Nations Economic 

Commission for Europe, intended to submit for further discussion two methods to substantiate the 

environmental flow and acceptable volumes of irretrievable withdrawal of river flow, a Russian and 

a Kazakhstani one (Burlibaev, Burlibaeva, 2020). 

 

Modern Approaches to Transboundary Water Cooperation in the Russian Federation 

 

Optimization and efficient distribution of river flow is especially important during a shortage of 

water resources, when the contradictions increase between economic and environmental 

requirements of the river and the water body that receives its flow. Water sharing between different 

countries is even more difficult. The legal basis for regional water relations is bilateral and multilateral 

agreements that consider the norms of international water law and the specifics of interstate relations in 

the given region, as well as national legal requirements, countries’ needs and interests. 
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The land border of the Russian Federation adjoins 14 other states. Its total length is 60,933 km, 

of which 7,141 km are rivers, 475 km are lakes, and 38,807 km are seas. The total number of 

transboundary water bodies in the region is more than a thousand, including 70 large and medium-

sized rivers (State Report, 2018). 

Currently, Russia has 10 on-going international agreements on the use and protection of 

transboundary waters with neighboring countries: bilateral relations with Finland, Estonia, Ukraine, 

Belarus, Azerbaijan, Abkhazia, Kazakhstan, Mongolia and China; trilateral with Norway and 

Finland. To organize the work and implement these agreements, the countries created joint 

commissions; however, the standards for environmental flow are not specified in the said 

agreements. At the same time, all parties recognize the commonality and unity of the transboundary 

water bodies’ resources, therefore, cooperating on the principles of equality and partnership in order 

to conserve, protect and restore these resources. Aside from the international agreements, Russia 

has no other regulatory and methodological documents and economic mechanisms for the 

distribution of water resources in a transboundary context. 

In 1992, the Russian Federation signed the UN Eurasian Economic Commission Convention on 

the Protection and Use of Transboundary Watercourses and International Lakes. 

 

State of the Regulatory Basis to Determine and Implement 

the Environmental Flow (Discharge) in the Russian Federation 

 

The standards for acceptable impact on water bodies are the basis for the regulation of 

anthropogenic impact on water bodies. Their aim is to maintain the state of surface water and 

groundwater that meets the requirements of Russian legal system. 

The standards for acceptable impact, including the standards for acceptable irretrievable 

withdrawal of water resources, were calculated for transboundary basins of such rivers, as the 

Western Dvina, Neman, Pregolya, Dnipro, Terek, Ural, Selenga, Irtysh and Amur. The analysis 

showed the standards that are valid until the end of 2029 and 2030, were calculated exclusively for 

the Russian part of transboundary river basins and do not provide the total acceptable withdrawal of 

river flow from the entire river basin in total, which makes it difficult to determine if the 

calculations are adequate. At the same time, according to the “Guidelines for the Regulation …” 

(Dubinina et al., 2008), the amount of irretrievable withdrawal of water resources should be 

calculated up to the outlet, regardless of its location, even if it is set in the territory of another 

country. This work should be continued within the international agreements and the development of 

joint “Schemes for the Use and Protection of Water Resources of Water Bodies”, which make the 

basis for the water management plan. 

The sharing of transboundary water resources should be based on the Scheme, developed and 

approved by the responsible authorities of the neighboring countries that work on it. First of all, the 

guidelines for the development of schemes for the complex use and protection of transboundary 

water bodies should be written and approved by the governments. 

The Schemes allow coordination of plans for the use and protection of water resources, the 

needs of water users, while taking into account sanitary and environmental flows and water 

shortage between the participants of the water management complex, as well as the operating mode 

of water reservoirs and other aspects of water management. The indices of sectoral and territorial 

water management that are established in the Schemes become the basis for preparation of water 

use agreements and decisions that allow provision of water bodies for the further use. They are also 

needed for development of rules for the water resources use in reservoirs. 

The water management balance is calculated as part of the Scheme. It is the result of water 

management calculations that determine the ratio of available resources and estimated water 

consumption at the current and predicted levels of economics. This calculation is carried out while 
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the environmental flow in the unregulated parts of the river is kept undisturbed. The value of the flow 

is established by the standards for the acceptable irretrievable withdrawal (discharge) of river flow. 

The calculation of the water management balance and water resources sharing has to take into 

account two groups of consumers: first, the health care and protection of natural resources; then, 

water consumption and use by economics (Guidelines for Water Management Balance, 1974). 

Preservation and restoration of water ecosystems should be a key part of water resources 

management, while biological productivity should be an indicator of the water ecosystems 

condition. Therefore, the first group is prioritized for water use. When the groups are being divided, 

the acceptable volume of irretrievable withdrawal of river flow and environmental flows (discharge) 

is taken into account as well. 

The Article 26 of the current federal law “On Environmental Protection” No. 7-FZ, issued on 

10/01/2002, refers to “the standards for acceptable withdrawal of the environmental components”, 

which are “the standards that were established in accordance with restricted volume of withdrawal, 

in order to preserve natural and natural-anthropogenic objects, ensure the sustainable functioning of 

natural ecosystems and prevent their degradation”. At the same time the text emphasizes that the 

procedure for their establishment is determined by the subsoil legislation, as well as land, water and 

forest legislation, legislation on wildlife and other legislations of environmental protection. 

However, the current Water Code of the Russian Federation No. 74-FZ, issued on 03/06/2006, has 

no requirements for establishing an environmental flow and the volume of acceptable water 

withdrawal, while the Article 110 of its previous version, issued in 1995, contains the 

“Requirements for Environmental Discharge and Rationing of the Maximum Acceptable 

Irretrievable Withdrawal of Surface Water”: 

“To maintain water bodies in a state that meets ecological requirements, water is discharged 

from reservoirs (environmental release), and the volume of irretrievable withdrawal of surface 

water is established.” 

“Environmental releases and volumes of irretrievable withdrawal of surface water for every 

water body are determined by the federal executive authority responsible for the management, use 

and protection of the water fund, together with the federal authority responsible for environmental 

protection, according to the order of the government of the Russian Federation.” 

“It is not allowed to satisfy the need for water resources of water users at the expense of 

ecological release.” 

The main document for the reservoirs management is the “Rules for the Use of Reservoirs”, 

which include the “Rules for the Use of Reservoirs Water Resources” and “Rules for the Technical 

Maintenance and Improvement of Reservoirs”. They were developed according to the “Guidelines 

for the Rules Development for the Use of Reservoirs”, approved by order No. 17 of the Ministry of 

Nature of Russia, on 01/26/2011. The use of reservoirs also includes implementation of ecological 

requirements for the flow rate condition and water levels in the downstream and upstream pools of 

the hydroelectric complex that belongs to the reservoir under consideration. However, the “Rules 

for the Use of Reservoirs Water Resources” do not state the need for establishment of 

environmental releases. 

In order to improve state management of the use and protection of water bodies, it is necessary 

to change the Water Code of the Russian Federation, namely, that part which refers to the inclusion 

of provisions on the necessary determination of the volume of acceptable irretrievable withdrawal 

of river flow (withdrawal of water resources) and environmental flow (discharge), as well as the 

methods that help to establish them. 

 

Methodology for Determining the Environmental Flow (Discharge) 

 

The current recommendations on reserving the environmental rivers flow in the Russian 
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Federation and other countries are based on different principles and cannot guarantee the ecological 

welfare of river systems. An analysis of various materials from those countries showed there are no 

unified terms and no unified approach to assessing the acceptable volumes of flow withdrawal from 

water bodies and the establishment of environmental flows. Therefore, it is necessary to develop a 

scientifically based strategy for the use and protection of water resources, for which the limits of the 

environmentally acceptable irretrievable withdrawal of surface runoff should be established for the 

rivers basins, while taking into account the requirements for water flow of the closing water bodies 

which act as the final parts of the hydrographic basin network. 

There are numerous publications on the problem of withdrawing water resources to establish 

environmental flow, the most thorough review of which was done by B.V. Fashchevsky (1989, 

1996) and V.G. Dubinina (2001). Those authors also proposed the most complete methodological 

approaches for determining the acceptable withdrawal of river flow, based on the functioning of 

water ecosystems. 

The method of runoff calculation, created by B.V. Fashchevsky (1989, 1996), is based on the 

so-called homeostatic curves (of dynamics of plankton and benthos organisms abundance, 

reproduction of fish, abundance of near-water mammals and birds, yield curves of floodplain 

meadows, etc.). The curves were obtained for the main Russian rivers. The analysis of the curves of 

river flow availability made it possible to conclude that the number of aquatic and semi-aquatic 

organisms increases and reaches its maximum, when approaching the year of the average water 

content. Thus, the upper limit of the environmental flow (water availability is 25%) can be 

described by the hydrograph of the natural river flow with a water availability of 50%. The lower 

limit of the environmental discharge (water availability is 95%) is described by the hydrograph of 

the natural river flow with a water availability of 99%, i.e. the century-old stocks of water resources 

in the river system. The curves limit the range of calculated values for the environmental river flow. 

Nevertheless, we believe that the assumption about the increasing amount of organisms that 

B.V. Fashchevsky’s method is based on is not sufficiently substantiated. The results of other studies 

(Dubinina 1973; Bronfman et al., 1979; Pavlov et al., 1989; Kozlitina et al., 1998; Katunin et al., 

2013) showed that for rivers of significant fishery importance the optimum reproduction of fish 

occurs during the years with their water availability of 25-40%. On practice, when this method is 

applied, the irretrievable withdrawal of river flow is often 30% or higher. Such a significant value 

can hardly ensure the system stability, because it can be critical for most rivers, rather than 

environmentally acceptable. B.V. Fashchevsky’s method can be recommended only for an expert 

assessment for those parts of rivers that has a low biological productivity, as well as for small 

rivers, when the actual observation data, reliable dependencies and ecologically significant 

hydrological and biological data, needed for other methods, are not available. 

The work that was carried out together with Kazakhstan as part of the “Environmental Flow as 

the Basis for Ecosystem Conservation” project indicates that in Kazakhstan there is a valid method 

to help determine the environmental flow below hydroelectric facilities and water intakes. It is 

entirely based on B.V. Fashchevsky’s methodology. However, for the reasons stated above, we 

believe that it needs some improvements. According to calculations obtained from Kazakhstan, 

when the proposed methodology was used for the Ural River (called Zhaiyk in its lower reaches), 

the acceptable value of the irretrievable withdrawal of the river flow in its mouth was more than 

30% of the average long-term value of the natural flow, which is unacceptable for conservation of 

water ecosystems. The latest version of this methodology was published in the “Water 

Management” journal (Burlibaev, Burlibaeva, 2020). 

According to the project materials, the People’s Republic of China uses the term 

“environmental flow” since 2015 in the “Water Pollution Prevention and Control Action Plan”. 

By the end of 2020 China plans to establish an environmental flow monitoring system and 

implement the management measures by 2025. However, this plan only applies to the inland water 
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bodies and does not include the transboundary rivers, the flows of which are considered to be 

determined by the coastal countries. The main objective of the environmental flows of the main 

rivers and lakes, as shown on the example of the Huai River basin, is to maintain their base flow. 

The ecological base flow is the minimum of the lower limit flow (amount of water, water level and 

depth) that must be maintained for the successful existence of river and lake ecosystems. It is 

proposed to maintain about 5-10% of the average annual flow, which ensures the required width of 

the river, its depth and flow rate, satisfying the general requirements “for fishing, tourism 

and landscape”. 

Other countries did not provide any methods for determining the amount of irretrievable 

withdrawal of surface and environmental flows. The characteristics of the runoff, left in the rivers, 

are not regulated in the countries of the Commonwealth of Independent States, but some republics 

made departmental restrictions, which, however, have no ecological justification. The basic 

conditions and procedures for the distribution of water resources within the republics are also used, 

but they were in effect only before 1991, when the USSR collapsed. 

In Russia, in accordance with the Decree No. 881 of the Government of the Russian Federation 

“On the Procedure for Approving the Standards for Acceptable Impact on Water Bodies”, issued on 

30/10/2006 (Collected Legislation of the Russian Federation No. 4, 2007, p. 510), and in order to 

improve the “Guidelines for the Development of Standards for Acceptable Impact on Water 

Bodies” (approved by the Order No. 328 of the Ministry of Natural Resources of Russia, on 

12/12/2007; registered by the Ministry of Justice of Russia, No. 10974, on 23/01/2008), 

the “Methodological Guidelines for the Regulation of the Acceptable Irretrievable Withdrawal of 

River Flow and the Establishment of Environmental Flow (Discharge)” was developed (Dubinina et 

al., 2008) and published in the “Water Management of Russia” journal (Dubinina et al., 2009). 

The accepted and unified methodological basis for determining the irretrievable withdrawal of 

river flow and establishing environmental flow and discharge in Russia is a scientifically founded 

principle of sustainable functioning of water and near-water ecosystems and preservation of the 

conditions for the natural organisms’ reproduction, meaning that the changes in the structure and 

functioning lie within the tolerance of the natural stage of hydrogenesis, and the ability of natural 

complexes for self-regulation (i.e. self-purification, self-renewal) is not disturbed (Dubinina, 2001; 

Pastukhova et al., 1991). 

1. To determine the volume of acceptable irretrievable withdrawal of water resources, the 

calculation should be applied first for the entire basin along the outlet of the main river, and only 

then for the individual parts of the river, in accordance with hydrographic and/or water management 

zones. This applies to all water bodies, including transboundary rivers. 

2. The volume of irretrievable withdrawal of environmental flow (discharge) should be 

determined according to the hydrological conditions that are critical for the organisms’ reproduction 

and the ecosystems’ functioning. When the flow rates and water volumes are close to the critical 

level or below it, the natural reproduction of valuable, commercial and other species of fish and 

hydrobionts, near-water animals and plants deteriorates severely, and the process of channel 

formation is disrupted. Critical hydrological conditions in nature are registered mainly during the 

dry years and periods. 

3. Water volume and flow that indicate a critical state of water ecosystems should be 

determined after an analysis of the relationship between the natural (restored) hydrological 

characteristics of a river and the water ecosystems productivity or the indirect indicators that 

characterize the said river. For small rivers and tributaries of the main one with no data that is 

necessary to understand the influence the hydrological regime has on the state of water and near-

water ecosystems, the critical flow is considered the volume of the restored flow for the years with 

water availability of 97%, which preserves the minimum acceptable conditions for the river 

ecosystem functioning. 
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4. Water and near-water ecosystems may function when the flow volume occasionally drops 

under its critical value. However, frequent drops and disruption of the natural hydrological regime 

of the rivers may cause degradation of ecosystems. Therefore, the calculated value of the acceptable 

flow withdrawal should guarantee to preserve flow fluctuations close to the ones under the natural 

conditions, i.e. those that do not outstep the limits of natural long-term fluctuations. 

5. Acceptable withdrawal of the surface water resources should never exceed 20% its volume. 

The “Guidelines for the Regulation …” (Dubinina et al., 2008) provide a general calculation 

algorithm and examples that show how to determine the volumes of acceptable irretrievable 

withdrawal of river flow, environmental flow and ecological release. 

In January 2021, when the “Guidelines for the Development of Standards for Acceptable 

Impact on Water Bodies” were under revision, the Federal Water Resources Agency of Russia 

ordered the Central Directorate for Fisheries Expertise and Standards for the Conservation, 

Reproduction of Aquatic Biological Resources and Acclimatization proposed to update the 

“Guidelines for the Regulation of the Acceptable Irretrievable Withdrawal of River Flow and 

Establishment of Ecological Flow (Discharge)” (Dubinina et al., 2021). 

The methodological approaches to establish environmental flow in Kazakhstan, China and 

Russia were reported at the “Regional Meeting on the Distribution of Water Resources and the 

Assessment of Environmental Flow in a Transboundary Context” in Kazakhstan, September 2020. 

However, no assessments and proposals for the development of general positions for the further 

development were made during that meeting. 

 

Main recommendations of the National Expert of the Russian Federation 

on the Conservation and Restoration of Water Ecosystems of Transboundary Rivers 

 

1. The international agreements on the use and protection of transboundary waters should 

include the establishment of the volumes of acceptable irretrievable withdrawal of river flow and 

environmental flow (discharge) in accordance with the long-term natural (restored) rows of water 

flow, with its yearly distribution for the years with the flow of different availability. 

2. The sharing of water resources sharing and the establishment of an environmental flow 

(discharge) in a transboundary context should be based on the Schemes, developed and approved by 

the responsible authorities of the neighboring countries that work on it. However, it is necessary to 

establish the methodological guidelines for the development of the Schemes for the complex use 

and protection of the transboundary water bodies beforehand and approve them on the 

governmental level. The quick decisions on the water sharing always take into account the current 

water management state in the river basin, the forecasts for the upcoming floods or high water, the 

hydrological and meteorological regime of transboundary rivers. 

3. The methods offered by the Republic of Kazakhstan and the Russian Federation to justify 

the environmental flow and acceptable volumes of irretrievable withdrawal of river flow should be 

discussed at a joint meeting on the federal level. 

4. The environmental flow (discharge) in most river basins is not implemented, therefore, 

causing deterioration of the water ecosystems. The main reasons for it are the lack of legal 

requirements, difficulty in assessing the damage to biological water resources, as well as 

insufficient concernment of interested parties. 

5. Необходимо законодательно закрепить установление допустимого безвозвратного 

изъятия поверхностного стока и экологических стоков (попусков), а также контроль за их 

реализацией. 

6. It is necessary to legally establish an acceptable irretrievable withdrawal of surface and 

environmental flows (discharges) and to control their implementation. 
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Conclusions 

 

It is extremely important that the Secretariat of the Water Convention of the United Nations 

Economic Commission for Europe supports the introduction of a system to ration the acceptable 

irretrievable withdrawal of river flow and to establish certain parameters of environmental flow 

(discharge) under different water regime in order to preserve and restore water and floodplain 

ecosystems of transboundary rivers. 

Therefore, it is necessary to develop a general opinion and coordinated approaches for the 

uniform methods of establishing the volumes of acceptable irretrievable withdrawal of river flow 

and environmental flow (discharge). 

The joint development of schemes for the integrated use and protection of water bodies for 

transboundary river basins should be one of the methods for coordinated planning of the integrated 

use of water resources (objects). 

In the future, the potential communication between countries should be improved to refine the 

legal framework, as well as the coordinated scientific and methodological principles of water 

resources distribution and assessment of transboundary environmental flow. 
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