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Introduction
This brochure presents the project “Creating a system of innovative trans-
boundary monitoring of the transformation of the Black Sea river ecosystems 
under the impact of hydropower development and climate change” (Acronym: 
HydroEcoNex).

This project is realized under the “Joint Operational Programme Black Sea 
Basin 2014-2020”, which is one of the four maritime programmes, established 
in the framework of the European Neighborhood Instrument (ENI) 2014-2020 
− the Programming document for EU support of ENI Cross-Border Cooperation 
(CBC). Such cooperation on the EU external borders is a key priority in the Eu-
ropean Neighborhood Policy (ENP) and contributes to the ENI overall objective 
of the progress towards shared prosperity and good neighborliness between EU 
Member States and their neighbors. The current Programme is built upon the 
previous cooperation under “ENI CBC Black Sea Basin Programme 2007-2013” 
and takes into account all lessons learned from its experience as well as from 
their reviews and evaluations.

As a result of the completed analytical and consultation process, the ENI 
CBS Black Sea Basin Programme 2014-2020 will focus on a set of objectives and 
priorities, reflecting the countries’ specific circumstances and requirements. 
According to the Programming documents it will have three overarching stra-
tegic objectives:
• to promote economic and social development in regions on both sides of 

common borders;
• to address common challenges in the environment, public health, safety and 

security;
• to promote better conditions and modalities for ensuring the mobility of 

persons, goods and capital.
The HydroEcoNex project’s activities were planned under the Programme’s 

priority 2: “Promote coordination of environmental protection and joint re-
duction of marine litter in the Black Sea Basin”, in particular, under its specific 
objective 2.1: Improve joint environmental monitoring. The project’s duration 
is 30 months, with start date – 21.09.2018, end date − 20.03.2021.

The project partners:
• Lead partner: The Institute of Zoology of the Ministry of Education, Culture 

and Research of the Republic of Moldova
• Partner 2: International Association of River Keepers “Eco-Tiras”, Chisinau, 

Moldova
• Partner 3: “Dunărea de Jos” University of Galați (UDJG), Galați, Romania
• Partner 4: Ukrainian Scientific Centre of the Ecology of Sea (UkrSCES), Odes-

sa, Ukraine
• Partner 5: Hydrometeorological Center for Black and Azov Seas (HMCBAS), 

Odessa, Ukraine
The main purpose of this brochure is to inform the general public about the 

project. From this point of view, along with a statement of the project’s objec-
tives, main activities, expected results and a brief description of the partners, 
the brochure also tries to answer the question: what are the challenges of the 
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problem under study? This is especially important taking into account the cur-
rent global discussion on the hydropower development on the transboundary 
rivers, with all its positive and negative consecuencies.

1. Project rationale: Hydropower in changing climate
1.1 Hydropower: pros and cons

Hydropower is one of the anthropogenic factors affecting the surface water 
resources, and this relationship has acquired new nuances on the background of 
a changing climate. The Paris Agreement on Climate Change that entered into 
force in November 2016 is, in essence, the energy agreement, for which the 
transformation of the energy sector − the source of two thirds of greenhouse 
gas emissions − is extremely important.

Hydropower (HP) is an important source of electricity that covers about 16% 
of its world consumption. According to the prognosis of the International Energy 
Association (IEA)1, in the period from 2010 to 2035 it can provide about half of 
the almost triple increase in electricity production from renewable sources. 
Thanks to the creation of local and, as a rule, relatively inexpensive sources of 
electricity, HP supports sustainable development of some countries, reducing 
their dependence on imported fuel with a risk of prices volatility, uncertainties 
in supply and the need for foreign currency. Hydropower complexes imply also 
other co-benefits, including accumulation of water for domestic, communal and 
agricultural needs, provision of water during droughts, prevention of floods, ex-
pansion of recreational potential, etc. In particular, hydroelectric power plants 
(HPPs), due to their maneuvering capabilities and high readiness for launch, 
serve as a guarantor of technological safety of nuclear power plants (NPPs) 
operation, regulating their minimum and maximum electrical loads.

According to IEA (2016), “energy and water cannot exist without each oth-
er”, and this interdependence will only increase in coming years, since the de-
mand for water for energy development, as well as the energy needs for water 
supply, are permanently growing. The energy sector accounts for 10% of global 
water abstraction, not only for the power plants operation, but also e.g. for the 
fossil fuels extraction. In 2014, about 4% of the world’s electricity consumption 
was used for the distribution and purification of water and wastewater; 50 mil-
lion tons of oil equivalents of thermal energy were needed for irrigation pumps 
and operation of water desalination plants. It is predicted that in the period up 
to 2040 the amount of energy consumed in the water supply sector will more 
than double (IEA, 2016).

Thus, in the face of climate change, a monitoring of interdependence of 
energy and water is critical to the prospects for the successful implementa-
tion of a number of sustainable development goals. Measures to combat global 
warming and its consequences may exacerbate water scarcity problems and, at 
the same time, be limited by the availability of water resources. So, the more 
a decarburization process relies on biofuels, nuclear power and especially on 
hydropower, the more water it consumes.
1 World Energy Outlook, 2012, International Energy Agency. http://www.worldenergyoutlook.

org/weo2012/
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Hydropower projects are often promoted as a “clean and green” source of 
electricity and, from this perspective, many countries are stepping up their 
hydropower expansion; numerous HPPs exist or are planned for construction on 
many big rivers, including in the Black Sea basin.

However, the relationship between hydropower, climate change and water 
security is not so unambiguous.

First of all, any HPP requires a river to be dammed to create a reservoir for 
water storage. Of the 50,000 large dams built in the world, about 5,000 are de-
signed exclusively for the production of hydroelectric power. At the same time, 
the consequences for the environment from this accumulation of water are 
less known because the river is a much more serious natural system than just a 
source of fresh water. With their banks, floodplains, pits and fords, the rivers 
are one of the richest ecological systems due their biological diversity, and as 
such they are subjected to serious destruction by hydropower.

The most fundamental environmental consequences of the operation of 
dams and hydroelectric power plants, including those already identified in the 
Black Sea basin, can be summarized as follows:

• Hydromorphological alterations in a river’s bed and floodplain that cause 
changes in its natural structure, in particular, in a depth, width and flow regime; 
the dismemberment of wetlands, floodplains and habitats, and the interruption 
of the natural transfer of sediments that are critical to maintaining the health 
of the river’s biota; accumulation of rocks, sand and other natural materials 
in reservoirs, instead of their dispersion through river meanders. Studying this 
phenomenon, Швебс (1974) noted that reservoirs constructed on large rivers 
can reduce the sediments sink by a factor of 2-2.5 at a distance up to 20 km 
from the dam, while the path during which the natural sink of the sediments is 
restored depends on the river slope: the larger it is, the greater the distance 
required for restoration;

• Interruption of rivers flow changes the hydrology of their basins. As a result 
of the dam construction in a certain part of the river, a faintly running pond is 
actually created where the physical and chemical characteristics of water are 
completely changed. According to some researchers (Станкевич-Волосянчук, 
2017), “the water effluent from the reservoir is no longer river water, but lake 
water.” This means that it is scantier on the suspension that remained in the 
reservoir, and therefore has greater kinetic energy and more penetrates the 
bottom of the river, leading to a strong drainage of groundwater and increased 
drainage of the valley downstream. In part, this factor is responsible for the 
disappearance of water in the wells of riparian rural households, the level of 
water in which is closely related to the level of water in the rivers;

• Violation of the reservoirs operation rules provokes “man-made” high wa-
ter and floods or a local water shortage. So, floods in Moldova and Ukraine 
in August 2010 were caused by a sharp discharge of water from the Dniester 
reservoir, while on the contrary a hydrological drought in the Lower Dniester 
wetlands in 2012 − by its inadequate spring release;

• The rivers damming affects the diversity of fish species (especially rare 
ones) and their traditional migration routes to feeding areas and spawning 
grounds, which may lead to the cessation of their further reproduction and 
even disappearance (see, e.g., Xie et al., 2018);
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• In a warm season, the reservoirs of the HPPs are subjected to thermal 
stratification with a higher level of dissolved oxygen in the upper water layers 
and its low levels − at the reservoir’s bottom, mainly because of the accumu-
lation of organic sediments here. The increased load of organic nutrients leads 
to a decrease in dissolved oxygen in the water since their decomposition leads 
to its higher consumption. But because water for turbines is usually taken from 
the reservoir lower layers, the low oxygen content here affects water quality 
downstream. The stratification of temperatures in reservoirs complicates the 
survival of aquatic diversity arising under a natural temperature cycle, thus 
contributing to the development of eutrophication;

• The construction of hydroelectric power plants and dams is accompanied 
by a number of indirect consequences caused by the inundation of agricultural 
lands and protected areas, the construction of power lines and access roads, 
as well as by other engineering works that objectively represent a dangerous 
invasion into the environment and catchments hydrology;

• The development of hydropower in transboundary basins can cause con-
flicts between countries, where hydropower sources are located, and down-
stream countries or between neighboring riparian countries. Such conflict 
situations are under constant discussion, in particular, between Moldova and 
Ukraine, creating a potential danger for their water security.

1.2 Synergistic effect of hydropower and climate change on river 
ecosystems

Hydropower projects generally have a very long design-life, sometimes up to 
50 years and more, and future rehabilitation should be taken into account. 
Therefore, there are important climate-related considerations that need to be 
factored into HPPs design, planning and operation in order to make them re-
silient to long-term climate changes and to limit their vulnerability. Moreover, 
although hydropower is considered as one of the factors to mitigate climate 
change, an increasing number of scientific studies show that reservoirs, espe-
cially in warm countries, are a significant source of global atmospheric pollu-
tion by greenhouse gases (GHG), emitting the huge amounts of carbon dioxide 
(CO2) and methane (CH4), produced by decay and decomposition of plant resi-
dues when oxygen is absent.

The latest diverse studies on methane production, consumption, and emis-
sions from freshwater, estuarine and marine systems, as well as on its dynam-
ics in aquatic ecosystems, are gathered in the special issue of Limnology and 
Oceanography (Wickland & Hamdan, 2016). This publication pursued two pur-
poses: (1) to contribute to refining methane emission estimates from aquatic 
habitats, and (2) to further evaluate the feedback between emissions and an-
thropogenic forcing (e.g., climate change and eutrophication). However, de-
spite the available knowledge, the understanding and generalization of the 
control of methane dynamics and emissions in individual water bodies remain a 
challenge for its accurate estimations, especially at regional scales.

An intensive hydropower development creates one more specific aspect in 
this important issue.
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Different GHG are thrown out not only from the reservoirs surface, but also 
on their watersheds in tens kilometers from a dam. These emissions increase 
with the climate warming. So, in the tropics the hydropower plants with large 
reservoirs can have a much greater impact on global warming than fossil fuel 
plants generating an equivalent amount of electricity.

A “fuel” for GHG emissions is also the decay of organic matter from vegeta-
tion and soils that are flooded during the reservoir filling. Carbon in plankton 
and plants, which live and die in the reservoir, detritus washed from the wa-
tershed of the river upstream and seasonal flooding of plants along the beams 
and banks of the reservoir − all this contributes to the fact that emissions con-
tinue throughout all life of the reservoir. Emission levels vary widely between 
different reservoirs, depending on the region and type of flooded ecosystems, 
the depth and shape of the reservoir, the local climate and how the dam is op-
erated. In addition, the legal and illegal logging during the dams construction, 
carried out to clean the area for the reservoir, remove important carbon sinks.

Today, comprehensive studies on the analysis of emissions of the life cycle 
of a dam and reservoir are more important than some time before in part be-
cause millions of dollars of carbon credits are searched to support hydropower 
projects. The projects of new dams require a thorough assessment of GHG 
emissions and the selection of those with the lowest emission levels. As many 
scientists believe, e.g. Yan & Pottinger (2013), the hydropower plants that can 
emit as much greenhouse gases as a conventional fossil fuel plant, should not 
be developed in principle.

Climate change also means that excessive dependence on hydropower can 
lead to serious risks not only for river ecosystems, but for energy security per 
se; unpredictability of precipitation combined with extreme weather events 
makes hydropower an increasingly risky business. In recent decades, droughts 
already had a significant impact on energy production in many regions domi-
nated by large hydropower, and in some places electricity production has been 
cut by half (Yan and Pottinger, 2013). These changes illustrate the fallacy of the 
important concept of hydropower engineering, known as stationarity, which 
assumes that future hydrology is predictable and can be based on past hydro-
logical data, and that water-dependent projects can be designed to be reliable. 
But climate change and the changes in the hydrological cycle, caused by this 
phenomenon, have led to the “death of stationarity” and the practical impos-
sibility of reliable prognoses of future river flow regimes.

Шапхаев (2015), considering the climate change factor in the design and op-
eration of HPPs and basing on the environmental requirements, shows that any 
changes in the initially planned design and other characteristics of reliability 
and safety of HPPs, which were provided for during their construction, are the 
main criterion of a need for a second state expert appraisal of the initial proj-
ects. In particular, such situation is observed now in the process of increasing 
the capacities of the Dniester HPP.

Small HPPs, which are sometimes considered as some kind of an alterna-
tive to large HPPs, are not an exception in this case. So, on-site inspection of 
eight small HPPs erected in the Balkans showed that they all require an urgent 
monitoring of their impact, as well as measures for their restoring (Vejnovic, 
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2017). In most cases, gross violations of international and national legislation 
and European standards have been found, and even membership in the EU does 
not guarantee a reliable environmental assessment of HPPs construction.

Therefore, the lack of an environmental impact assessment should serve as 
a basis not only for refusing to accept a new HPP project’s documentation, but 
also for the regular monitoring of any negative consequences of its operation 
for aquatic and riparian ecosystems.

Public discussions aimed at identifying and recording environmental omis-
sions in projects documentation is a prerequisite for its completeness. Both the 
social and environmental consequences of dams and hydropower stations are 
often underestimated, while economic and financial benefits, on the contrary, 
are overestimated. As a result, the plans of social and environmental preven-
tion, mitigation and compensation of such consequences are often weak; they 
don’t take into account the observed change in climate change and in practice 
are more costly than it was expected. From this point of view, the main social 
and environmental problems and risks of large dams include violations of hu-
man rights, especially the rights of people living in river basins, as well as the 
economic and financial risks, including risks of corruption (DSU, 2017).

Climate change introduces a new aspect in the concept of relationships 
between hydropower and water resources. Transformation of the hydrological 
cycle due to climate change leads to a variety of impacts and risks caused by 
the interaction of climatic and non-climatic transformation stimuli with their 
responses to water resources management.

Water is an agent that brings most of the impacts of climate change to 
society, in particular, to its social, energy, agricultural, transport and other 
industries. Although water passes through the global hydrological cycle, it is 
nonetheless a locally variable natural resource, so that vulnerabilities associ-
ated with water hazards, such as floods and droughts, vary between regions, 
depending on local, often non-climatic, anthropogenic drivers.

In general, the Intergovernmental Panel on Climate Change (IPCC) has for-
mulated the main risks of climate change, related to freshwater, as follows 
(Jiménez Cisneros et al., 2014):

Risks significantly increase with increasing concentrations of GHGs. Mod-
el studies demonstrate clear differences between the future with higher GHG 
emissions (stronger negative impacts) and the future with their lower emissions 
(less damage and less cost of adaptation). It is expected that with every de-
gree of global warming, about 7% of the world’s population will be exposed to 
at least 20% reduction in renewable water resources. It is also predicted that 
by the end of the current century, the number of people, annually exposed to 
floods that are equivalent to floods with a 1% probability in the previous cli-
mate, will be three times more for very high GHG emissions than for their low 
values.

• It is likely that by the end of the current century, climate change will lead 
to an increase in the frequency of meteorological (less rainfall) and agricultural 
(less soil moisture) droughts in today’s arid and semiarid regions; here, it is also 
expected an increase in frequency of short hydrological droughts (less surface 
and ground water). Projected changes in the frequency of droughts longer than 
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12 months are less certain, since they largely depend on previously accumulat-
ed perennial precipitation. The effects of droughts are also exacerbated by the 
increased demand for water.

• Climate change, transforming river flows and degrading water quality, 
adversely affects freshwater ecosystems. With the exception of regions with 
intensive irrigation, the ecological effect of warming and climate aridization, 
mediated by surface runoff, will be stronger than historical impacts due to an-
thropogenic transformation of runoff regimes caused by increased water intake 
and construction of water reservoirs.

• Reducing the quality of fresh water creates risks for drinking water supply. 
Following only the traditional methods of water processing cannot compensate 
for the risks caused by the temperature increase and intensification of pre-
cipitation, accompanied by an increase in the load of nutrients and pollutants 
caused by heavy rains sewage and a decrease in the degree of contaminants 
dilution in water during periods of drought or the destruction of sewage treat-
ment plants by floods.

• In the river basins depending on the magnitude and stability of a snow 
cover, the observed warming has already disrupted the historical seasonality 
of river runoff; its further changes are expected to increase due to a decrease 
in the depth of a snow cover and the shift of spring snowmelt maximum to the 
beginning of a year. As a result, there is an increase in winter and a decrease in 
summer of rivers streamflow.

• The growth of rainfall leads to increased soil erosion and bottom sedi-
ments, although the scale of these changes is extremely unclear and depends 
on the seasonality of precipitation, composition and state of a land cover and 
soil treatment technologies.

• Finally, changes in the hydrological cycle may threaten the current water 
infrastructure, making society more vulnerable to extreme hydrological phe-
nomena.

Thus, the intensive development of hydropower, even with its potential for 
generating new electrical capacities, creates numerous challenges to water 
and ecological security under climate change, and the emerging environmental 
risks often exceed probable benefits. Based on these considerations, it is very 
important to reasonably weigh and control all “pros and cons” of this form of 
energy for ecosystems and services they provide. In spite of some common fea-
tures, every river basin has significant differences requiring their careful and 
thorough study and accounting for in the process of a transboundary monitoring 
of rivers flow and ecosystems transformation.

1.3 Hydropower and environmental optimization through  
combination of energy and ecological objectives

The ability of a hydropower plant to generate more electricity, while main-
taining adequate environmental conditions in its reservoir, is usually achieved 
through the optimization of hydropower operations. Such optimization maxi-
mizes or increases electricity production, simultaneously meeting the problems 
associated with water quantity and quality.
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In turn, the term “environmental optimization” means modernization of 
the operating mode of technical objects and engineering systems, as well as of 
their structural and technical elements. Such modernization enhances the sig-
nificance of positive aspects of their activities, while reducing negative adverse 
impacts. The effective environmental optimization results usually in forming 
the natural and technical system, in which negative environmental aspects are 
minimized (Безносов и др., 2007).

From this point of view, unfortunately, the environmental aspects are often 
not included as one of tasks of hydropower construction and, even being includ-
ed, refer usually only to the limiting restrictions of the parameters of water dis-
charge from the reservoir and volume of a river flow downstream dams. That’s 
why any development of the concept of monitoring impacts of hydropower 
plants on ecosystems should follow certain rules for optimizing their operation, 
specified by environmental and other competing needs of water use.

Hydropower projects, originally conceived, designed and constructed to 
yield the single or multi-purpose benefits, are gradually being refocused (or 
should be refocused) over time to achieve broader objectives of sustaining the 
different ecological, water, electric power and other systems, in which they are 
embedded. Because adaptability to changing objectives and values is a key cri-
terion for sustainability, it is reasonable to assume that optimization practices 
used to schedule hydropower and water resource systems also must be adapt-
able. A “sustainability objective” invokes goals of energy and water availability 
as well as the health of animal (including human) and plant communities that 
depend upon the river and its riparian zones.

Smith et al. (2007) proposed the following four-level hierarchical scheme, 
which simulates the challenges of implementing the environmental goals of 
hydropower optimization. To some extent, this scheme is also applicable in 
comprehension and development of a system for monitoring the impact of hy-
dropower and climate change on ecosystems in a river basin.

At the lowest level (Level 1), the relationships between a water control 
infrastructure, river flow and hydropower generation are not only well under-
stood by specialists, but are also more or less adequately codified in modern 
decision support systems. Uncertainty at this level arises primarily from the 
variability of hydrologic inputs, water costs for production and other needs 
and demand for electric power. This type of uncertainty is sufficiently reliably 
resolved by stochastic modeling tools primarily based on hydrometeorological 
variables, as well as on appropriate consideration of the risk of floods damage, 
inadequate water yield or inadequate power generation. Uncertainty may also 
arise from the limited capability of utilities to develop and maintain a needed 
power versus an available river flow as well as due to obsolescence of the main 
design characteristics of HPPs or their individual units. This type of uncertainty 
is an ongoing challenge for future research and technology transfer efforts.

Level 2 of ecological optimization involves the fluvial and biogeochemi-
cal dynamics of river systems. Although mechanisms of sediments transport 
are well-documented, the heterogeneity of sediment properties and multiple 
modes of transport (bed, suspended and wash load) impose additional sampling 
or data requirements for fluvial models. The relationships among water quality 
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(e.g., temperature, dissolved oxygen, nutrients), water surface elevations and 
discharge are well understood (e.g., Швебс, 1974) and codified in computation-
al models that can translate water quality criteria back to reservoir operations 
policy. Uncertainty at this level arises from the sparseness of watershed biogeo-
chemical input data and streambed condition data over time and space.

Level 3 − the next level of modeling complexity − involves the population 
dynamics or habitat models for single species of flora and fauna. The increased 
complexity begets uncertainty at this level due to (a) factors, which are not 
included in quantitative and qualitative models that exist for modeled species, 
and (b) inherent variability in responses of individual organisms. The existence 
of multiple species of concern within river systems necessitates combined mod-
els of habitat and population interactions and represents the top level of com-
plexity − the level of communities’ dynamics.

At this Level 4, models are typically empirical. For example, public health 
is assessed by an ensemble of indices associated by the regression models with 
water parameters. This level can also include complex concepts of human val-
ues and consideration of the river as a part of the community, in terms of the 
ecosystem services the river provide.

Thus, some tasks of ecological optimization of the hydropower functioning 
are being addressed at the lowest level (for example, matching river flow and 
hydropower capacity), while others − at higher levels (for example, habitat 
conservation and species survival, human health, aesthetic values, etc.). In 
particular, the hydropower complex management, implemented through sched-
ules of the reservoir discharge and filling, can be directly linked to the “low 
level” goals of environmental optimization, using the equations of hydrodynam-
ics and evaporability. However, the goals of higher levels of HPPs management 
relate to the used water resources more “remotely” because they require addi-
tional models of water quality, runoff dynamics, habitat knowledge, population 
dynamics or community interaction.

The practical importance of such “approximation” for the purposes to devel-
op a policy of reservoirs and hydropower stations management, one of the most 
important elements of which is an environmental monitoring, is understanding 
that levels, at which the monitoring objectives, tasks and procedures are ad-
dressed, define the content and volume of required data, and the uncertain-
ty, cost and timing of decision-making accompanying this process. Knowledge 
gaps or limited resources for decision-making often provoke a situation when 
a high-level’s objective should be transformed to the low-level constraints, 
for example, a minimum flow or restrictions on reservoir elevation or power 
generation.

Methodical approaches to address the overall and specific objectives of this 
project envisage conducting the research covering, to varying degrees, each of 
four levels of environmental optimization.
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2. Project objectives
Overall Objective: Development of the unified system of innovative environ-

mental monitoring for the provision with data and information essential in 
the transboundary and sustainable long-term monitoring of observed trans-
formations in Black Sea Basin’s river ecosystems, caused by hydropower 
operation under climate change.
Specific Objectives:

• To elaborate a system of monitoring of the influence of hydropower engi-
neering on environment state and ecosystem services delivered by rivers of 
the Black Sea Basin

• To develop the policy instruments and enhance human capacities for inte-
grated water resource management in light of impacts caused from hydro-
power and climate change

• To manage and disseminate the knowledge towards strengthening the trans-
boundary cooperation on integrated monitoring of the impact of hydropow-
er and climate change on river ecosystems.

3. Project Groups of Activities
By its structure, the project includes three main Groups of Activities (GA): Proj-
ect management, Project implementation and Communication.

The project management, led by the lead partner, aims to coordinate main 
project tasks distribution and communication between the partners and with 
the Managing Authority of the BSB Programme. The project leader will keep a 
democratic way of project management through involving all partners in orga-
nization and leadership of one Steering Committee Meeting, thus allowing them 
to take part in project governance. The lead partner will also put an emphasis 
on the financial management and spending of project funds in accordance with 
the grant contract and Programme guidelines. The project management will 
regularly consult with the team to ensure that each partners’ task is carried out 
in time. The Steering Committee Meeting will be combined with meetings on 
administrative and financial issues, which should be established at the begin-
ning of the project. Also, monthly Skype coordination meetings with members 
of the Steering Committee, organizing by the project manager, will consider 
enhancing the efficiency of project implementation. In addition, the project 
manager will place all project result files, including the progress and financial 
reports, into the Dropbox applications; this will allow interacting with all team 
members and receiving a timely feedback. Each Steering Committee Meeting 
will be used also for dissemination of project results for interest groups and 
research institutions. In order to strengthen the understanding of all issues of a 
transboundary river environmental monitoring, the Steering Committee meet-
ings will be accompanied by field trips to the areas of concern.

Into an entire process of project management four specific subactivities are 
included: the definition of the project’s tasks and project’s team mobilization 
for their implementation; the periodical meetings of the Steering Committee; 
financial management and audit; and project performance measurement, re-
porting and monitoring.
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According to the project objectives, the principal task of its implementa-
tion activity is to create an up-to-date system of transboundary ecological 
monitoring. To address this task, research in this direction are focused on the 
elaboration of a well-organized measurement network and compatible moni-
toring system for accurate assessments of aquatic and riparian ecosystems in 
the transboundary river basins affected by hydropower development and cli-
mate change. Such assessments are essential for development of well-informed 
decisions and formulating policies at the local, national and regional levels. 
Moreover, the river basin management by two or more countries calls for com-
parable information. The implementation of this GA adds to the fulfillment 
of the Project’s specific objectives related to developing a system to monitor 
hydropower impacts on transboundary river basins, worsened by climate al-
terations. This GA will be led by IZASM in collaboration with all partners, who 
will be involved in the collection and providing relevant historical and actual 
data. A set of indicators will be elaborated via (a) synthesizing a large volume 
of information and existing data on environmental state and functionality of 
freshwater ecosystems of two investigated transboundary rivers (Dniester and 
Prut) and (b) analyzing a current situation in these river basins in comparison 
to the reference one. The obtained set of indicators will be tested on water 
and terrestrial ecosystems and used for policy formulation and validation at an 
international workshop at the end of the project. This GA aims also to transfer 
the knowledge on the development of a unified system of environmental mon-
itoring, produced during the project, to researchers and decision makers. The 
GA will contribute to implementing three project’s specific objectives that have 
been descibed above. Bringing together scientists and decision makers during 
workshops and at the International conference will allow to establish coopera-
tion relations among water experts and policy makers, to increase the aware-
ness of the public and local decision makers, and to set up the joint institutions 
and mechanisms of the transboundary environmental monitoring of hydropower 
and climate change impacts.

Based on the complexity of the project objectives, its implementation will 
require a number of separate studies and actions.

First of all, it is necessary to overview all available national and internation-
al legislation on monitoring of surface waters and transboundary use of aquatic 
resources. Further, in order to study a current situation in the transboundary 
Dniester and Prut River basins affected by hydropower operation and observed 
changes in regional climate, the monitoring of ecosystems state downstream 
their hydropower dams will be carried out. The development of a set of rel-
evant indicators for such monitoring will be accompanied by an international 
workshop on their validation and following testing on both rivers. The field 
studies should indentify aquatic and terrestrial ecosystem services losses due 
HPP and climate change impacts; the results of identification will base an eco-
nomic valuation of the losses. Also, the project implementation will provide 
knowledge, which is necessary for development of a strategy for bilateral water 
cooperation on joint monitoring of transboundary rivers affected by hydropow-
er and climate change – one of the project’ principal tasks.

Wide dissemination of project outputs will be provided through knowledge 
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transfer workshops for decision makers, water resource specialists and gradu-
ate students, the International conference on hydropower and climate change 
impacts on ecosystem functioning as well as at the youth summer school.

The purpose of GA “Communication” is to raise awareness about the social 
importance of the project and to disseminate its results. This activity also aims 
to underline the financial support from BSB Programme. In this GA, the Project 
consortium will ensure that its results will be appropriately disseminated to the 
wide public, while communicating the fact that project has been financially 
supported by the EU through the BSB Programme. All communication activities, 
including the publications, project start up, public events and promotional ma-
terials, will be prepared in accordance with the Communication and Visibility 
Manual of the BSB programme. Communication and information about the proj-
ect will be an integral part of the project development and implementation 
from the very beginning, being addressed at the first start-up meetings and also 
during other Steering Committee Meetings. The Lead Partner will be responsi-
ble for coordination of all project communication and visibility activities; all 
project partners will be equally involved in communicating the project results.

As other tools for solving communication tasks there will be used publica-
tions in mass-media, promotional materials, digital activities, different public 
events, etc.

4. The transboundary rivers under investigation
4.1 The Dniester River

The Dniester River (hereafter Dniester) belongs to the Black Sea basin and is 
the largest river of Western Ukraine and Moldova. Dniester is commonly shared 
by Ukraine and Moldova, while the share of Poland is very small (only its small 
left tributary). In the West, the Dniester Basin borders with the Prut basin, in 
the Northwest − with the Vistula basin, in the North − with the Dnepr basin, and 
in the East − with the basin of the Southern Bug, in the southeast and southwest 
− with basins of small rivers flowing into the Black Sea (Fig. 4.1).

The total length of the Dniester is about 1,350 km, from its source in the 
Ukrainian Carpathians at an altitude of 911 m, to its discharge into the Dniester 
estuary, separated from the Black Sea by a sandy spit. The length of the Dniester 
Basin is about 700 km; the average width is about 100 km, the maximum − 140 
km in its mountain part, the narrowest − 60 km, excluding the Dniester mouth. 
The basin area is more than 72.3 thousand km2, from which the Ukrainian part 
is 52.7 thousand km2 (72.1%), the Moldavian part − is 19.4 thousand km2 (26.8%) 
and the Polish part − 226 km2 (0.4%) (UNECE, 2011).

A characteristic feature of the Dniester’s hydrographic network is the ab-
sence of big tributaries with a large number of small ones (more than 14 thou-
sand tributaries up to 10 km in length). According to the water regime and phys-
ical-geographical peculiarities, the Dniester basin is divided into three parts: 
the mountain Carpathian that forms about two-thirds of the river annual flow; 
Podolsk part, in the river’s middle course, with steep canyon-like slopes and 
developed meanders, and the plain Black Sea part.
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The average annual flow of the Dniester is about 10 km3. About 60% of the 
flow occurs during the summer-autumn period, 25% − in the spring period due 
to snow melting; 15% − in the winter period when the flow is formed mainly due 
to the groundwater supply. Annually, there are up to 5 floods on the Dniester, at 
which the water level can rise by 3-4 meters, and sometimes even more. The 
greatest amplitude of water level fluctuations (up to 9-10 m) is observed at Za-
leshchiki post, above the Dniester reservoir. The minimum water discharges are 
typical for the winter low water and for September-October period.

The Dniester and its tributaries are a main source of water resources in the 
region, providing water for agriculture, industry and many localities, including 
the oblast centers and major cities of Moldova and Ukraine. At present, there is 
no reason to talk about serious water scarcity in the Dniester Basin as a whole, 
but the preservation of this situation for a long time depends to a large extent 
on future changes in the river’s water regime and the economic development 
in both countries.

The great bulk of the Dniester’s environmental problems has a transbound-
ary nature and can be successfully resolved only with the use of transboundary 
cooperation mechanisms.

Since the object of the present project investigations is territories of Mol-
dova and Ukraine below the Dniester hydroelectric complex, the further brief 
description concerns mainly the middle and lower parts of the Dniester basin. 
It is sufficient to say that within Moldova the Dniester basin occupies 56,34% of 
the country’s area. Also, there are no reasons for the assertion about irrevers-
ibility of changes in the entire natural complex of the basin. Nevertheless, its 

Fig. 4.1: Physical-geographical map of the Dniester basin
Source: EnvSec et al., 2015
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further stability in the conditions of changing climate is possible only under an 
environmentally sound regime of managing the water resources of the river and 
the basin as a whole, thus reducing the level of environmental contamination 
and anthropogenic impacts.

A significant part of the basin’s area under study is a flat and hilly coun-
try elevated above sea level by an average of 147 m. Against the flat surface 
background, the Central Moldavian Upland, which includes the Kodrinskaya and 
Chuluk Uplands, stands out sharply; here, narrow watersheds with elevations of 
300-360 m predominate. The relief is represented by the watersheds plateau, 
systems of river terraces and floodplains, slopes with a various steepness and 
exposure, a ramified ravine-beam network with landslide and gyrtop foci. On 
average, the depth of dissection is 100-150 m and the density − 1.5-2.8 km/
km2. Watershed areas occupy 28.8% of the territory, of which about 18.5% falls 
on river flood plains.

The relief of the Dniester basin has a leading influence on the nature and 
intensity of the development of exogenous processes, including the conditions 
of formation and water content of ground and underground water of shallow 
bedding. The relief’s effect is manifested in conditions of surface runoff distri-
bution, infiltration of atmospheric precipitation and drainability of the territo-
ry. The geological structure, geomorphological and hydrogeological conditions 
as well as climate favor the development of exogenous phenomena such as 
landslides, ravines, mudflows and karst.

For example, landslides are inherent in the whole Dniester river basin, espe-
cially in areas with an intensely dissected relief. Part of the landslides is active 
or is in an activation stage. The activation occurs in connection with the change 
in hydrostatic and hydrodynamic pressures after heavy snowmelt, heavy rain-
falls or under anthropogenic factors influence. In the landslide zone there are 
numerous settlements, recreation areas, gas pipelines of national importance, 
as well as other important economic objects.

Significant influence on the precipitation redistribution and, consequently, 
on runoff formation is caused by ravines that transfer a substantial part of sur-
face runoff into surface watercourses and reduce its absorption into the soil. 
There was also observed an increase in erosion due to an irrational irrigation.

Another process, which arises from the action of underground and surface 
waters, is karst. Karst processes play an important role in the catchment hy-
drology. So, for some streams that are discharged in karstic funnels the full 
drainage absorption is characteristic. An important condition for the occur-
rence of karst is the presence of readily soluble rocks (limestone, gypsum). 
Such structures are typical for the middle part of the Dniester basin where 
the rocks are located close to the surface or are exposed on the slopes of river 
valleys. The most vulnerable to karst processes are the slopes of river valleys 
of Reut (in its middle and lower reaches) and left tributaries of Dniester from 
Kamenka to Saharna.

A more detailed description of physico-geographical conditions of the Dnies-
ter Basin in its middle and lower parts is made by Corobov et al. (2014). There-
fore here it is sufficient to confine ourselves to a brief description of (1) the 
most ecologically valuable wetland systems, which extend along the Dniester 
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Estuary and play a vital role in maintaining the water balance and supporting 
the basin’s biological diversity, and (2) the hydropower plants that operate in 
the basin.

The Low Dniester wetlands are stretched from the northwest to the south-
east as a strip about 60 km long and up to 6 km wide. In total, there are about 
a hundred wetland lakes, but only 10-15 from them are big. The largest lakes 
are Putrino, Tudorovo and Beloye, which areas are 2.2, 2.8 and 1.3 km2, respec-
tively; the greatest depth (2.8 m) has lake Crivoe. As a result of incoming sed-
iments accumulation, the size and depth of all lakes are gradually decreasing. 
Most lakes are connected with the Dniester’s main riverbed by small channels 
(eriks), which cut the high-water dams and then pass through thickets of reeds. 
Through the eriks the main flow of water enters the lakes.

Variability in fluctuations of the wetlands’ water level causes the fact that 
high water velocities and discharges are fixed namely here. In a low-water pe-
riod the water inflow is approaching zero, and only at comparatively high water 
discharges it reaches 10%. Another way of water flow into the wetland lakes 
(and the wetlands as a whole) is water overflow through high-water dams in a 
case of significant high waters and floods, which is observed only if the Dniester 
streamflow in the upper part of the estuary equals 800-850 m3/s.

Thus, the entire system of the Low Dniester wetlands depends to a large 
extent on water availability of the river as a whole, determined both by the 
climatic conditions and the operation regime of the Dniester hydropower com-
plexes.

The Dniester hydropower complex

The Dniester hydropower complex is located near the Moldavian-Ukrainian bor-
der and includes HPP-1, with the Dniester reservoir that is more than 55 meters 
deep at the dam, and HPP-2, located 20 km downstream and feeding water 
from the buffer reservoir (Fig. 4.2).

Construction of HPP-1 began in 1973, and the last sixth unit was put under 
industrial load in December 1983. Construction of HPP-2 was started in 1982, in 
August 1999 the first aggregate was put into operation and in December 2002 
− the last, third unit. Originally planned and started in 1983, the construction 
of a pumped storage power plant (HPSP), because of the absence of funds and 
political instability, was temporally abandoned and then re-launched much lat-
er, already in independent Ukraine.

As a result of the construction of the Dniester hydropower complex, a signif-
icant part of the river’s middle course was transformed into water reservoirs, 
which caused a number of unavoidable and not completely planned environ-
mental and other problems directly affecting the water security in the Dniester 
Basin as a whole.

In accordance with the original project, the main purpose of the Dniester 
Reservoir was to regulate the Dniester runoff for water supply, irrigation and 
navigation needs, as well as for generating electricity and fighting floods. To 
ensure these functions, it was provided that in normal conditions the reservoir 
flood capacity should be free and ready to receive additional runoff. Howev-
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er, in the early 1990s, the buffer dam of the HPSP, originally conceived as a 
mechanism for smoothing and regulating a water flow into the Dniester lower 
tail to avoid high daily water-level amplitudes, was rebuilt in HPP-2, with the 
installation of three hydroelectric generators and a corresponding change in its 
operating mode, now already targeted to solve exclusively energy tasks.

As a result, the deepest and mostly negative changes in the Middle and Low 
Dniester basin’s ecosystems took place, and the function of power generation 
became de facto to dominate all the others. This called into question the con-
sideration of the interests of all stakeholders and firstly of the underlying eco-
systems. Undoubtedly also, the successful resolution of this problem calls for a 
broad cross-border cooperation between Moldova and Ukraine.

The Dubossary hydropower station
The Dubossary hydroelectric power station is the firstborn of the great elec-

trification of Moldova. The station was built from 1950 to 1955 for reliable and 
uninterrupted power supply, ensuring the development of the Republic’s econ-
omy and social sphere, as well as for regulating the Dniester flow during floods. 
The installed capacity of the Dubossary HPP is about 48 thousand kW.

The dam of the Dubossary reservoir is located 351 km from the Dniester 
mouth. The reservoir itself, located on the territory of Moldova between Ka-
menka and Dubossary, has a length of 128 km, an area of 67.5 km2 and a volume 
of 0.485 km3. The reservoir’s regulating capacity is 124 million m3.

However, the construction and commissioning of the Dubossary HPP has led 
not only to the creation of a large reservoir, but also to division of the riverbed 
into two parts − the upper and lower tails, which divided the spawning migra-
tions of many fish species from the Dniester lower reaches to the middle and 
upper ones. Moreover, the Dubossary reservoir, which was very productive in the 

Fig. 4.2 The Dniester hydropower complex
Source: Хильчевский и Гребня, 2014
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initial years after its construction, then, following the laws of reservoirs natural 
evolution, began rapidly to silt, shallow and lose its initial effectiveness.

4.2 The Prut River

The Prut River is one of the main left-bank tributaries of the Danube River and 
one of the largest rivers in Western Ukraine, Moldova and Romania (Fig. 4.4). Its 
transboundary basin is shared by these three countries in the following propor-
tion: Moldova − 28.7%, Ukraine − 31.8%, and Romania − 39.5% (UNECE, 2011). 
Prut originates on the south-western slope of the Hoverla Mountain, at about 
15 km south-south-east of Vorokhta village in the Chornogora mountain massif 
of the Ukrainian Carpathians. Prut flows into the Danube River at about 164 
km from its mouth, 0.5 km south-eastwards of Giurgiulesti village. The river’s 
length is 967 km, the hydrographic ba-
sin area − 27,540 km2. The length of 
the Prut’s border part between Roma-
nia and Moldova is 711 km.

The Prut basin’s shape is a relative-
ly narrow band, with a length of 340 
km and average width of 51 km (up to 
70 km). The basin’s geological struc-
ture comprises a large variety of rocks 
with different physical and chemical 
properties, which play the main role 
in formation of the basin’s current 
structure, topographic characteristics, 
hydrographic network, and ground wa-
ters. The Moldovan Plateau, where the 
Prut River basin is situated, has the ab-
solute maximum altitude 429.5 m (the 
Codri Hills), and the minimum (2.4 m) 
in the Prut mouth.

Fig. 4.3 The main facility of Dubossary hydroelectric power station
Source: http://ges-dubossary.ru/

Fig. 4.4 The Prut River basin
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Based on altitudes, the basin can be divided into three topographic classes:
• High elevation terrain: 250–300 m, with up to 400–420 m in the Codri Hills 

and up to 300 m in the North Moldavian Highland and Tigheci Hills;
• Medium elevation terrain: 200–250 m (Middle Prut, Sarata and Lower Prut 

Plains);
• Low elevation terrain: 60 m or less (floodplains).

The most common exogenous geodynamic processes in the basin are land-
slides, karsts, mudflows, ravines and riverbed erosion. The most intensive land-
slide processes are developing on the valley slopes of Prut’s tributaries in the 
Codri and Tigheci hills and in the Middle Prut Plains. Due to its geological struc-
ture, geomorphologic features and climate conditions the basin has a broad 
spectrum of abiotic characteristics that significantly determine hydrology and 
hydrochemistry of its surface and ground water.

About 35% of the Prut valley is covered with broad-leaved and coniferous 
forests. The foothills are covered with oak and hornbeam forests, where the 
winter oak, typical for Western Europe, grows next to the summer oak and the 
Western-European beech. Lower mountain slopes (300-600 m) are covered with 
wide-leaved forests of the summer oak, hornbeam, beech, maple and lime 
trees with additions of the fir-tree and silver fir. At the higher latitudes (600 m) 
the beech becomes dominating; above 1,250 m the role of coniferous trees in-
creases. Fir-tree forests become dominating on the level of 1,600 m. Subalpine 
meadows and bushes of the European green alder and pine-tree are spread over 
mountain tops.

Largely, along with climate, the presence of the Carpathian forests and their 
conditions determine the runoff in the Prut watershed.

Fig. 4.5 Costeşti-Stânca Hydropower Plant
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The Prut Basin is characterized by a moderately continental climate, with 
short warm snowless winters and long hot summers. Summer precipitations fall 
mostly as short heavy rains, sometimes causing the significant flash floods. An 
average annual precipitation sum in the Moldavian part of the basin is 524-636 
mm, with its minimum values observed in cold period of a year and maximum 
values − in June-July. The weather variability from year to year is significant, 
causing great variability of the Prut basin hydrological regime.

On the whole, the Prut basin belongs to a zone of insufficient humidity. 
Precipitation decrease from North to South and their spatial distribution is sig-
nificant, depending on the terrain. Because the wind prevailing direction is 
north-west and west, the highlands receive higher precipitation compared to 
downwind slopes. In some years, the annual precipitation sums can be over 900 
mm in the northern and central parts of the basin, but less than 270–300 mm − 
in its southern part.

An important feature of Prut is its mountainous hydrological origin, which 
accounts for the river’s sufficiently large water content and frequent floods 
presenting real hazards for both Moldova and Romania economy and human 
security.

The Prut streamflow is evaluated based on the observation data of Moldova’s 
State Hydrometeorological Service network, whose three hydrological stations 
are located along the river: at the border with Ukraine (Sirauti), in Ungheni and 
at the HPH’s dam (Costesti-Stinca). Ungheni hydrological station provides the 
most comprehensive data series covering 55 years, while the most natural Prut 
river flow is monitored in Sirauti because its upstream part is not modified by 
any reservoirs. Two other hydrological stations represent the Prut flow modified 
by the operation of Costesti-Stinca HPH.

The average annual discharge of Prut amounts to 2.7 km3, but varies from 
1.2 km3 in years with insufficient precipitation up to 5 km3 − in years with the 
highest runoff. The average annual streamflow changes from 78 to 87 m3/s, 
fluctuating from 40 to 162 m3/s. The highest monthly streamflow is in April, 
May, June and July (up to 124-127 m3/s in June); the minimal streamflow (less 
60 m3/s) is registered during winter months.

On the Prut River, Moldova and Romania jointly operate Costeşti-Stânca Hy-
dropower Plant (Fig. 4.5). The basic Soviet-Romanian agreement on this HPP 
construction was ratified in 1972; it was built in 1974–1978 and inaugurated on 5 
November 1978. The HPP is located near Costesti Town, 576 km downstream the 
Prut River source from the Stânca-Costeşti Lake, which also serves as a reservoir 
for this power station. The main goal of its construction was to protect villages 
downstream the dam from annual floods and for electricity generation, as well 
as for water accumulation for agricultural irrigation and processing industry.

The construction of the Costeşti-Stânca reservoir has altered the hydro-
logical regime of Prut and its water use. According to the intergovernmental 
arrangement between Romania and Moldova, the minimum (ecological) flow 
downstream the reservoir should be at least 25 m3/s. However, sometimes, 
especially in dry years, the Prut flow is below the ecological minimum, thus 
affecting the hydrological regime of the floodplain lakes and “Lower Prut” sci-
entific reserve.
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Prut − a place of pilgrimage (the Carpathians)
https://ru.tsn.ua/okynus-v-ukrainy/reka-prut
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5. Short description of the partners

Lead Partner:

Institute of Zoology,
Ministry of Education, 
Culture and Reseach

(IZ)

The main building of IZ

Institute of Zoology, Ministry of Education, Culture and Research (IZ), is a 
public, state-funded research institution, with long research traditions. The 
institute was accredited with the category A and is recognized at national and 
international levels. The accreditation profile is on systematic, evolution and 
sustainable use of animal diversity and monitoring of freshwater and terrestrial 
ecosystems. The research of IZ are focused on the dynamics and evolution of 
animal communities, as well as the elaboration of ways for their sustainable use 
and protection. The Institute is involved in systematic monitoring of freshwater 
ecosystems in accordance to the Water Law of RM and the accompanied second-
ary legislation; it also acts as an advisory body to the governmental authorities 
and private sector in such fields as the assessment of natural surface waters 
quality, ecological potential of heavily modified and artificial water bodies, 
opportunities for development of pisciculture in different types of systems, etc.

The researchers of IZ are permanently involved as experts in the works of 
different national and international 
Commissions and Councils. Regarding 
the aquatic ecosystems, IZ undertakes 
complex seasonal investigations on riv-
ers, reservoirs and natural lakes. The 
main research on freshwater ecosys-
tems encompass water quality, diver-
sity of the main groups of hydrobionts, 
including fish, and their functional 
characteristics (density, biomass and 
production), primary production and 
destruction processes in freshwater 
ecosystems. The research methods are 
based both on hydrochemical, hydro-
biological, ecotoxicological and ichthyological approaches, and novel laborato-
ry and field techniques.

Participation in different projects allowed endowing the Institute with mod-
ern equipment and accessories for physico-chemical analysis of water, silts and 
biological materials. Among such tools there are atomic absorption and atomic 
emission spectrometry, liquid and gas chromatography.
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Among the implemented environmental projects, the most relevant for Hy-
droEcoNex project are the following:

1) RO-UA-MD MIS ETC 1676 grant “Cross-border interdisciplinary coopera-
tion for the prevention of natural disasters and mitigation of environmental 
pollution in Lower Danube Euroregion” (2013-2015), which contributed to en-
forcing a cross-border cooperation by creation of the interdisciplinary network 
INPOLDE aiming to elaborate long-term solutions for the pollution mitigation, 
sustainable development and emergency preparedness in the Lower Danube 
Euroregion;

2) Resources pilot centre for cross-border preservation of the aquatic bio-
diversity of Prut River MIS ETC 1150 (UE JOP RO-UA-MD) 2013-2015, which has 
foreseen the joint development of scientific, human and logistic resources for 
the monitoring, restoration and improvement of the Prut river water resources 
under the impact of changing climate and negative impact of anthropogenic 
activities. The obtained data were used for elaboration of the Risk assessment 
report for the integrity of the ecosystem and the Emergency plan for restoring 
the natural ecosystems of Prut River.

3) “Quality monitoring and quality 
assurance of freshwater and seawa-
ter aquaculture fish”, supported by 
the program INCO COPERNICUS – EC, 
(1999-2002) − a researchers multi-dis-
ciplinary team from Greece, UK, Hun-
gary and Moldova for the assessment 
of water and fish products quality.

In the HydroEcoNex project the In-
stitute will undertake the overall co-
ordination of project management and 
also provide a modern and powerful 
research environment to fulfill the re-
search and disseminate knowledge and 
expertise on the evaluation of hydro-
power and climate change impacts on 
rivers hydrobiology, hydrochemistry, 

hydrology and functioning of transboundary freshwater ecosystems, then pro-
viding these data for evaluation of ecosystem services. IZ will also be respon-
sible for the creation of a digital platform for a broad dissemination of project 
results, producing and disseminating of recommendations and a methodological 
guide on the set of indicators for evaluation of freshwater ecosystem function-
ing in the context of hydropower and climate change impact on transboundary 
rivers.

Contact person: Corresp. Member of Academy, prof. Elena Zubcov 
Email:  laboratory.hydrobiology.2017@gmail.com 
Mobile:  +373 79638311 
Address:  1, Academiei str., 2018 Chisinau, Moldova
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Project partner 2:

International Association 
of River Keepers  

«Eco-Tiras», Chisinau

Teatrala Street:  
Eco-Tiras’s location

Eco-Tiras is the transboundary association of Moldavian and Ukrainian environ-
mental NGOs, located and working in the Dniester River basin. It was estab-
lished under Moldova’s Law in 1999 and at present associates above 50 NGOs 
from both countries, including those functioning in Transdniestria. The main 
task of the association is to implement the Integrated River Basin Management 
(IRBM), following its scientific and nature conservation priorities and combining 
its accumulated experience with the wide international knowledge and good 
practices.
On the other hand, Eco-Tiras cooper-
ates actively with the relevant min-
istries and state water agencies of 
Moldova and Ukraine, trying to main-
stream their policies and actions into 
the joint sustainable water manage-
ment of the transboundary rivers. The 
association initiates and lobbies the 
new international river basin agree-
ments, both periodically gathering all 
stakeholders at the international sci-
entific conferences and meetings, and participating actively in the internation-
al transboundary water management and negotiations.

The main spheres of Eco-Tiras activities are: 1) Promotion of sustainable 
development in the Dniester basin region, shared by Moldova and Ukraine; 2) 
Promotion of broad public participation in the development of policies and 
decisions concerning the most important issues concerning the ecological sit-

uation in the Dniester River basin; 3) 
Coordination of activity and support of 
NGOs’ transboundary cooperation with 
the States, scientific community and 
population in general.

The objective of Eco-Tiras is to in-
volve all stakeholders in the solution 
of Dniester River basin challenges, by 
taking into consideration primary their 
interests, as well as ecosystems safe-
ty through implementation of IRBM in 
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a transboundary context. During its 
18-year activity Eco-Tiras organized 
14 international conferences, Dnies-
ter youth summer schools (each with 
70-80 youngsters equally representing 
the river’s two banks, 2007-2018), 22 
research and educational river kay-
aks expeditions for secondary school 
teachers, university students and lec-
turers from Moldova and Transdnies-
ter; the numerous public actions and 
projects were dedicated to the waste 
management, legislation develop-
ment, environmental education, confi-
dence building between two countries.

The UNECE Aarhus and Water con-
ventions are of a special interest for 
Eco-Tiras, which takes an active part 
in their permanent implementation 
and compliance. In its activity, the 

association cooperates widely with such international organizations as OSCE, 
UNECE, UNDP and other. It also is a member of the European Environmental 
Bureau, Freshwater Action Network, European ECO-Forum, WECF, INBO, IUCN 
Law and IUCN/ESUSG Commissions.

As a result of Eco-Tiras activity, more than 50 books, dedicated to the Dni-
ester basin and other environmental issues, have been published and placed 
on the association website. Eco-Tiras comments to the environment legislation 
drafts that were come to the Moldova Parliament (above 60 in 2006-2016) sig-
nificantly perfected and strengthened the content of these documents.

Contact person:  Ilya Trombitsky 
Email:  ilyatrom@mail.ru 
Mobile:  +373 69121726 
URL:  http://eco-tiras.org 
Address:  Moldova, 2012 Chisinau, Teatrala 11a



25

ENI CBC Black Sea Basin Programme 2014-2020

Project Partner 3:

«Dunarea de Jos» Univer-
sity of Galati, Romania 

(UDJG)

The main building  
of the UDJG

The University prepares specialists in economic, natural and environmental sci-
ences and social fields, contributing to enriching the local and national heritage 
by scientific research. UDJG is the largest higher education institution in South 
East Romania (about 12,000 students and 14 faculties). Its thematic compe-
tences are very broad − General Environment Protection, Agriculture and Fish-
ing, Forestry, Food aid/food security, Water Supply and Sanitation, etc.

Research is an important component of the teaching staff activity and the 
quality of the didactics work is in a close relationship with them. A peculiar 
confirmation of the University’s high scientific authority and scientific activity 
is its participation in the numerous national and international projects. Among 
the implemented environmental projects, the most relevant for HydroEcoNex 
project are the following:

4) RO-UA-MD MIS ETC 1676 grant 
“Cross-border interdisciplinary coop-
eration for the prevention of natural 
disasters and mitigation of environ-
mental pollution in Lower Danube 
Euroregion” (2013-2015), which con-
tributed to enforcing of cross-border 
cooperation by creation of the inter-
disciplinary network INPOLDE aiming 
to elaborate long-term solutions for 
pollution mitigation, sustainable development and emergency preparedness in 
the Lower Danube Euroregion;

5) “High precision and sensibility techniques applied in biomonitoring net-
works of environmental pollution with polluting factors in the South, South-
East and Central Regions of Romania” (2008-2011), which had in view the re-
gional monitoring of the air, soil and surface waters pollution;

6) “Assessment of survival and distribution in the Black Sea of juveniles 
of sturgeon of the critically endangered species released in the Lower Dan-
ube”(2013-2015), funded by the European Fisheries Fund, aiming to support the 
Danube with sturgeon brood in order to ensure the conservation of the sturgeon 
populations and to maintain their genetic diversity;

7) SEE/EEA grant “Restoration of the complex of aquatic and terrestrial 
ecosystems from the Fundu Mare isle” (2015-2016) on collection of field data 
on hydro-geomorphological parameters, state of bird and fish fauna, terrestrial 
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and aquatic vegetation, projection of 
models of hydrological rehabilitation, 
assessment of the impact of rehabil-
itation measures on the alluvial and 
biological processes;

8) “The role of population/species 
in generating resources and services 
as basis for biodiversity conservation 
strategies and policies” (2005-2008), which intended to implement a new re-
search methodology to explicitly evaluate the conservation strategies of the 
biodiversity at different space/time levels in close connection to the main so-
cio-economic and natural command factors that influence the resilience of eco-
systems, their functioning, health and capacity to provide ecosystem services.

In the HydroEcoNex project UDJG 
will study the national legislation on 
transboundary water management, 
will overview historical and collect 
new data on the Prut River and an 
impact of hydropower on freshwa-
ter ecosystems, particularly on water 
quality and fish migration and produc-
tivity. There will be also organized the 

knowledge sharing workshops on common environmental monitoring for re-
searchers and decision makers. The received results will be also discussed and 
disseminated during Steering Committee Meetings and public events, organized 
in Romania and other partner countries.

Contact person:  Antoaneta Ene 
Email:  Antoaneta.Ene@ugal.ro 
Mobile:  +40745164178 
Address:  47 Domneasca Street, 800008 Galati, Romania
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Project Partner 4:

Ukrainian Scientific  
Centre of the Ecology  

of Sea (UkrSCES)

UkrSCES’s main building 

The Ukrainian Scientific Center of Ecology of the Sea was founded in 1992 on 
the basis of the Odessa Branch of the State Oceanographic Institute. It is the 
main institution of the Ministry of Environmental Protection of Ukraine in the 
field of marine ecological researches. UkrSCES is also a single institution per-
forming a whole complex of tasks on ecological monitoring within the Black and 
Azov Seas. In accordance with the Strategic Action Plan for Rehabilitation and 
Protection of the Black Sea, in 1993 the UkrSCES was accredited as a Regional 
Activity Centre for Pollution Monitoring and Assessment.

The main task of UkrSCES is scientific and practical fulfillment of the Ukraine 
policies related to protection, rational use and natural resources rehabilitation 
of the Black and Azov Sea basins, and the implementation of Ukraine’s inter-
national obligations related to marine issues. The basic directions of UkrSCES 
work are as follows:
• conducting monitoring of the state 

of the water areas environment in 
Ukraine, the Global Sea and coastal 
territories;

• elaborating programs for environ-
mental monitoring and protection, 
sustainable use of nature resources 
and providing environmental safety 
to terrestrial and aquatic areas;

• development and support online 
databases, interactive mapping 
systems and websites;

• carrying out the works linked with 
preparation and distribution of 
ecological certificates, including at 
the international level;

• working out, improving and apply-
ing the novel methods of analysis 
and evaluation of the state of environment, anthropogenic loads and metro-
logical provision of analytical measurements;

• conducting the arbitrage (expert) analyses, participating in checking adher-
ence to nature conservation legislation required by the Ministry’s divisions, 
enterprises and others, etc.
The monitoring tasks, carried out by UkrSCES, are part of the Program for 
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the State Marine Environmental Monitoring of the Black and Azov seas (MEM), 
which was created as a section of the State Program for Monitoring of the 
Environment of Ukraine and is oriented on solving the main environmental is-
sues of the Azov-Black sea basin within the marine economic zone of Ukraine. 
On average, there are monitored around 340 parameters, which are linked to 
general meteorological information, hydrology, hydrobiological (zoo- and phy-
toplankton, photosynthetic pigments, macrozoobenthos, meiobenthos, macro-
phytobenthos, microphytobenthos and the other) and hydrochemistry, geology, 
pollution of bottom sediments and water. Other monitoring parameters include 
different groups of chemical and radioactive pollutants in water and bottom 
sediments, and contaminants in biota.

The UkrSCES structure consists of departments, certified laboratories, sec-
tors and an operational unit − the base expeditionary fleet, which includes a 
research sea fleet and infrastructure (a berth and warehouse complex, and 
other services).

The role of UkrSCES in the HydroEcoNex project consist of a review of the 
Ukrainian marine legislation and relevant data on marine and coastal ecosystem 
changes under the impact of hydropower, and elaboration of the set of mon-
itoring indicators of these changes. UkrSCES will collect necessary hydrologi-
cal, hydrobiological, hydrochemical and climatic data, organize the knowledge 
sharing workshops and contribute to the development of a strategy for bilateral 
cooperation on a transboundary rivers joint monitoring, especially of their es-
tuaries, affected by hydropower. Result of these activities will be presented at 
the final International conference to be held in Moldova and will be disseminat-
ed to relevant communities and decision makers.

Contact person:  Svetlana Kovalishina 
Email:  svetakovalish@gmail.com 
Mobile:  +380 974708795 
Address:  Ukraine, 65009 Odessa, Frantsuzsky Blvd. 89
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Project Partner 5:

Hydrometeorological 
Center for Black and 
Azov Seas (HMCBAS), 

Odessa, Ukraine

HMCBAS’s main duilding

Hydrometeorological Center for Black and Azov Seas (HMCBAS) was founded in 
1865 on the base of Novorosiisk University of Odessa. The main directions of 
its activity are the provision of population and all type ownership organizations 
with hydrometeorological information and environmental monitoring data, the 
warning and notification on dangerous natural phenomena and hydrometeo-
rological forecasts. Currently, HMCBAS offers information and forecasting ser-
vices: synoptic forecasts and hydrological forecasts of the state of rivers in the 
South of Ukraine, the operational forecasts on the state of the sea water area 
in the Ukrainian part of the Azov and Black Sea basins.

The nowadays network of sea meteorological observations is part of a ter-
restrial subsystem for obtaining the hydrometeorological data in coastal zone, 
including stations and posts located in the river estuaries of Ukraine. At some of 
them the observations on atmosphere and sea water parameters have been car-
ried for more than 200 years. The unique sets of such multiyear data, obtained 
during coastal hydrometeorological observations, are of great scientific value 
for the study and prediction of global and regional climate change. HMCBAS also 
has the ability to analyze the entire hydrometeorological information of the 
Dniester River basin over the last 50-100 years. It has production units on the 
whole territory of Southern Ukraine, performing a permanent monitoring of sea 
environment (hydrology, hydrochemistry), air (temperature, humidity, precipi-
tations, wind speed, visibility, pollution, and actinometry) and river hydrology 
(streamflow, water level, ice, temperature, hydrochemistry), etc.

The organization structure of HMC-
BAS includes: Department of hydro-
meteorological service and mainte-
nance; Department of meteorological 
forecasts; Department of sea and river 
hydrological forecasts; Department of 
agricultural meteorology; Department 
of meteorology; Certified hydrochemi-
cal laboratory for analysis of sea water 
and soil; Laboratory of air pollution 
observations, and Observing network 
of marine and river hydrometeorological stations. HMCBAS is also an executant 
of the oceanographic part of the National Antarctic Center programme at the 
Ukrainian Antarctic Station “Academic Vernadsky” where its main role is inves-
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tigation and analysis of peculiarities of sea water regime and variability of its 
parameters as well as observation and study of hydrometeorological conditions 
here.

Since 2006, HMCBAS has been publishing the 
Bulletin of Hydrometeorological Center of Black 
and Azov Seas. Its employees are the authors of sci-
entific publications for climate change in the north-
ern Black Sea region and its influence on possible 
changes in the social conditions of the region. One 
of the last and important works is the monograph 
“North-western part of the Black Sea: the structure 
and climatic variability of oceanological fields” 
(Matygin et al., 2016).The HMCBAS’s employees 
were involved as experts in the field of hydrology, 
oceanology and climatology in different Ukrainian 
and international projects.

In the HydroEcoNex project, HMCBAS in cooper-
ation with UkrSCES, will contribute to the analysis 
of historical data and collection of recent relevant 
data on ecosystem changes under the impact of hy-
dropower and climate changes. Within the framework of the project, the HMC-
BAS will model also the changes in basic climatic parameters of the atmosphere 
(temperature and precipitation) throughout the Dniester River basin for the 
period up to 2050. The results will be used as a basis for modeling the changes 
of certain hydrobiological parameters of the Dniester ecosystems, that will be 
taken into account for developing recommendations for an optimal use of the 
Dniester River’s resources by all countries of the region. HMCBAS will organize 
and actively participate in seminars for the exchange of information and re-
search results with interested organizations. Based on these activities, HMCBAS 
will contribute to the development of a strategy for bilateral water cooperation 
on joint ecological monitoring of transboundary rivers affected by hydropower 
and climate change. The results of HMCBAS activity will be presented at the 
Project’s final International conference and disseminated to riparian Dniester 
communities both close to the hydropower plants and those located in the Low 
Dniester and its estuary.

Contact person: Alexander Matygin 
Email:  acm32alex@gmail.com 
Mobile  +380 503953295 
Address:  Ukraine, 65009 Odessa, Frantsuzsky Blvd. 89
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