
  

 

Executive Summary  

The Dubravienka river and wetland in Mogilev, Belarus is under pressure from invasive species, 
eutrophication and urban development. This study explores two different scenarios for the future of 
the Dubravienka valley and wetland. One scenario involves nature based solutions to restore the 
wetland into a healthy state, the other scenario is the conventional government approach that leads 
to a drastic decline in biodiversity. The report concludes that the strategy which involves nature based 
solutions is  more beneficial for residents as well as wildlife. Furthermore, it outlines concrete actions 
to take to restore the wetland. The report thereby  offers valuable insights into a pressing 
sustainability matter and  has the potential to increase the well-being of Mogilev residents and enrich 
biodiversity in the area.  
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Introduction 

Background context 

Mogilev is a 750 year old city in the east of Belarus,  and has been 

established as a main regional centre in Belarus. Dnieper is the 

main river flowing through Mogilev and there are three small rivers 

(Figure 1). Out of the three, Dubravienka is the largest. The source 

of water for the Dubravienka is the natural springs in the area. On 

one side of the river, there are settlements and on other side are 

garages. In the 1970s and 1980s, the wealthier population of the 

city started using cars and it was not safe to park them on the 

street at night. This led to the construction of many garage areas 

where people could park their cars safely and could also store the 

spare parts etc. However, not many of the garages are in operation 

now and a few of them are currently been in use for car 

maintenance services. The discharge from the garages, storm 

water drains, surface runoffs and  sewage discharge in some cases 

lead to pollution of the river.  

The wetlands in Dubravienka area have developed naturally due to 
the nutrients carried by the waste water being discharged into the 
river. However, the ‘wetlands’ in the Dubravienka are not officially recognised by the city authorities, the 
planning authorities and the environment agency. Wetlands are among the most productive ecosystems in 
the world (Ramsar 2014, web). The Convention on Wetlands of International Importance (Ramsar 
Convention) defines wetlands as “areas of marsh, fen, peatland or water, whether natural or artificial, 
permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including areas of 
marine water the depth of which at low tide does not exceed six metres” (article 1.1). Wetlands provide 
important ecosystem services that benefit the society by either contributing indirectly or directly to the well-
being of society (Figure 2). The ecosystem services that are provided by wetlands cover a very broad range 
which emphasizes their importance. Fish and plant species in wetlands can provide food, plant species can 

be used for fiber and medicinal 
purposes. Freshwater from springs 
are a direct source of drinking 
water, and indirectly wetlands 
restore groundwater. Besides 
these provisioning services, 
wetlands can regulate carbon and 
climate, act as habitat for 
pollinators, moderate floods and 
soil erosion and purify water due 
to the vegetation acting as a filter. 
A healthy wetland provides 
important habitat and food for 
endangered and migratory species 
and promotes genetic diversity of a 
broad range of species. Besides 
that, wetlands have a high 
recreational value for tourists and 
local residents, because people can 

Figure 1 Location of Dubravienka river in the city 
of Mogilev, the red circle is showing he location 
of the wetland 

Figure 2 Classification of Ecosystem Services (TEEB 2012) 
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experience nature and enjoy the spirituality and aesthetics of the beauty of plants, animals and the water 
that surrounds them (Russi et al. 2013). Therefore, intact wetlands contribute to biodiversity and enhance 
the resilience of rural and urban areas. Thus, wetlands are crucial to face the global challenges of the 21st 
century like climate change, sustainability and urbanization. 

 
However, anthropogenic influences, such as drainage, lowering of the water level, excessive nutrient 
discharge and pollution drastically changed wetlands worldwide. A steadily growing population, increasing 
urbanization and intensification of land use pose a threat to the vulnerable ecosystems. 

 
Urban wetlands in Belarus are endangered by multiple, interrelated reasons: Increasing urbanization in the 
eastern European country leads to a demand for new residential housing in cities.  However, regulations 
prohibit to turn agricultural lands outside of the city into settlements, so that the green spaces within cities 
are under pressure by residents and the private sector. Investors from the private area see wetlands as a 
space for urban development. In Mogilev, the pressure from different sides is threatening the wetlands of 
the Dubravienka river. The river flows from the outskirts of the city through the downtown area before it 
meets the Dnieper river. 

 
System Analyzes 

The Dubravienka river and wetland are part of a complex system including multiple level of analysis (Figure 3 

& 4). As a long term development, pollution, climate change and urbanization are drivers that put pressure 

on the Dubravienka river and wetland. The infrastructure, laws and culture that form a barrier for 

sustainable development of the Dubravienka river and wetland are for example a lack of sewage system, a 

centralized planning system that prohibits local people to participate in decision-making processes and a 

general lack of awareness among local residents and city officials for the value of the wetlands. The 

improved sewage and storm water collection and treatment by the city authorities supplemented by the 

green initiatives in the catchment area of the river could decrease the nutrient inflow to the river and 

therefore cause a significant regime change. Education campaigns and regular clean-ups are a measure that 

would create awareness among the residents.   

Figure 4 Stakeholders involved Figure 3 Multiple level analysis 
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Next to being an important habitat for a broad range of species, the Dubravienka river and wetlands are 
used as by different stakeholder groups. Residents who live by the wetland have heterogeneous opinions: 
While some individuals are neutral about developments in the wetlands and are more interested in the 
improvements of their streets, other individuals show a high interest in preserving the ecosystem. Garage 
owners do not seem to know or care about the ecological importance and state of the area. Research 
indicates that some up- and downstream residents, as well as residents from other parts of Mogilev use the 
wetlands for recreational purposes. However, the ecological importance of the Dubravienka river is scarcely 
known and all residents are united by the fact that they have no influence on decision-making processes. 
Decisions are made by the national government, who designs master plans for the city planners and micro-
plans for certain areas. However, there is no such micro-plan for the Dubravienka valley. This is emblematic 
for the government’s position on the area: There are currently no plans regarding the Dubravienka valley. A 
group of stakeholders made out of visitors and environmentalists both have a high interests in the wetlands. 
One visitor expressed that he would like to restore the wetland back to a recreational area, like it used to be 
several years ago. Environmentalists want to preserve the biodiversity in the area. On the other hand, the 
private sector is interested in investing into the wetlands to build houses or infrastructure. In contrast to the 
visitors and environmentalists, stakeholders from the private sector do have some negotiating power. 
 

Current Practices of City Master Planning and Environment Management 

The City Master Plan was 
designed in the year 2003 
(Figure 5) and the design 
period is 25-30 years. It 
underwent a major revision in 
the year 2016. The plans focus 
on compact cities1 and are 
about ‘functional zoning’2 and 
not about the landuse. In the 
city master plan, the garages 
continue to be there as 
garages. There is a provision in 
the urban planning process in 
Belarus about ‘Detailed Urban 
Development Plan’ for smaller 
area, and currently such a plan 
exist only for St Nicholas area. 
There is no ‘Detailed Urban 
Development Plan’ for the 
Dubravienka. The river area 
developed near Hotel Mogilev 
is with the help of State 
Environment Funds. In case of 
construction in areas for which 

                                                           
1  The compact city is an urban planning and urban design concept, which promotes relatively high residential density with mixed 

land uses. It is based on an efficient public transport system and has an urban layout which – according to its advocates – encourages 
walking and cycling, low energy consumption and reduced pollution. 
2 Functional zoning is a method used for dividing land use by its function. Typically, land use is divided in two ways, by its function 

and by its physical characteristics. An example of functional zoning would be an area that has designated zones based on a function 
such as an industrial zone, a recreational zone and a residential zone.[ An example of an area zoned by its physical characteristics is 
defined in terms of characteristics like development density, building coverage and height. 

Figure 5 City masterplan of Mogilev 

https://en.wikipedia.org/wiki/Urban_planning
https://en.wikipedia.org/wiki/Urban_design
https://en.wikipedia.org/wiki/Land_use
https://en.wikipedia.org/wiki/Functional_zoning#cite_note-Dubrova,_Podlipskiy,Kurilenko,_Siabato-1
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detailed development plans are not there, the development happens in consultation with the public. The 
public hearing is about functional zoning of the area and to decide the boundaries of the functional zones. In 
the current planning practice in Belarus, It is not permitted to change the landuse from agriculture to urban 
land. 
The area around the river are protected as ‘River protection zone.’ The width of river protection zone differs 
within city depending upon developments in the surrounding. As per the existing environment legislation, 
sewage waste water cannot be discharged into the river without treatment. However, this is not true for 
stormwater. It is observed during field visit that many drains open into the river. 

The Case of Dubravienka River and Wetlands 
 
Methodology 
 
Two site visits were conducted by our interdisciplinary research group to get an impression of the 
Dubravienka wetland and its directly adjoing river parts. By that, a general impression of the river and 
wetland was obtained, especially the structure of the river at different parts, a general overview of its 
species and also areas affected by littering. Interviews of residents of the settlement next to the wetland as 
well as interested residents of Mogilev were carried out (Figure 6). To choose the interview candidates, a 
convenient sampling method was used to get a general impression of residents’ attitude towards the river. 
After that, literature and databases were reviewed. On the basis of that, problems and conflicts were 
defined and two scenarios for the development of the Dubravienka wetland were created. 

 
 
Problem definition and framing: 

The Dubravienka valley and its wetland is facing several complex challenges: 
1. The wetland itself is in a slightly degraded state. Invasive species, eutrophication and pollution 

threaten the wetland’s biodiversity and function. There is a high occurrence of invasive plant species 
such as Solidago canadensis and Impatiens glandulifera all along the wetland and its surroundings 
(Figure 7). Impatiens glandulifera, for example, originates from the Himalayan region and has 
become a concern for river systems in most temperate European countries. Its aggressive seed 
dispersal, coupled with high nectar production which attracts pollinators, allows it to outcompete 
native plants. Another problem that occurs once Impatiens glandulifera has established, is the 
promotion of riverbank erosion because of its annuality. In winter, the plants die and leave the 
riverbank and wetland unprotected which can lead to massive soil erosion in flooding events 
(Greenwood et al. 2014). Solidago canadensis, originally from North America, also threatens 

Figure 6 Interviewees and the wetland 
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biodiversity of plants and animals because it has a negative impact on pollinators and outcompetes 
native heliophilous plant species due to its high and fast growth. The consequential change of 
species composition threatens insects and other animals who rely on native species for food and 
habitat (Fenesi et al. 2015). Therefore, the occurrence and dispersal of invasive species promote the 
dysfunction of the wetland’s ecosystem services. Furthermore, there is eutrophication due to 
nutrient inflow and storm water discharge. Neighboring residential areas are not or not completely 
connected to the sewage system and let their waste water flow into the Dubravienka valley. 
Moreover, illegal disposal of organic garden and household waste, as well as bulk trash such as 
construction and electrical waste are not only visual pollution but also release a high amount of 
nutrients and potentially harmful substances into the wetland. Further downstream, where 
developments have already changed the state of the Dubravienka river drastically, buildings or other 
concrete structures are sealing natural springs. 

2. The city of Mogilev is favoring “light development” of the area that includes residential buildings 
next to the wetlands. According to the law, the houses in the area should also be connected to the 
sewage system. However, a lack of available funds hinder a development of the sewage system. This 
poses a problem for the Dubravienka river, since a sewage system is needed to restore the natural 
state of the Dubravienka wetland. Though the law prohibits the discharge of sewage into the river, it 
is not the same for discharge of storm water. As noted in a study (Shilova et al., 2016), there are 
70 storm water drains which open into the Dubravienka river. It 
was also observed during the field visit that many storm water 
drains open into the river. 

3. The third challenge for a sustainable management plan for the 
Dubravienka river is the centralized urban planning system in 
Belarus. City plans originate in Minsk and scarcely take into 
account the opinion of local residents and local knowledge, like 
in the case of the existing natural springs. Even though many 
residents seem to be unaware of the ecosystem services 
provided by the Dubravienka wetlands, our research has 
indicated that people partly place a high value on the wetland 
and surrounding area. 

 

Sustainability challenges and opportunities identified 

 
There are several potential barriers to a sustainable management of the Dubavienka river and the wetland. 
Firstly, the local government in Mogilev does not recognize the Dubravienka wetlands as such, but declared 
it a river protection zone. Due to lacking funds and a complex planning process, there is little political will to 
take measures to bring and keep the wetlands in a healthy state.  
 
Water Quality 

The water quality in the Dubravienka river has been analysed based on the details collected from published 
literature. There are nine monitoring points, spanned across the length of the river. These points reflect the 
quality of water in the Dubravienka in the upstream as well as down stretches. The location of the 
monitoring stations is presented in figure 8. The observed values for the water quality are summarised in 
Table 1. 

The concentration of the anionic surface active agents (ASAA) and petroleum products during the middle 

and low reaches of the river was lower than the maximum permissible concentration of  Belarus drinking 

water standard (MPC). There is an increasing of concentration from the source to the estuary. It can be 

explained by untreated polluted sources from a gas station and density of transportation closeby. The 

Figure 7 Invasive Impatiens glandulifera 
(left) and Solidago canadiensis (right) 
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concentrations of orthophosphates, in contrast to ASAA and oil, show less dependence on precipitation and 

the degree of transport pressure on the adjacent to the river valley. Concentrations of orthophosphates 

increase in areas, in which private development approaches the riverbed as close as possible, and the 

greatest concentrations are on July and August - the periods of active gardening. 

 

Figure 8 Water sampling locations 

Table 1 Water quality of Dubravienka river 

Monitoring 
Point 

Description Surface active 
agents, mg/m3 
(MPC-0.5) 

Oil, mg/m3 
(MPC-0.3) 

o-phosphates, mg/m3 
(MPC-3500, drink water) 

    Min Max Min Max Min Min 

0 Boat Station 0,025 0,05 0,005 0,057 0,005 0,07 

1 Bridge Pecherskoe 0,025 0,122 0,005 0,005 0,005 0,06 

2 Surganova st 0,025 0,11 0,005 0,012 0,013 0,1 

3 Muse Bridge 0,025 0,037 0,005 0,01 0,014 0,46 

4 Orlovskogo st 0,019 0,034 0,003 0,223 0,086 0,39 

5 Start of Reservoir 0,025 0,23 0,005 0,0190 0,04 0,26 

6 End of Reservoir 0,025 0,32 0,005 0,05 0,021 0,55 

7 Bridge after 
Reservoir 0,025 0,4 0,005 0,012 0,005 0,26 

8 Lazarenko st 
0,025 0,24 0,005 0,043 0,005 0,19 
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Public Opinion 

According to the survey conducted 2016 in the framework of the project “Happy rain,” the interviewed 

residents connect the solution of problems with the involvement of mainly third-party organizations: state 

organizations, private and public organizations, educational institutions etc. Only 16% of the surveyed 

population noted the need to involve the population in solving the problems of the river Dubrovienka. About 

86 percent of respondents from the private sector report a deterioration of the situation in the Dubrovenka 

river. After reconstruction of the river near the Hotel Mogilev only 10 percent see an improvement.  

 
Figure 9 Opinion of the local population about the ecosystem services of the Dubravienka river 

 
A survey of the local population about ecosystem services provided by the river has also been conducted. All 

interviewed residents noted the importance of the river for the city. In their opinion, the most important 

functions of the river are the conservation of wild plants and animals in the city, as well as a place of rest, 

walks, boat trips, picnics (Figure 9). 

Proposed Vision and Solution 

Emerging scenarios and the future of Dubravienka area 

The challenges facing the management of the Dubrivienka river valley area and the wetland include invasive 
species, water and sediment pollution, obstruction of the natural springs by development around, resource 
use conflict, lack of legal framework for sustainable management and utilization of resources and the 
existing planning approaches. This collation, in fact, is recognized as a “green part” of the city not as the 
wetland area. These challenges have long-term implications and the unprotected area demands carefully 
thought out management strategies. As a vision to develop Dubravienka river, two scenarios have been 
described. The scenarios are consistent and coherent descriptions of alternative futures that reflect different 
perspectives on past, present and future developments.  

The two distinct scenarios discussed in the following paragraphs are based on the following perspectives: 1) 
Scenario 1 is based on nature based solutions considering Dubrivenka area as wetland area which need to be 
protected with enhanced biodiversity and access for people for recreation, education etc. 2)  Scenario 2 is 
conventional development as is currently being followed in Mogilev (Figure 11). 

The scenarios address the following: 

• Emerging issues, challenges and opportunities presented by wetland sources that are of socio-
economic importance 

• Create awareness among key stakeholders especially policy makers, local community  
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SCENARIO 1: 

In Scenario 1, a shift is assumed where Durbrivenka area will be recognized as the wetland area and will be 
protected by the government. In this scenario, Durbrivenka area will be restored to a healthy and 
functioning ecosystem. The city government will improve the infrastructure in the catchment area and 
connect the water pollution sources to the treatment facilities as well as monitor the quality of treated 
waste water  before releasing it into the wetland. This requires the detailed mapping of the existing situation 
and then design the improvement plan. Also, measures against invasive species need to be taken.  The 
biodiversity will be improved step by step with consideration of effects of plant density, vegetation selection 
and wildlife habitat. The access to the river valley area and the wetland part of it need to be improved in 
terms of multiple access points so that the citizens are able to reach this area. Keeping the nature based 
solutions in mind, it is suggested that access is not concrete based but by building small infrastructures like 
wooden roads, rammed earth road. The idea of making cycle tracks may also be explored on similar lines. In 
this way, the Dubravienka wetland becomes more attractive for tourism and educational activities. The 
strategy should include an educational gallery where people are informed about the biodiversity in the area. 
Walking trails (non-concrete) could be built in the area where people can walk to observe the rich 
biodiversity. People living nearby can get some benefits from the wetland such as raising bee and do some 
small business.  

The Scenario 1 improves the state of the entire ecosystem of the Dubravienka river and the wetlands and 
therefore provides various ecosystem-services, enriching  the biodiversity in the area. The wetland will 
return into a healthy-state and can function as a water filter. The water of the Dubravienka river and the 
groundwater will consequently be in a better quality. Through the infrastructure for visitors, the area will 
serve as a recreational area that also educate visitors about the important functions of the wetland and the 
biodiversity of the area. The approach involves communities, institutions, the private sector and the 
government. 

Strengths and Weaknesses of Scenario 1 

Scenario 1 offers several benefits for ecosystems and residents. Firstly, the measures would increase the 
biodiversity in the Dubravienka wetland. Since the wetland functions as a water filter, residents and 
ecosystems downstream would also benefit. The scenario offers diverse income opportunities for local 
residents, for example through beekeeping and tourism. It should be considered that the wetland, 

Figure 10 Scenario 1 
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specifically the infrastructure for visitors and the measures against invasive species are requiring long term 
dedication and care. The strategy could lead to enhanced cooperation between different stakeholder groups 
like the local government, private sector and residents, but there is also the risk of conflict between them 
due to conflicting interests.  The weakness of this scenario is that it is a shift from the existing planning and 
design practices in Mogilev where more emphasis is on concrete base solutions and the native biodiversity is 
ignored. 
 

SCENARIO 2: 
Scenario 2 is a conventional development 
scenario in Mogilev where the government 
decides that the Dubrivenka river and wetland 
needs to be cleaned and developed in a way 
similar to the state of the river near Hotel Mogilev 
(see figure 11 & 12). A first step in this direction 
would be cleaning all vegetation in the 
Dubroivenka, thereby meaning that wetland 
would be cleared. The sediment in the bottom of 
the river would also be cleaned. Consequently, 
stronger current will lead the water downstream. 
The riverbank would be constructed with 
concrete, similar to the structures build 
downstream. The use of concrete will seal the 
natural springs and confine the river. After 
restoration, the Dubrivenka area would offer 
many recreation activities like a children park, 
resting areas etc. The approach would be the top 
down, since the government plans and carries out the project. 

Strengths and Weaknesses of Scenario 2 

Scenario 2 includes a very costly re-construction of the Dubravienka valley. The reconstruction would also 
lead to a drastic decline in biodiversity in the Dubrtavienka river and wetland, since the habitat for many of 

Figure 11 Conventional solution implemented downstream 

Figure 12 Scenario 2 
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the species would be replaced by concrete infrastructure, ornamental species and containing the natural 
springs. There is also the risk of conflicts with nearby residents and environmentalists, who want to preserve 
the Dubravienka wetland. A “clearing” of the wetlands would also mean that water is no longer naturally 
filtered in the Dubravienka wetlands. Hence, polluted water would flow into the lower part of the 
Dubravienka river and eventually into the Dnieprr river. However, the constructed infrastructure would be 
easy to maintain once established.  

Implementation strategy  

The use of nature based solutions in strategy 1 improves ecosystem services and leads to a more desirable 
outcome for wildlife and residents than strategy 2. However, the current vision of the city does not include 
any nature based solutions and leads to the destruction of the current ecosystem in the Dubravienka 
wetland. To preserve biodiversity in the Dubravienka river and the wetland and promote ecosystem services 
provided by it, there is the need to develop a transition in current policy, that includes 

1. the classification of the Dubravienka wetland as a protected wetland 
2. a shift from conventional river management to a nature-based solution approach. 

 
Transitions are considered as societal processes of fundamental change in culture, structure and practices 
(Frantzeskaki and de Haan, 2009). In the case of the Dubravienka river and wetland, this would mean that 
the municipal government would use participatory and trans-disciplinary methods in planning the future of 
the Dubravienka valley, while being open towards innovative nature-based solutions. This way, the local 
residents as well as scientists are involved in the decision making process and have theo opportunity to offer 
alternatives to the current conventional measures involving concrete and thereby destroying ecosystems. 
With that, the role of the municipality in Mogilev would shift from providing the basic infrastructure to 
“leaders in sustainability” (Nevens et al., 2013).  

Since the conservation plan for the Dubravienka river and wetland is not designed yet, the environment 
activists and academia should start building a communication with the local government, communities 
around the river and the citizens of Mogilev to build a consensus towards nature based solutions. A 
participatory process ensures that the local community supports the development plans. Such a process 
could also potentially decrease the littering in the Dubravienka wetlands, since they would educate residents 
about the important functions of the Dubravienka wetland. Studies have also found that “local communities 
are the scale at which the behaviour of individuals can most directly be influenced” (Bulkeley and Betsill, 
2005).  

Once the Dubravienka is officially protected as a wetland and the planning process is open towards an 
approach involving nature based solutions, the management of the Dubravienka river and the wetland 
should aim to restore the wetland into a healthy ecosystem.  To reach this goal, it is important to eliminate 
invasive species. This can be done without the use of chemicals, by using manual methods like pulling and 
cutting. Additionally, the nutrient inflow to the water should be decreased, since invasive species thrive in 
eutrophicated water. By creating a waste water collector for waste water and decreasing the rainwater 
runoff, the nutrient inflow would be reduced significantly.  When invasive species are replaced, the 

vegetation that is planted instead should be selected from native plants with localized genetic 
material. The appropriate species will be established by seeding or planting. To achieve habitat 
diversity and minimize the adverse effects of climate change and disease, several species adapted 
to the site are recommended. 
 

Furthermore, it should be considered that the water body is surrounded by a belt of vegetation as 
dense as possible by plants, incorporating already existing stands. This belt of vegetation can be 
used to indicate designated areas for visitors and keep them out of other areas to preserve the 
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ecological state of the wetland. The area designated for visitors should be clearly marked by signs 
explaining the function of the wetland to educate the visitors and keep them from going into areas 
designated for wildlife. The paths that lead to the wetland should be made out of wooden planks, 
rammed earth or gravel, to have a minimal impact on the wetland. To ensure that there is enough 
space for wildlife, the infrastructure for visitors should refrain to a certain area and include some 
resting places further away from the water, to relieve pressure on the water body by anthropogenic 
activity. 
 

Conclusion 
The Dubravienka river and the wetland  is a unique green space in the heart of Mogilev. It is currently under 
threat by the government's plan to “clean-up” the wetland, thereby destroying the habitat for wildlife. One 
of the main arguments of the government is that they will make the river accessible and attractive to 
residents of Mogilev. However, our proposed  strategy, which restores the healthy state of the Dubravienka 
wetland also offers areas designated for visitors to reconnect with nature. The strategy uses nature based 
solutions and promises a variety of benefits, like clean water, enriched biodiversity and significantly lower 
investment than current plans.  
The innovative approach proposed in this paper should be developed together with local residents and 
academia, to ensure a broad public support of the project. The restoration of the Dubravienka wetland into a 
healthy state would furthermore turn Mogilev to one of the very few cities with a functioning urban 
wetland, turning it into a unique model for smart urban planning using nature based solutions. 
However, the realization of our strategy can only be done if a transition from conventional management to 
an approach open to nature based solution takes place. Therefore, further research on how to ignite such a 
transition is needed. This could include interviews of decision makers that focus on the motivations and 
objectives of current city planners.  Another method would be participatory workshops with the government 
and administrative staff on a local and national level, to promote nature based solutions.  
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