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SUMMARY 

In recent decades, small and even medium-sized rivers are completely or partially 
disappearing as a result of a large anthropogenic load, artificial reshaping of riverbeds, 
drainage reclamation, excessive water intake for economic purposes, construction of 
reservoirs, industrial facilities, highways, deforestation, etc. 

Quantitative and qualitative analysis of climate change includes assessment of changes in 
water flows in the river basin, flow forecasting using observation data, and analysis of remote 
sensing data since the state of medium and small rivers determines the state of the entire river 
network of the country. 

The main goal of the study is to determine the impact of climate change on the change in 
water levels and the mode of operation of the pumping stations of the Trubіzh River basin, 
which have changed under the influence of anthropogenic load. The main tasks to be solved 
include is to focus strategic efforts on the intensification and planning of the gradual 
restoration and revitalization of the excessively regulated Trubizh River. 

Problematic issues that arise during the revitalization of small and medium-sized rivers are 
considered, partial revitalization of the catchment area and the channel of the Trubizh River 
is proposed, and an appropriate action plan is proposed. 
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Introduction 
 
There are more than 63 thousand rivers, 48 000 ponds, 1123 reservoirs, and more than 20 000 lakes in 
Ukraine. The northern part of Ukraine is considered to be wet, while the southern part is arid. Large 
drainage area is overregulated. There are many ponds in the south of Ukraine, many of which are used 
as water reservoirs. Most of the drained lands and peat soils are concentrated in the Polissya zone 
(Volyn, Rivne, Chernihiv, Zhytomyr, and Kyiv regions). About 800 thousand hectares of drained 
peatlands are in agricultural use, a large part of which is covered with unproductive hayfields, 
grasslands, and wetlands. Forestry enterprises use more than 150 thousand hectares of peat soils, most 
of which are also being drained.  
 
In the past decades, there were 3.3 million hectares of drained land, including 780,000 hectares of 
drained peatlands. The problem of river revitalization can be partially solved in different zones of 
Ukraine, especially since there are some more possibilities to do it in the wet zone.A large area of 
drained agricultural lands in the northern part of Ukraine is currently not used. The increased number 
of dry years under climate change causes the situation when, according to the scientists’ estimates, 
300-400 thousand hectares of peat soils are subject to restoration.  
 
Сondition of over drained lands has worsened significantly in recent years, when the number of peat 
fires on the territory of drained areas has increased, the smoke from which spreads over considerable 
distances, reaching the capital of Ukraine. These fires cannot be localized and are difficult to 
extinguish due to the rugged terrain, as well as in the absence of water on the territory due to 
excessive drainage.  
 
Climatic conditions typical for the north of Ukraine are also typical for the basin of the Trubizh River, 
which was identified for revitalization in Fig 1. The purpose of this study is to focus strategic effort on 
intensification and planning for a gradual restoration and revitalization of overregulated the Trubizh River. 
 
Materials and methods of research 
 
The quantitive and quality analysis of a climate changes include evaluation water flow changes in the 
river basin, predicting runfall- runoff via observed data and remote sensing data analysis.The main 
goal of the study is to determine the impact of climate change on the change in water levels and the 
operating mode of pumping stations in the Trubizh River basin. According to the main objective, the 
specific objectives are to determine the precipitation regime in the Trubizh River Basin, collect 
historical data on water levels in the Trubizh River Basin, assess land cover changes in the Trubizh 
River Basin that have undergone changes under the anthropogenic loading, climate changes, and 
forecast future temperature and precipitation trends (Vyshnevskyi, Kutsiy, 2022; Vishnevskyi, 
Shevchuk, 2020) 
 
Within this framework, the middle-sized river Trubizh, situated in the northern part of Ukraine in 
drained peat soils as it is shown in Fig 1 was chosen for the case study territory. The upper reaches of 
the river are connected by a canal to the Oster River, from where water is pumped from Desna with 
the help of pumping stations. In the lower reaches of the Trubizh River flows into the main river of 
the country - the Dnipro. The average annual runoff of the territory of Ukraine in recent years has 
undergone critical changes, and in the Trubizh basin area the annual runoff is sharply reduced also.  
 
To decrease a water deficit in dry periods, a rather ambitious project was implemented about 60 years 
ago - the transfer of water flow from the Desna River basin to the Trubizh one. To fulfill this project 
four hydraulic units were operating in a cascade regimes, pumping water from the Desna River 
through the Oster river upstream to the riverhead of the Trubizh River. For proper water regulation 
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1237 channels, 790 branch head regulators, 270 crossings and bridges were built. In addition 21 check 
dams were also constructed along the river. 

 
Figure 1 Study area determination. Distribution of the long-term average annual flow rate in the 
Ukraine  
 
The largest pumping station located on the Trubizh river with productivity 90.4 m3/s (Fig. 2).The 
average annual volume is of pumped water in the period from 2005 to 2009 was 338 million cubic 
meters. 

 
Figure 2 The Trubizh Main Pumping Station 

 
The Trubizh drainage system total area 33,400 ha was built in the river floodplain (Fig. 3). 
The uniqueness of the Trubizh system is that, based on implemented technical solution, during the dry 
period, irrigation is carried out by the water transfer from  he Desna River to the Trubizh River. 
Cascade of pumping stations pump  water contraflow to the river Oster and  transfer it to the Trubizh 
river with a productivity of 3 m3/s having a distance 43 km.  
 
Up to 10 million cubic meters of water were pumped to the Trubizh river in the first years of the 
drainage and combined irrigation system operation. For the last year, only 2-3 million m3 of water 
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have been pumped by Danivska pumping station alone from the only Oster river. It usually occurs in 
July-August, when the natural water level in the Trubizh River is significantly reduced (Fig. 4). 

 
Figure 3 The Trubizh drainage and combined irrigation system (left).The remains of the natural 
riverbed of Trubizh river (right) 
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Figure 4 Average annual flow rates of Trubizh (blue) river and main tributary Nedra (black), m3/s 
 
It is worth to note that over the past decades within the Trubizh River basin, the area of arable land 
has increased as well as the number of grown crops. As a result of climate change the humid lands of 
the Trubizh River basin suffer badly from available natural moisture deficit (Shevchuk, Vyshnevskyi, 
2019) and, as a result of intensive agricultural activity on these lands, a large area of eroded lands has 
appeared (Fig.5). The water content of the Trubizh River was low in 2022 (22-34% of the rate), in 
August the Trubizh River was low in the water - the average monthly water consumption was only 
11-19% of the July discharge. 
 
The toxic effect of water due to the pollution of the river is also recorded every year on the fish 
fertility of the test object (biosample) on the Trubizh River. Each year, the higest chronic toxicity of 
water - 46% recorded on the Trubizh River in the urban areas Baryshivka and the Pereyaslav-
Khmelnitsky town. Over the last years, the hazard of burning peatlands has become more dangerous, 
and fire incidents have become more frequent. The frequency of fires on peatlands has increased 
tenfold, which is confirmed by satellite fire monitoring data (Fig. 5) (Shevchuk, Vyshnevskyi, 2019). 
 
Discussions  
 
Due to a significant change in land use, a large amount of sand and silt enters the riverbed, so 
removing the sediments that accumulate in the pumping station is a problem. To simplify this work, a 
dredger is developed underwater quarry a few hundred meters from the pumping station.  Sediment 
removal lasts several months, from the end of the fish spawning season until late autumn. The annual 
volume of removed sediment is about 10,000 m3. 

Trubizh 
Nedra 
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Figure 5 Agricultural land use increasing (left picture  in red) and fire hazard (right picture in red) 
on the peat bogs within the Trubizh river basin 
 
Local communities, that widely support the idea of river restoration, have become the initiators of the 
river restoration to its natural condition. Obviously the restoration of the river will contribute to the 
rehabilitation of the hydrological regime of peatlands and the improvement of the sustainable use of 
resources, enlarging the number of wetlands, and increasing water availability to the territories and 
water quantity into the rivers. It will also contribute to solve some problems of Pereyaslav-
Khmelnitsky town, in particular the revitalization of the river channel within the town territory, 
improving the water circle, the recreational zones and areas under development. 
 
At the same time, it should be noted that it will be rather problematic to achieve a fully river 
restoration to the natural condition, it is only possible to optimize the reclamation load, since it is 
impossible to stop agricultural land using in the river basin. 
 
Conclusions 
 
The Trubizh River revitalization plan in our assessment should contain the following: 
• Creation of water protection zones in the river valley and coastal buffer zones along the riverbeds;  
• Immediate cessation of mass cutting of forest plantations, trees planting of for water protection, 

creation of meadows; 
• Implementation of the soil protection system of agriculture at the watershed area, using of water-

saving technologies; 
• Sanitary riverbed clearing from mud, riverbanks reinforcement, ponds rehabilitation and 

construction of treatment facilities. Restoration of springs and streams;  
• Establishing of hydrological sanctuaries and nature reserves. Prohibition of any work and activities 

that cause negative impact for river. 
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