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SUMMARY 

 
 

It was emphasized that flooding is a dangerous natural phenomenon that damages economic 

infrastructure, people's lives and health, and the environment as a whole.  It has been proven that the 

preliminary identification of the risks of flooding in the future reduces the potential negative impact of 

flooding of territories. The risks of land flooding were considered using the example of Skolivska urban 

territorial community of Lviv region.  A digital relief matrix of the estuarine section of the Opir River 

in the city of its confluence with the Stryi River in the region of the studied area was created.  Three 

different scenarios of zones of probable flooding of the territory are calculated.  The number of 

agricultural land plots for the respective target uses of land within the studied territory, which have the 

risk of flooding under various scenarios, was determined. 
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Introduction 

 

Flooding is a dangerous natural phenomenon capable of causing significant damage to the life and 

health of people, objects of economic infrastructure, cultural heritage and the environment as a whole. 

It cannot be prevented, but it is possible to reduce the risks of negative consequences. Considering the 

fact that about 57% of the territory of Ukraine suffers negative consequences due to the manifestation 

of water erosion, and 12% of the lands of Ukraine are flooded, the field of agricultural land use 

management requires the use of tools for assessing and managing the risks of flooding territories. 

 

Agricultural land use is closely related to the use of water resources. In some cases, it requires the 

implementation of measures related to the prevention of the harmful effects of water and the elimination 

of its consequences, providing anti-flood protection of rural settlements and agricultural lands. This is 

primarily due to soil degradation, which can be caused by water erosion and flooding due to the harmful 

effects of water. There is a need for a comprehensive analysis of the risks of flooding territories in the 

context of agricultural land use management. A similar research practice has proven itself in the 

countries of the European Union and their regulatory documents (Niehoff et al., 2002;  Posthumus H. 

et al., 2008; Directive EC., 2007). 

 

Method and/or Theory  

 

Taking into account such multifaceted actualization of the topic of research, it is worth noting the 

significant work of Ukrainian and foreign scientists, whose theoretical and practical work served as a 

successful basis for research (Danko et al., 2022; Butenko et al., 2020; Dorosh et al., 2021). 

 

The results of the study were based on the application of a comprehensive system approach based on 

the basic principles of environmental security, agricultural land use management, environmental control 

and monitoring when determining areas vulnerable to water erosion and flooding. It is known that 

erosion covers about 23.7% of agricultural land in Ukraine. In order to effectively manage agricultural 

land use, it is necessary to directly identify all land plots that are at risk of flooding. 

 

Examples (Optional)  

 

Determining the risks of flooding reduces the potential negative impact of flooding on human life, the 

natural environment, cultural heritage, and economic activity. The practice of development and 

application of flood risk management involves the development of maps of threats and risks of flooding, 

which, under different water scenarios, reflect potential threats and risks that may occur in the respective 

territories, or have potentially significant risks of flooding. On the example of agricultural lands of 

Skolivska urban territorial community of Lviv region, we will analyze the aspects of agricultural land 

use management in conditions of flooding risks. In view of the generally accepted in the European 

Union and the countries associated with it, approaches to the assessment and management of flooding 

risks, the general features of agricultural land management of the Skolivska urban territorial community 

are determined. 

 

From the hydrographic point of view, the territory of the Skolivska urban territorial community is 

located within the Dniester River basin area. According to the materials of the Ukrainian 

Hydrometeorological Institute of the State Emergency Service of Ukraine and the National Academy 

of Sciences of Ukraine (Danko et al., 2019) in the area of the Dniester River basin since 1941, 17 cases 

of significant flooding of territories by river waters were recorded within the boundaries of the 

Skolivska urban territorial community. Studies by scientists of the Ukrainian Hydrometeorological 

Institute testify that the frequency of rain floods in this region is 3-8 times a year, and significant floods 

can occur every 3-7 years (Susidko et al., 2004). 

 

There are 7 areas with potentially significant flooding risks in the area of the Dniester River basin within 

the Skolivska urban territorial community. The total length of these seven territories is 92 km. Areas on 

the Stryi (29 km) and Opir (25 km) rivers have potentially significant flooding risks. According to the 
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water legislation of Ukraine, maps of threats and risks of flooding must be developed for all territories 

with a high risk of flooding. To develop a flood threat and risk map, relief elements were digitized and 

a digital relief matrix was created based on the ArcGIS software tool. 

 

In this case, a special tool "Topo in Raster" was used. It is available in the tool group under the 3D 

Analyst license or under the Spatial Analyst license. "Topo to raster" is a geoprocessing tool that 

interpolates a hydrologically correct surface from given points, lines, and polygons. To perform 

hydraulic modeling, hydrological calculations of the maximum water flow of rain floods and 

hydrographs of rain floods were previously carried out (Figure 1). 

 

 

A fragment of the digital relief matrix 

of the mouth of the Opir River at its 

confluence with the Stryi River 

 

The RAS Mapper window of the HEC-

RAS 6.1.0 complex with an image of a 

section of territories that have 

potentially significant flooding risks 

in the area of the Dniester River basin 

Figure 1. Fragments of digit matrices of the relief of the estuary of the Opir River at the point of its 

confluence with the Stryi River in the area of Skolivska urban territorial community with an overlaid 

Google satellite image. 

 

After the simulation of flooding, maps of threats of flooding by river waters of the Opir River within 

the boundaries of the Skolivska urban territorial community were constructed for three different 

scenarios of water level. With a flood of 0.2% probability of exceeding the area inundated by river 

waters of the river Resistance of the territories of Skolivska urban territorial community will amount to 

926.2 ha. 

 

In case of flooding of 1.0% probability of exceedance in Skolivska Territorial Community by river 

waters of the Opir River, up to 774.7 hectares will fall into the affected area, and with the probability 

of recurrence 1 time in 10 years – 586.3 hectares. Flooding with a 0.2% probability of exceedance will 

be accompanied by maximum flow velocities of up to 8.0 m/sec in the area of bridges, maximum depths 

will reach 8.5 m. Areas of territories where depths of more than 4 m will be noted will be within the 

boundaries of the Skolivska Territorial Community 242, 14 hectares, while the area of territories with 

a water flow speed of more than 2 m/sec will be observed on more than 416 hectares. The largest areas 

will be flooded with depths in the range of 0.5-2.0 m. At the same time, information on land plots of 

the Skolivska urban territorial community from the State Land Cadaster of Ukraine as of March 18, 

2021 was used. In particular, layers of geospatial data with location information were used land plots, 

their cadastral numbers, purpose and area in hectares. According to the results of the geospatial analysis, 

the characteristics of agricultural land plots that fall into the affected zone under various flooding 

scenarios were revealed (Table 1, Figure 2). 
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Table 1. The number of land plots of agricultural land according to the respective target purposes of 

land use within the Skolivska urban territorial community in flood zones under different scenarios 

Flood zone with 

probability of 

exceedance, % 

Land plots for agricultural purpose according to the target purpose within the flood zone 

01.01 01.02 01.03 01.05 

Number 

of plots 

Area of 

plots 

Number 

of plots 

Area of 

plots 

Number 

of plots 

Area of 

plots 

Number 

of plots 

Area of 

plots 

0.2 (1 time in 

500 years) 
137 37,9335 1 0,0774 291 93,9974 125 8,7456 

1.0 (1 time in 

100 years) 
24 5,5891 1 0,0621 228 77,0376 113 7,5317 

10.0 (1 time in 

10 years) 
11 1,5832 0 0 145 50,5029 86 5,0596 

 

 
The risk of flooding the territory once every 10 years 

 

The risk of flooding the territory once in 100 

years 

The risk of flooding the territory once in 500 

years 

Figure 2. Maps of the risks of flooding the territories of agricultural land plots within the boundaries 

of the Skolivska urban territorial community with river waters 

 

Under the risk of being flooded by river waters of the Opir River within the borders of the Skolivska 

urban territorial community, there are agricultural land plots for the following types of purpose: 

01.01 - for commercial agricultural production; 

01.02 - for farming; 

01.03 - for personal farming; 

01.05 - for individual gardening. 

 

Conclusions 

 

Violation of the principles of ecological security of agricultural land use management contributes to the 

expansion of the horizons of negative consequences, both for the agricultural industry and the 
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surrounding natural environment. Determining the territories that are negatively affected by flooding 

will be useful in the development of land management and urban planning documentation. 

 

The received layers of geospatial data regarding the threat of flooding of the territory of the Skolivska 

urban territorial community by river waters of the Opir River allowed to establish that agricultural land 

plots are at risk of flooding for the following purposes: for commercial agricultural production; for 

farming; for personal farming; for individual gardening. Owners of plots of land for personal farming 

should expect the greatest losses from flooding by river waters. According to the results of the 

development of maps of threats and risks of flooding, recommended measures aimed at achieving the 

goals of managing the risks of flooding agricultural lands in the territorial community have been 

developed. Further research may be continued on safeguards and preparedness against possible flooding 

risks. 
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