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SUMMARY 

The mobile environmental monitoring system is aimed at increasing the processing speed of 
measurement analyzes and increasing the scale of the research. The algorithm of analysis and 
modeling of extreme floods includes: construction of a series of hydrographic maps of the 
largest floods and graphs of characteristic water levels, assessment of the peculiarities of 
floods, formation of a database on channel morphometry and the state of flood objects. An 
important role is given to the assessment and forecast of the state of the Dniester and 
anthropogenic impacts on it in connection with such indicators as morbidity and control of 
pollution caused by flooding. Man-caused ecological safety of use of hydro resources and 
hydroecosystems in general should be based on the hydroecosystem concept of balanced 
nature use. GIS technologies were used to directly implement the tasks of estimating the time 
of penetration of pollutants into groundwater. The evaluation of the protective properties of 
the rocks of the aeration zone was performed by creating a spatial model to determine the 
relationship between objects using geoprocessing. Survey materials allow you to create 3D 
terrain models with an accuracy of 15-20 cm and aerial mosaics at a scale of 1: 1,000-1: 
5,000. 
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Introduction 

 
As a result of the significant man-made impact on the geological environment, complex changes in 
geochemical, hydrogeological, engineering and geological conditions are observed, which in a 
number of regions lead to a permanent deterioration of the natural environment and have acquired a 
transboundary character. The hydrochemical and hydrodynamic indicators of surface and 
underground waters undergo significant changes. One of the main problematic issues of assessing the 
ecological and geological state of the GS is the study of the state of underground water and the 
problems associated with it. The social component of monitoring is organically connected with all 
other components and as a whole is aimed at solving the following tasks: development of programs 
for monitoring the state of the natural environment of the defined water area of the Dniester; 
organization of observations and measurements of indicators of environmental monitoring facilities; 
collection and processing of observation results; harmonization of banks and databases of 
environmental information with international environmental information systems. An important role 
is given to the assessment and forecast of the state of the Dniester and anthropogenic influences on it 
in connection with such indicators as the health of the population and the control of pollution caused 
by flooding. Figure 1 shows a map of the research area of the Dniester River. Figure 1 shows a map of 
the research area in the basin of Dniester River. 
 
Materials and Methods 
 

 
 
Figure 1 Map of the research area of the Dniester River 
 
Under the conditions of abandoning the regulation of the Dniester riverbeds and preserving this 
territory under a high nature conservation status, in the event of catastrophic floods, irreversible 
channel deformations associated with bank erosion (especially at bends and in front of bridge 
crossings), siltation or destruction of meliorational floodplains may occur canals, damage to dams, 
bridges, roads and railways. However. such a situation can be threatening for settlements located in 
potential flooding zones (Myrontsov and Dovgyi, 2022). 
 
Failure to clear the riverbed above the bridge crossings increases the likelihood of complex branching 
(as a result of sediment accumulation) and the growth of lateral erosion of native shores. This, in turn, 
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can lead to an increase in the roughness of the channel in the area, which will reduce its water 
permeability, especially during the passage of active floods. Such a situation can negatively affect the 
technical condition of protective dams. (Mandryk and Moskalchuk, 2020). The mobile environmental 
monitoring system is aimed at increasing the processing speed of measurement analyzes and 
increasing the scope of research  (Zasidko, and Polutrenko, 2019). The system consists of a laptop, a 
set of peripherals: a sensor unit, a GPS antenna, a GSM module, and special software. The system is 
not aimed at the exact determination of parameters, but as a qualitative indicator of territory pollution, 
identification of places where laboratory research is needed. Pollution of surface water is dangerous. 
They are capable of transporting dangerous substances quite quickly and over long distances. The 
operating range and resolution of the selected sensors are quite suitable for environmental monitoring.  
The designed system includes sensors for measuring organoleptic indicators of water quality. The 
main ones are: redox potential, acidity and conductivity of water, the content of salts and dissolved 
oxygen, the presence of ions. Based on these indicators, an integral assessment of the level of water 
pollution in the reservoir, suitability of water for use, etc. is possible (Arkhypova and 
Vinnychenko,2022). 
 
Alternate connection of sensors to the analog-digital converter, data transfer to the computer, sensor 
calibration is carried out using a microcontroller - the main part of the unit. The GPS antenna is 
connected to the computer through a standard connector. The software collects and processes 
information. The received data are recorded in the database, followed by their visualization on the PC 
screen. The use of geographic information systems (GIS) in combination with cartographic materials 
makes it possible to quickly and efficiently obtain a picture of the ecological situation in large areas. 
When a man-made disaster occurs, the speed of obtaining data on its course is especially important. 
The water resources of the Dniester watershed are intensively used in economic activities, which 
significantly affects the state of the water ecosystem of the river. Petrochemical, pulp and paper 
industries and food industry enterprises are the biggest polluters(Horoshkova and Khlobystov, 2020). 
On the banks of the Dniester and its tributaries, there are such industrial enterprises as the Drohobytsk 
and Nadvirnyansky oil refineries, the Kalusky "Chlorvinyl", the Zhydyachiv pulp and paper plant. In 
addition, large sugar mills and meat processing plants operate in the catchment area of the river. 
Pollution by organic substances from industrial point sources amounted to 0.095 thousand t for BSK 
(of which 0.082 thousand t - Ukraine and 0.013 thousand t - Moldova) and 1058 thousand t for HSC 
(of which 606 thousand t - Ukraine and 452 thousand t Moldova) possible (Trysnyuk and Smetanin, 
2021).The total volume of drainage in the Dniester basin was 242.50 million m3, of which 89.4 
million m3 fell on the Republic of Moldova and 153.1 million m3 - on Ukraine. Among the sectors of 
the economy, the inflow of wastewater is distributed as follows: municipal economy: Ukraine – 56%, 
Moldova – 44%; industry: Ukraine – 84%, Moldova – 16%; agriculture: Ukraine – 71%, Moldova – 
29%. A significant part of pollution by organic compounds is generated by large cities of Moldova 
and Ukraine with a population of more than 100,000 people, namely: Kamianets-Podilskyi, Lviv, 
Ivano-Frankivsk, Ternopil in Ukraine and Bielka, Chisinau, Soroki, Kamianka, Rybnytsia, Dubossary 
in Moldova. All of these settlements have outdated sewage treatment plants, after which the sewage 
flows directly into the Dniester. Because of this, the level of anthropogenic impact on the river 
ecosystem from the source to the mouth is very high. Up to 60% of organic compounds according to 
the BSK indicator and 70% according to the HSK are received with the wastewater of these cities 
It is necessary to assess possible risk of groundwater shallow occurrence to determine degree of 
danger for researched territory. Creation of new and improving existing methods of geomodel 
developing for potential flooded areas is possible only after comprehensive remote sensing results and 
ground measurements using. Also requirement is to take hydrogeologic conditions diversity and 
geographical specific of the area into account. 
 
Fig. 2 shows the structural scheme to develop geomodel for probable flooded zones according to 
danger degree. 



Monitoring’2022   

 

 

XVI International Scientific Conference “Monitoring of Geological Processes 
and Ecological Condition of the Environment” 
15–18 November 2022, Kyiv, Ukraine 

 

 
Figure 2 Method of creating flood cartographic model by danger degree 
 
The ecological danger of flood phenomena occurs in landscape areas of terraced bottoms of river 
valleys in the form of destructive coastal erosion, and in the foothills within floodplain areas and low 
terraces in the form of flood inundation. Among the geomorphological processes, a significant degree 
of ecological danger is characterized by landslide phenomena inherent in the areas of erosion-slide 
ravines and gently sloping lowlands, landslides and screes in the steeply sloping midlands. 
Chemical pollution of the territory does not have a clear landscape limitation and gravitates to local 
sources of influence, around which man-made geochemical anomalies are formed. In total, there are 
about 18 man-made anomalies in the region of the Dniester Canyon, which runs along the border of 
the Ternopil region. 
 
Contact methods make it possible to measure the depth of groundwater with high accuracy, but there 
are errors when establishing their boundaries. These methods require significant material and labor 
costs. 
 
The use of interval assessments when determining the degree of risk for the formation of a 
hierarchical structure of geomodels makes it possible to make operational decisions regarding the 
prevention of the consequences of dangerous engineering-geological processes in conditions of 
uncertainty. All this requires the establishment of dependencies between model parameters, which 
characterize various possible states of the studied terrain, using expert assessments and statistical data. 
This approach helps to increase the accuracy of localization of flooded zones with different degrees of 
danger. 
 
Geoinformation systems of the studied territory include spatial mapping of hydrological elements and 
observation points, preparation of a digital model of the terrain, selection of catchment basins, 
modeling of inundation areas (Fig. 2). 
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Conclusions 
 
The use of environmental monitoring systems operating in different locations significantly increases 
the effectiveness of environmental monitoring. The GSM module included in the system allows data 
to be transmitted to the observation center in real time. The transmission of information is carried out 
using the GSM system. In addition to local databases, a global database is also created on mobile 
systems, which is located in the monitoring center. Using the main database with collected 
information visualized in the form of thematic maps allows you to see a complete ecological picture. 
This approach becomes indispensable also in the case of operations to eliminate natural or 
environmental disasters. 
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