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SUMMARY 

One of the most important directions for the development and operation of ecological 

monitoring of the natural environment in technogenically overloaded regions, primarily 

mining regions, is the determination of the ecological parameters state of geological 

environment and the provision of reliable environmental information. 

The environmental monitoring system (EMS) is of the most important directions for the 

development and operation of ecological monitoring of the natural environment in 

technogenically overloaded regions, primarily mining regions, is the determination of the 

ecological parameters state of geological environment and the provision of reliable 

environmental information for the assessment of the life activity safety (LAS) of citizens. 

Monitoring of the ecological state of the GE in the mine flooding zone of Donbas in case of 

irreversible disruption of the ecological parameters of the subsoil in the area of hostilities in 

the general hierarchical structure refers to local, object and regional monitoring and is a 

complex system. Therefore, it includes observation, evaluation and forecasting of changes in 

the ecological state of the geological component of natural-technogenic-made geosystems 

(NTGS) "mining complex-geological environment" and the corresponding response of 

ecosystems to these changes, which are primarily related to the impact of flooding mines, 

dangerous factors and pollution of military origin and unsatisfactory land use in these 

territory. 
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Introduction 

 
One of the most important directions for the development and operation of ecological monitoring of 
the natural environment in technogenically overloaded regions, primarily mining regions, is the 

determination of the ecological parameters state of geological environment  and the provision of 

reliable environmental information for the assessment of the life activity safety (LAS) of citizens. 
According to the international standard (ISO 4225-80), monitoring is repeated measurements to 
observe the change of any parameter in a certain time interval; a system of long-term observation, 
evaluation, control and forecasting of the state and changes of objects. In accordance with the 
canonical definition for the nature protection field of research, ecological monitoring is an 

information system of observation, assessment and forecasting of changes in the state of the natural 
environment, created with the aim of highlighting the anthropogenic component of these changes 
against the background of natural processes (Lysenko, Chumachenko and Sitnik, 2006).  
The environmental monitoring system (EMS) is a system of observation, collection, processing, 
transmission, preservation and analysis of information about the state of the environment, forecasting 
its changes, and developing scientifically based recommendations for making decisions on preventing 
negative changes in the state of the environment and complying with environmental safety 

requirements. 
The purpose of this publication is to develop methodological bases for monitoring the ecological state 
of the geological environment (GE) in the mine flooding zone of Donbas under the influence of the 
armed conflict. 
 
Method and Theory 

 

Monitoring of the ecological state of the GE in the mine flooding zone of Donbas in case of 

irreversible disruption of the ecological parameters of the subsoil in the area of hostilities in the 
general hierarchical structure refers to local, object and regional monitoring and is a complex system. 
Therefore, it includes observation, evaluation and forecasting of changes in the ecological state of the 
geological component of natural-technogenic-made geosystems (NTGS) "mining complex-geological 
environment" and the corresponding response of ecosystems to these changes, which are primarily 
related to the impact of flooding mines, dangerous factors and pollution of military origin and 
unsatisfactory land use in these territorie. (Paramonova, Brix and Ognyanik, 2003).  

It should be noted that under the conditions of impact on the surrounding natural environment by 
military facturs (MF) (destruction and geochemical pollution of landscapes, hydrological network, 
surface atmosphere, reduction of biodiversity, etc.), the transition of NTGS into a military-natural and 
technogenic made geosystem – MNTGS. (Lysenko, Chumachenko and Sitnik, 2006).  
A necessary condition for the successful functioning of environmental monitoring of the MNTGS is, 
first of all, the assessment and forecasting of the geological environment ecological state, which is 
under the influence of the factors of military-technogenic load (MTL) and is the main "depot" of its 
environmental consequences.  

Significant heterogeneity and gradient of underground water flows allow us to conclude that object 
monitoring networks should be deployed for individual mines, when organizing which should take 
into account the significant stochasticity of military and man-made influences (disruption of energy 
supply and water discharge, inter -mine overflows , etc.). This variability is determined by the 
characteristics of pollution sources, meteorological conditions, landscape and hydrological features of 
the area, the state of water bodies and the underlying surface, as well as geofiltration and hydro-
geomechanical processes in the upper zone of the geological environment during the flooding of 

workings and man-made cracking as a result of explosions of rockets, shells, mines, etc. 
Based on the results of research and observations of the  uncontrollable flooding process of Donbas 
mines and, mainly, the self- rehabilitation rise of mine water levels, a map of the state of flooding was 
constructed on June 27, 2022 (see Fig. 1). 
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In this case, ecological monitoring of operational zones and areas of database maintenance, organized 
and carried out as a three-unit - geological, biological and monitoring of sources and factors of MTL, 
can reasonably be called complex. 
 

 
 

Figure 1 State of flooding of the geological environment of the mines of Central Donbas (critical 
level – red <150 m, pre- critical level – yellow = 150-250 m, non-critical level – green >250 m) 
 
If the SEM database is decomposed by observation components, which is aimed at reproducing an 
objective picture of the ecological state of the MNTGS and MTL, then their complex can be presented 
in the form of a hierarchical tree (Fig. 2). 
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Figure 2 Tree of integrated ecological monitoring 
 

http://www.firstbreak.org/other.phtml?other=guidance&PHPSESSID=4a93090648f3d5ec3c3099fa75649852
http://www.firstbreak.org/other.phtml?other=guidance&PHPSESSID=4a93090648f3d5ec3c3099fa75649852
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The main feature of the complex organization and implementation of ecological monitoring of the 
geological environment state  in the mine flooding zone of Donbas under the influence of the armed 
conflict is the combination and balance of the solution of its systemic tasks related to the constant 
observation, assessment and forecasting of the state of the MNTGS and the resulting tasks of 

monitoring the GE on the nature and content of environmental hazards and threats of LAS in the zone 
of influence of WF and flooding of Donbas mines. 
The considered principle of organization and implementation of the ecological state  monitoring of the 
geological environment in the mine flooding zone of Donbas for the WF management areas involves 
the selection of priority indicators for monitoring the state of the surface layer of the air, lithosphere, 
natural biocenoses, surface and groundwater, as well as the state of human health. 
There are priority problems for surface water monitoring in the WF management areas, which should 
be taken into account during its organization and implemented. Complex and multi-component 

pollution of surface waters cannot be assessed by the sum of individual sanitary and hygienic 
indicators (permissible concentrations, Releases etc.), therefore the index-indicator approach has now 
been widely used, for example, during the scientific research of the Humanitarian Dialogue (HD) 
mission  used the water pollution index of water contamination (IWC). (Yakovliev and Chumachenko, 
2017). 
Today, the most significant environmental and man-made threats within Donbas are the following, 
which are associated with the flooding of mines in the area of mining operations: 

1. Violation of forged massifs of rocks and subsequent subsidence of the day-surface during the 
flooding of mine workings and zones of man-made fissures; 
2. Rising of the underground water level with flooding of the area and buildings in industrial zones 
and settlements; 
3. Waterlogging of additional areas; 
4. Pollution of underground and surface waters by mine waters; 
5. Release of toxic and explosive gases (methane, radon, etc.) from mine workings and zones of man-

made fissures;  
6. Activation of man-made microseismic phenomena. 
An alternative SEM vision of the geological environment in the mine flooding zone of Donbas in 
order to prevent an environmental disaster is possible due to the use of crowdsourcing systems, the 
"Internet of Things" and modern information and telecommunication technologies. 
First of all, the crowdsourcing system uses the potential of multiple access of socially active people to 
information networks and provides operational environmental monitoring. It uses modern technical 
means of collecting and analyzing operational information, namely: intelligent sensors (dosimeters, 

gas analyzers, seismic sensors, etc.), wireless sensor networks, video recorders with an intelligent 
platform for detecting terrorist threats, mobile devices, satellite monitoring, the Internet and drones 
aerial vehicles (unmanned flyihg vehicles-UFVs). 
The main factor in achieving efficiency is the appropriate actions of witnesses at the scene of an 
emergency situation, which determines the prompt receipt of primary information from the 
population, and informing about the occurrence of an emergency through mobile devices, namely: a 
call, sending SMS messages and thanks to the software application ( Android or iOS ) of this 

crowdsourcing system. The resource of the crowdsourcing system will be open to every citizen on an 
external Web portal, which will contribute to public, socially active and environmentally responsible 
activities of the population and the state. 
Consider the structural and functional scheme of this system (Fig. 3). 
It should be noted that sources of information can be not only intelligent sensors, but also various 
personal devices: phones, smartphones, tablets, video cameras, as well as on-board UFV equipment. 
In order to collect and process such a large volume of information, a powerful data center (data 

center) equipped with appropriate servers is required. First, data via the Internet or dedicated channels 
are sent to the internal server, then processed by employees of the central or regional crisis centers, 
and then published on the external server of the State Emergency Service of Ukraine.  
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Figure 3 Structural and functional scheme SEM 

 

Depending on the type of incoming data, appropriate servers are used for processing: GIS server, 
streaming data processing server, video analytics server, mail, file or video conference server. 

 

Conclusions 

1. The coal mining zone of Donbas, under the conditions of the complex impact of DB factors and 

uncontrollable ( self- rehabilitation ) flooding of mines, is in a state of irreversible changes in the 
ecological state of the GE and worsening of the LAS, taking into account the location above the 
mining operations of up to 60 cities and towns, within which a large number (approximately more 
than 3,000 ) are concentrated potentially dangerous objects (chemical, metallurgical, energy, toxic 
waste landfills, etc.). 

2. It should be noted that the methodological foundations of monitoring the ecological state of the 
geological environment in the mine flooding zone of Donbas under the influence of the armed conflict 
should be based on modern integrative approaches with the wide application of information and 
telecommunication technologies. 
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