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MONITORING THE INFLUENCE OF COAL MAN-MADE
LANDSCAPES ON THE ATMOSPHERE OF COAL-MINING
REGIONS

According to studies of recent decades, Ukraine is one of the most polluted and
environmentally problematic countries in the world. The level of pressure on the environment
in Ukraine has increased significantly during the fighting, starting in 2014 in the Donbas, and
has deteriorated significantly since 2022. At the present stage of social development, the
process of formation and implementation of an effective and efficient state environmental
policy, taking into account the existing natural resource potential of the regions and the
possibility of their transformation into the national economy, is of particular importance. In
recent years, although there has been a decline in production, the annual level of
environmental pollution is quite high, including due to incorrect reclamation after the closure
of coal mining enterprises. The influence of human activity on the structures of the Earth's
surface, today, is especially noticeable in the mining regions, where significant masses of
rocks have been brought to the surface and new structures have been created. Human
intervention in the process of landscape development leads to new relationships between its
components due to the processes of oxidation of rocks brought to the surface and the release
of energy and gas mixtures into the atmosphere.

The coal-mining regions of Ukraine, which are in a state of deep technogenic changes
and transformations, have a chance to use the results of intensive geological and technogenic
realities for the conclusions of the search for the scientific foundations of nature management
and environmental conservation. At the present stage of social development, which is
characterized by the acceleration of the pace of scientific and technological progress on the
one hand, the aggravation of environmental problems and environmental pollution, on the
other hand, the process of formation and implementation of an effective and efficient state
environmental policy, taking into account the existing natural resource potential of the
regions, is of particular importance.
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Introduction.

According to research in recent decades, Ukraine is among to the most polluted
and ecologically problematic countries in the world. Level of weighting on the
environment in Ukraine was notably higher during the fightings since 2014 in the
Donbas and has notably declined since 2022.

© E.I. Skopichenko, V.V. Vergelska, N.V. Vergelska, D.M. Golovchenko, S.M.
Oazirska, 2022
39



Tipnuua 2eonocia ma zeoexonozia, 2022, Ne2 (5)

Fightings in the area of processing areas, on the territory of Ukraine caused a
extansive and multifaceted technogenic weighting on the environment, particularly in
the coal mining areas. The dissolution of the coal mining enterprises in the Donets and
Lviv-Volyn basins in last years leads to the origin and development of interdependent
complexes of new negative phenomena and processes of repercussions on outside
environmental. In the last years, the question of the repercussions of coal mining on
the lithosphere, hydrosphere and atmosphere has become even more urgent in
connection with world research on the impact of the extractive industry on climate
changes.

The process of forming and realazing an available and effective state
environmental policy takes into account the existing natural resource potential of the
regions and the possibilities of their transformation into a national economy at the
present stage of social development. O. Bondar, N. Djachenko, V. Kravtsev, M.
Kovalchuk, V. Potapenko, L. Yakushenko, L. Yatsenko and many others devoted their
work to the study of modern problems of environmental protection and the definition
of directions for the formation and implementation of state environmental policy,
including at the regional level [1, 4, 5, 6, 9, 10, 11, 12].

Monitoring of changes in gas mixtures of coal mine tericons is a currently central
in study from the point of view of temperature changes, combustion of tericons and
their effect on the ecology of coal mining regions.

Materials and research methods.

Based on field's researches conducted in 2019-2021 by the authors of the
publication in the Krasnoarmeysky coal-mining region of Donbass and 2022 in the
Lviv-Volyn basin. Samples to determine the gas composition in tericon rocks and the
composition of rocks were taken. Laboratory studies of the chemical and gas
composition of terikon rocks were carried out in the complex laboratory of SE
"Ukrnaukageocenter" Poltava.

Presentation of the main material.

The problems associated with excessive use of natural resources, which is caused
by a transgress in the placement of productive forces and production capacities for a
long time in certain territories, have become especially acute at the present stage of the
development of society. As a result, mining regions with technogenic weight and
significant environmental problems are formed. In recent years, although there is a
decline in production, the annual level of environmental pollution is quite high,
including due to incorrect recultivation after the closing of coal mining enterprises. The
influence of human activity on the structure of the Earth's surface is especially
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noticeable in extractive regions today in the place where large masses of rocks have
been brought to the surface and new structures have been created. Human intervention
in the development of the landscape leads to new relations between its components due
to the processes of oxidation of rocks brought to the surface and the release of energy
and gas mixtures into the atmosphere.

Each coal basin (in particular, a mine or a carbon cut) has both - the general and
individual consequences of the development of carbon masses, which affect negatively
on the environment, is also determined by the geological structure of the region [2, 3,
7]. Monitoring of structural and geomorphological new farmations in the geological
environment which has natural-technological origin, especially in the mining areas, can
be used as a ground of the development a methodology for determining their effect on
the atmosphere.

In considering from the modern conditions of tericons (Fig. 1, 2), there is no
doubt about the relevance and need to determine the geological processes of newly
formed objects, which are a consequence of the interaction of natural-technological
factors of the modern geological process. Since the abundant masses bred and raised
to the surface are included in the natural energy-real circulation of matter and energy
on the surface, geological and geological-geochemical processes become. The most
pronounced are the processes in the combustion of slagheaps, which are representative
of both Donets and Lviv-Volyn basins (Fig. 3, 4). The processes of rock transformation
in the tericons in themselves have not been studied enough.

Fig. 1. Slagheap coal mine "Dorbropilska", Donets basin.
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Fig. 3. Slagheap coal mine " Rodynska ", Donets basin.
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Fig. 4. Slagheap coal mine " Lisova ", Lviv-Volyn basin.

During the study of the gas composition of tericons of the Krasnoarmiysk coal
mining area, the characteristics of the distribution of gas mixtures in various tericon
rocks were determined. Features of the composition of the gas mixture in the areas of
smoke spread on terikons have been established. That is, in the areas where unsaturated
hydrocarbons are determined in summer at the slagheap of Rodynska mine, smoke and
temperature rise are established in autumn-winter time with a clearly pronounced smell
of the gas mixture.

Smoke spread on slagheaps in November 2021 was fixed up in the both of mines
— Rodynska (Fig. 5) and Stepova (block 2) of the Pavlograd coal mining area. In 2022,
the smoke spread on slagheap was investigated in the Lviv-Volyn basin at the
Chervonogradska 5 mine (Fig. 6, 7). It is noted that acetylene was determined in gas
mixtures from slagheaps with smoke of the Krasnoarmiyska area, and ethylene in the
Chervonogradska area. Therefore, the study of the gas content of slagheaps should
continue to monitor such phenomena and establish the release of gas mixtures into the
atmosphere.
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Fig. 7. Slagheap coal mine " Chervonogradska 5 ", Lviv-Volyn basin.

Monitoring of ecological violations in coal mining regions has been taking place
for many years, but this is conceived as a result of extractive works of energy raw
materials [7, 8, 13]. Today, a good few has been done to improve the environmental
situation in technologically loaded in the coal mining regions, but even more remains
to be solved with the subsequent closure of coal mines. In recent years a decision has
been made: it is planned to reform the coal industry and transform the coal mining
regions of Ukraine together with international partners.

Conclusions.

Coal mining regions of Ukraine, which are in a condition of deep technogenic
changes and transformations, have a chance to use the results of intensive geological
and technogenic realities to conclude the search for scientific foundations of nature
management and environmental conservation. At the present stage of social
development, which is inherent an accelerating the movement of scientific and
technological progress from the one side, escalation environmental problems and
environmental excursion - on the other, the process of forming and realization an
effective state environmental policy, which is considering potential the existing natural
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resources of the regions.

It is advisable to carry out complete recultivation on the territory of closed mines,

to improve the environmental condition of technologically loaded (mining) regions. In
some cases, it is reasonable to give preference to complex scientific, industrial and
tourist projects, which will allow to conduct the monitoring and establishing geological
and geochemical changes to reduce the negative impact on the environment, in
particular on the atmosphere.
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MOHITOPHUHI BIVIMBY BYI'VIbBHUX TEPUKOHIB HA
ATMOC®EPY BYTJIEBUIOBYBHUX PEI'TOHIB

3a JaHUMU JTOCHIJIKEHb OCTAHHIX IECATUIITh, YKpaiHa BXOJAUTH A0 YHMCIa HAMOUTbII
3a0pyAHEHUX Ta €KOJIOT1YHO MPOOJIEMHUX KpaiH cBiTY. PiBeHb HaBaHTaKeHHs Ha
JTOBKULIS B YKpaiHi 3HauHO 3pic 3a yac OoioBux Aiil mouynHatoun 3 2014 poky Ha
JonOaci ta 3HauHo moripmuBcesa 3 2022 poky. Ha cydacHoMy erami CycHuIbHOIO
PO3BUTKY OCOOJIMBOrO 3HaU€HHs Ha0yBae mpolec GopMyBaHHA Ta peajtizallii J1€BO1 Ta
e(eKTUBHOT JepKaBHOI €KOJIOTIYHOI TOJITHKH, IO BPAaXOBYE ICHYIOUUU MPUPOTHO-
pECypCHUI TOTEHIliaJl PErioHIB Ta MOKJIMBOCTI iX TpaHC(OPMYBaHHS y HapoOJHE
rocrogapctBo. OCTaHHIMM POKaMH, XOY 1 CIIOCTEPIraeThCs craja BUPOOHUIITBA,
IIOpIYHUYN piBEHb 3a0pyAHEHHS JOBKULIS TIOCUTh BUCOKHUH, B TOMY YHUCII, 132 paXyHOK
HEKOPEKTHO1 PEKyJIbTUBAIIIT TICIIsI 3aKPUTTS BYTJIEBUIO0YBHUX MiANPUEMCTB. Brimns
JIOJICHKOI AISUTBHOCTI HA CTPYKTYPH MOBEPXHI 3eMJI1 Ha ChOTOAHIIIHIN JIeHb 0COOIHBO
BIIUYTHHI y BUIOOYBHUX perioHax, /¢ Ha IOBEPXHIO BHUBEICHO 3HAYHI MacH TOPia Ta
CTBOPEHO HOBI CTPYKTYpH. BTpyuyaHHs JIOJWHU y MPOIEC PO3BUTKY JaHAmadry
NPU3BOAUTH O HOBUX BIIHOCHH MDK MOr0 KOMIIOHEHTaMH 32 PaxyHOK IPOIIECIB
OKHUCJICHHSI BUBEJICHUX Ha TOBEPXHIO IOpPiJ Ta BHUBUIBHEHHS €HEPrii 1 ra3oBHX
cymirieit B atMmocdepy.

ByrnenoOyBui perionu VYkpainu, ski mnepeOyBarOTh y CTaHI TJIMOOKUX
TEXHOTEHHUX 3MiH Ta TIEPEeTBOPEHb, MAIOTh IIIAHC BHUKOPHUCTATH PE3yJbTaTU
IHTEHCUBHUX T'€0JI0r0-T€XHOTC€HHUX PEaIbHOCTEH ISl BACHOBKIB, MONTYKIB HAYKOBHUX
3acajl MPUPOJOKOPUCTYBaHHS Ta 30€peKeHHs HABKOJUIIHBOTO cepemoBuia. Ha
Cy4acCHOMY €TaIll CyCHUIBHOTO PO3BUTKY, SIKOMY IpUTaMaHHE NMPUCKOPEHHS TEMITiB
HAyKOBO-TEXHIYHOTO MPOTPECY 3 OTHOTO OOKY, 3arOCTPEHHS €KOJIOTTYHUX MPOOJIeM Ta
3a0pyHEHHS HABKOJIMIIIHHOTO CEPEIOBUINA — 3 IHIIOTO, OCOOJIMBOTO 3HAYCHHS
HaOyBae mporec (opmyBaHHS Ta peanizamii Ji€BOi Ta €(QEeKTUBHOI Jep)KaBHOI
€KOJIOTIYHOI TONITHUKH, 1[0 BPAaXOBYE ICHYIOUMW MPUPOTHO-PECYPCHUIN TOTEHITIA
pETiOHIB.

Knrouosi cnoea: ByrnenoOyBHi perioHH, TEPUKOHHU, 3aKPUTTS MIAXT, MOHITOPHHT.
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MOHUTOPHUHI BJIUAHUSA YT'OJIBHBIX TEPPUKOHOB HA
ATMOC®EPY YIVIEAOBBIBAIOIIIUX PETUOHOB

[Io maHHBIM HCCIIENOBAaHUU MOCIEAHUX HNECATUICTHM YKpanHa BXOJIUT B YHCIO
HauOosiee 3arpsA3HEHHBIX W HKOJOTHYECKH MPOOJEMHBIX CTpaH MHpA. YPOBEHb
Harpy3ku Ha OKPYXXaIIYyI0 cpeay B YKpauHE 3HAUUTEIBHO BBIPOC 32 BpeMs OOEBBIX
nevictBuii, HaunHas ¢ 2014 roma Ha JloHOacce, U 3HauMTENbHO yxyamuicsa ¢ 2022
roma. Ha coBpeMeHHOM »JTame OOIIECTBEHHOTO pa3BUTHS 0C000€ 3HAUYCHUE
npuoOperaer npoiecc GOpMHUPOBAHUS U peaIn3aluu JeHCTBEHHON U 3 (PeKTUBHON
FOCYJApPCTBEHHOM DKOJOTHUYECKOW TMOJIMTUKH, YYUTHIBAKOIIEH CYIIECTBYIOLINMI
MPUPOTHO-PECYPCHBIN MOTEHIINAT PETHOHOB U BO3MOXXHOCTHU UX TPaHC(HOPMUPOBAHUS
B HApOJIHOE X035MUCTBO. B mocieaHue ropl, XOTh U HaOJII01a€TCsl CIIa 1 TPOU3BO/ICTBA,
€XKErOJAHBbIN YPOBEHb 3arpsi3HEHUS] OKPYKAIOMIEH Cpebl JOCTATOYHO BBICOK, B TOM
YHUCJIe M 3a CYET HEKOPPEKTHOW PEKYJIbTHUBAIIMU TOCIE 3aKPBITUS YTJIEI00BIBAIOIINX
npeanpudaTuii. BiausHue yenoBeuecKOn NESTEIbHOCTH HAa CTPYKTYPhl MOBEPXHOCTH
3emiiH, Ha CeTOAHSIITHUN JIeHb, OCOOCHHO OIIIYyTUMO B JTOOBIBAIOIIMX PETHOHAX, T/IC HA
MOBEPXHOCTh BBIBEJICHBI 3HAYUTEIbHBIE MACChl IOPOJI U CO3/IaHbl HOBBIE CTPYKTYPHI.
BwmemaTenscTBO uenoBeka B mpoliece pa3BUTHs JdaHAImadTa MPUBOIUT K HOBBIM
OTHOLICHUAM MEXIY €ro KOMIIOHEHTAMH 3a CYET MPOLIECCOB OKUCIICHUS BBIBEICHHBIX
Ha TTOBEPXHOCTH MOPOJ M BEICBOOOXKICHHS YHEPTHH U Ta30BBIX cMecel B aTMocdepy.

VYrienoObIBaOIKe PETUOHBI Y KpauHbI, HAXOASAIIHUECS B COCTOSHUU TITyOOKHX
TEXHOTCHHBIX M3MEHEHUH U MpeoO0pa3oBaHWi, HMMEIOT IIIaHC KCIOJb30BAThH
pPE3ybTaThl MHTEHCUBHBIX I'€0JIOTOTEXHOIEHHBIX PEATbHOCTEN JIJISI BBIBOJIOB IMIOWCKOB
HAay4YHbIX OCHOB IPHUPOJONOJIB30BAHUS M COXPAHECHUs OKpyxaromen cpensl. Ha
COBPEMEHHOM JTare OOIIECTBEHHOI'O PAa3BHUTHSA, KOTOPOMY IIPHUCYIIE YCKOpPEHHUE
TEMIIOB HAyYHO-TEXHHUYECKOTO Iporpecca ¢ OJHOM CTOPOHBI, OOOCTpEHHE
AKOJIOTUYECKUX MPOOJIEM M 3arpsi3HEHHE OKPYXKAoIIeH cpelbl — ¢ JIPyrou, ocodoe
3Ha4YeHHE IpuobOperaeT mporecc (GOPMUPOBAHUS M peaM3allid JICHCTBEHHOW H
3 PeKTUBHON TOCYJAapCTBEHHOW  OSKOJOTHMYECKONH  TOJHMTHKH, YIUTHIBAIOIIHAM
CYIIECTBYIOIIHI MTPUPOTHO-PECYPCHBIN MOTEHIMAT PETHOHOB.

Knroueevie cnoea: yrienoOBIBAIONINE PETUOHBI, TEPPUKOHBI, 3aKPHITHUE IIIAXT,
MOHUTOPUHT.
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