Exosnoriuni nayku Ne 5(44) H HAYKOBO-TTPAKTUYHUI 3KYPHAA

YAK 332.33:502/504(477.61)
DOI https://doi.org/10.32846/2306-9716/2022.ec0.5-44.19

GEOHISTORICAL ANALYSIS OF ECOLOGICAL PROBLEMS
OF LAND RESOURCES OF LUHANSK REGION (UKRAINE):
PRE-WAR RETROSPECTIVE

Sopov D.S.

Luhansk Taras Shevchenko National University
Koval str., 3, 36003, Poltava
Inu.sopov@gmail.com

The article highlights the results of a geohistorical analysis of ecological problems of land resources in the Luhansk region before
the start of a full-scale Russian military invasion of Ukraine. The influence of human economic activity (in particular, agriculture
and coal industry) on the nature of land use in Luhansk region (separately for the right-bank and left-bank parts) is considered.
Emphasis is placed on the importance of soil contamination and planar erosion in the process of soil and land degradation, which is
especially pronounced on the Donetsk ridge (right bank of the Seversky Donets). The role of the semi-mountainous relief of the Donetsk
ridge as a natural factor in the spread of erosion processes is noted. A brief historical overview of attempts to combat the development
of ravines in the Luhansk region, which were carried out since the second half of the nineteenth century, but in the vast majority were
not effective. One of the negative factors influencing the structure of land use is the allocation of an increasing area for pastures, which
increases the intensity of erosion processes. The detrimental influence of mine production on the structure of land use in the studied
region is highlighted. The ecological consequences of physical alienation of lands as a result of their occupation by waste heaps, heaps
and other anthropogenic forms of relief formed by mining activities are noted. It is emphasized that not only the mines themselves,
but also concentrators, communication facilities, etc. play a role in reducing the area occupied by agricultural land, and thus cause
negative changes in the structure of land use in the right bank of the Luhansk region. It is noted that extensive as well as excessively
intensive land use in agriculture and coal mining in Luhansk region has led to the degradation of large areas of land and impoverishment
of the land fund. It is emphasized that the current structure of land use needs radical changes, which should be based on new conceptual
principles and a systematic approach to the problems of nature management. Of course, all these principles and approaches will
be possible to implement and put into practice only after the complete de-occupation of the studied region. Key words: land using,
degradation of lands, plane washing, extensive using of lands, nature using.

Tleoicropuynmii anadi3 exosoriunux mnpodsem 3emeabHUX pecypciB Jlyrancbkoi oomacti (Ykpaina): noBilicbkoBa
perpocnexkrusa. Conos JI.C.

B cTaTTi BUCBITJICHO PE3y/bTaTH MPOBEJCHOIO I€0iCTOPUYHOIO aHAIIi3y eKOJIOTIYHHX MPoOiIeM 3eMeNbHUX pecypciB JIyraHChkol
00macTi 10 moyaTKy MOBHOMACIITAaOHOTO POCIHCHKOTO BiiCEKOBOTO BTOPTHEHHA B YKpaiHy. PO3MIsSHYTO BIUIMB roCIIONapChKOi Aisiiib-
HOCTI JIIONUHHU (30KpeMa, CIbCHKOTO TOCIIOAApCTBa Ta BYTiUIBHOI IPOMHUCIOBOCTI) Ha XapakTep 3eMJIeKOpUcTyBaHHs B Jlyranchkii
3MUBY B IIPOIIEC] AETPaallii IPYHTIB i 3eMeb, [0 0COOINBO BHpaxkeHo Ha JloHerbroMy Kpsoxi (rpaBobepesoki p. CiBepebkoro JiHI).
BinzHaueHo ponb HamiBripchkoro penbedy JJoHenbkoro Kpshka K IPUPOAHOTO YHHHHKA TOMUPEHHS epo3iifHuX npoueciB. HaBeneHo
KOPOTKHUH icTOpHuHHMiT onis crpod GopoThOH 3 PO3BUTKOM sApiB Ha JIyraHIuHi, sKi MPOBOAMINCS, MOYMHAIOYH IIIE 3 APYroi Moyio-
BuHH XIX cT., ane B nepeBaXkHiil OLTbIIOCTI He Oy e(heKTUBHUMH. SIK OIMH i3 HETAaTHBHUX YMHHHKIB, 10 BIUIMHYJIN Ha CTPYKTYpY
3eMJICKOPHCTYBaHHS, OKPECIICHO BiJIBEICHHS AeAali OUIBIIOL IUIOMII il ITACOBHUIINA, IO IiIBUIIY€E IHTCHCUBHICTH €PO3IHHUX MPOIe-
ciB. BucBiTiIeHO 3ryOHUII BIUTMB IaXTHOTO BUPOOHHIITBA HA CTPYKTYPY 3€MICKOPUCTYBAaHHS B TOCIIIKYBAaHOMY pETioHi. 3ayBakeHO
1100 EKOJIOTTYHUX HACIIIKIB (Di3UUHOTO BiJUy)KESHHS 3eMeJIb BHACIIIOK 1X 3aiHATTS MOPOIHUMH BiIBajJaMy, TEPUKOHAMH Ta iHIIMMHU
AQHTPOIOTCHHUMHU (opMamMu penbedy, YTBOPCHUMH TiPHHYOIPOMHUCIIOBOIO MisUTbHICTIO. [TiKkpeciieHo, Mo He JHIIe BIacHe IaXTH,
a I 30aragyBaybHi (aOpHKK, KOMYHIKalifHi CIIOPYAM TOIIO BIIrparoTh MEBHY PO Yy 3MEHIICHHI IUIONI, 3aifHATHX CLIBCHKOTOCIIO-
JApChKUMU YTiAISMH, 8 OT)KE — BUKJIMKAIOTh HETATUBHI 3MIiHH CTPYKTYpPH 3€MJICKOPUCTYBaHHS y MPaBoOepeXHiil YacTHHI TEpUTOPii
Jlyrancpkoi obnacti. BinzHaueHo, 110 €KCTEHCHUBHE, a TaKOX HAAMIpy IHTEHCHBHE 3€MJICKOPUCTYBAHHS B CLILCBKOMY IOCHOAPCTBI
Ta BYIJIeBH00YBHII TpoMuciIoBocTi B JlyranchKiii obacTi mpu3Beny 10 Jerpajaiil BEMTHKHUX IUIOI] 3eMeb Ta 3yO0XKiHHS 3eMeJIbHOTO
¢donry. Haronomeno, mo copmMoBaHa CTpyKTypa 3eMJIEKOPHCTYBaHHS OTPeOy€e paJuKaIbHAX 3MiH, sIKi 0 Mayii 6a3yBaTHCs! Ha HOBHX
KOHIIETITYyAIbHUX MPUHIIUIAX 1 CHCTEMHOMY HiIXO0i 10 MPoOIeM MPUPOIOKOPHCTYBAaHHSA. 3BiCHO, BCi I1i IPUHIIUIIH 1 ITi IXOAH MOXKITHBO
Oyzie BIPOBAAUTH 1 BTUIUTH B )KUTTSA TUIBKH IICIIS IOBHOT JEOKYMALIil JOCTIKyBaHOTO periony. Kntouosi cioea: 3eMIEKOPHCTYBAaHHS,
Jerpajanisi 3eMelb, IUIOIMHHUN 3MUB, eKCTEHCHBHE BUKOPUCTAHHS 3eMellb, IPHPOJOKOPUCTYBAHHSL.

Introduction. The economic development of any
territory is always connected with the use of natural
resources. With the increase in volumes and rates of
production, the pressure on the natural environment also
increases. In the Luhansk region, the development of the
economy proceeded in two directions: agricultural pro-
duction and coal production. In both cases, the land expe-

rienced the greatest pressure, which caused the physical
reduction of the land fund, the deterioration of the phys-
ico-chemical properties of the soil, the loss of crops, the
deterioration of the sanitary and hygienic living condi-
tions of the population, etc. of special relevance.

The purpose of the article is a pre-military excur-
sion into the history of land use in the Luhansk region
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and the identification of the causes and consequences of
the impoverishment of the land fund — the basis of the
socio-economic development of the region.

Review of recent publications. Among Ukrainian
scientists whose focus is on researching the history of the
development of land relations and land use in Ukraine and
the world as a whole, L. M. Boyko [13], A. M. Tretyak
[15], V. V. Medvedev and T. M. Laktionova [18]. In par-
ticular, with regard to the Luhansk region, these ques-
tions and problems are investigated by such scientists as
0. O. Kiselyova, Yu. O. Kiselyov, L. V. Denischenko [14;
16; 17] and others. In their works, the historical and geo-
graphical aspects of land evaluation are considered, the
issues of geoplanning and regional planning are raised,
ecological problems of land use are highlighted, etc.

Presenting main material. The economic develop-
ment of the territory of the modern Luhansk region began
with agriculture, which was associated with favorable
natural conditions and rich natural resources — a temper-
ate climate, fertile lands, large areas of forests confined
to the valleys of navigable rivers and large streams [20].

The bulk of the inhabitants of Slobozhanshchyna and
the Donetsk steppes were engaged in land cultivation.
Two systems of agriculture operated here: three-field
and fallow. In the presence of large reserves of land, the
peasants used the fallow system, which was gradually
replaced by the three-field system, according to which
the land was divided into three parts: two of them were
cultivated and sown, and the third was left for steam. In
the future, there was an alternation of used plots. After
two years of processing, the land remained free and
rested for the third year [7]. Such a system was deter-
mined by the fact that there was plenty of land, and there
was no point in worrying about the problem of preserv-
ing their fertility.

In the first half of the 18th century only a small part
of the land was cultivated. As the territory was settled
and developed, starting from the middle of the century,
the cultivated areas began to expand. Wasted lands were
abandoned, transferred to new, virgin lands. Gradually,
arable lands advanced on the slopes of river valleys and
large streams, fallow lands were plowed; steppe fires
and fires, unregulated livestock grazing led to disruption
of the turf cover, physical rejection of land for buildings,
roads, etc. took place. The extensive form of land own-
ership caused a low yield of grain crops.

The structure of nature management in the Luhansk
region has changed qualitatively since the end of the
18th and the beginning of the 19th centuries, when, after
the discovery of hard coal in the Donbass, coal mining
began and spread more and more. At this stage, human
activity in the natural environment began to lead to its
significant changes [19].

The systematic influence of man on the environment
increased, which caused a violation of the ecological
balance in nature. This was especially noticeable on
lands, as the most vulnerable component of the natural
environment.

Already from the beginning of the economic devel-
opment of the modern territory of the Luhansk region,
the land began to be destroyed. But official data on the
condition of the lands and the structure of land use date
back only to the 18th century, when in 1789-1804, the
General Demarcation was carried out. According to his
data, until 1861, the plowed area of the territory did not
exceed 1-2 % [12]. The reform of 1861 removed the
invisible barrier that prevented the settlement of the rich,
but unexplored region. And the first result of mass set-
tlement was a sharp increase in arable land by the end
of the 18th century — up to 31-45 % [6], which entailed
increased erosion.

Plain washing from the sloping lands, common in the
region, almost did not attract the attention of research-
ers. The most obvious consequence of erosion processes
was the formation of ravines. Thus, characterizing the
Lysychan parish of the Bakhmut district, I. F. Levakivskyi
(1871) noted: «there are many ravines, they occupy an
area of up to 40 acres on the estate of 648 acres, not
counting the beams...» [4]. Based on these figures, it can
be calculated that the area occupied by ravines was more
than 6 % of the area of the estate. There is no reason to
believe that the author cites the most developed territory
as an example, so we apply these figures to the entire
Lysychansk Volost, which is homogeneous both in terms
of nature and development.

The plowing of more and more new territories, mainly
slopes, the formation of numerous borders served as the
cause of accelerated erosion. And L. F. Levakivskyi gives
the following example: «In 1890, in the fall, a furrow
was made in the direction of the slope; by the fall of
1990, a ditch about 40 fathoms long, two-quarters deep,
and the same width formed from this furrow» [4]. It was
about the village Nagalno-Tarasivka, located in the cen-
tral part of the Donetsk ridge.

Immoderate and unreasonable plowing with all its
consequences «has a long history and its own historical
reasons: firstly, the possibility of selling cereals and their
export, which continuously grew, and later — the growth
of the population — forced to constantly increase the ara-
ble area» [5]. The increase in the area of arable land led
to the destruction of natural vegetation, the reduction of
virgin steppes, which further strengthened erosion pro-
cesses (natural erosion changed to more intensive accel-
erated or anthropogenic erosion).

In the conditions of the Donbass, where virgin steppes
were confined to watersheds with a ridge-ridge-basin
relief, both basins and slopes were destroyed, which
intensified erosion processes. V. I. Taliyev [9] noted
that the majority of exposed slopes with washed away
soils occur near settlements, which clearly indicates the
anthropogenic origin of erosion. The same opinion was
shared by E. M. Lavrenko, who linked the presence of
large areas of stony wastelands with unmanaged human
activity [3].

Abandoned eroded lands, which were previously
used for arable land, were collapsing. Unregulated live-
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stock grazing had a detrimental effect on the condition of
the turf. Even in bairach forests, which play an amelio-
rating role and contain rich fodder resources, livestock
grazing led to the disturbance of the sod cover, the wash-
ing away of forest soils, the exposure of the root sys-
tem of trees and shrubs, the young growth being eaten
by cattle, the forests withered, gradually losing their
water protection and forest improvement significance.
The destruction of forests for the purpose of increasing
arable, garden and meadow land is evidenced by the
names of some streams — Gorikhova, Lypova, etc. The
so-called «unsuitable» lands were formed on the slopes
of these beams [19].

Solid runoff, which increased due to erosion, wors-
ened the hydrogeological conditions of the once naviga-
ble rivers of Donbas. Fine soil, carried in large quantities
from ravines and gullies, caused siltation and shallowing
of rivers, their waterlogging in some areas. Surface run-
off from sloping plowed lands reduced the humus hori-
zon and worsened soil quality.

The extent of erosion in general and furrow erosion
in Donbas, in particular, is evidenced by the materials of
the report of forester V. Reich to the head of the Luhansk
sand-furrow district of the Donetsk regional department
in 1918: «Everyone knows too well what inconvenience
growing ravines present to the plowman. In particular, in
our county (Slavyanoserbsky), they are simply a scourge
for any peasant, because it is absolutely impossible to
find a single road in the county that is not cut by one
or another ravine. According to survey data, I can say
that in our county there are about 3000 ravines, which,
together with the beams, take almost a tenth of the entire
land from the plowman, that is, about 34000 acres» [1].

In another «Report on the fortification of ravines in
the past, present and future» of 1918, it is also noted
that, according to survey data, there are more than
3000 ravines with an area of over 3000 acres in the
Slavyanoserbsky district [1].

The fragmentation of the territory, which was grow-
ing more and more, and the growth of areas unsuitable
for agricultural use of land, caused a decrease in plowing.
The damage caused by ravines became so significant that
they were one of the causes of crop failures. In particular,
the cause of the crop failure of 1891, which covered twen-
ty-one of the best agricultural provinces of the Russian
Empire, «many considered... the draining and destructive
activity of the ravines» [9], which were gradually formed
from previous farming. Destruction of any woody vegeta-
tion in steppe areas and plowing of steep slopes of valleys
and streams led to a decrease in soil moisture.

The strengthening of erosion processes in the region
began in the second half of the 19th century, that is, much
later than in the entire territory of European Russia.
Intensive plowing, incorrect agricultural techniques,
bordering in combination with peculiar natural condi-
tions (significant dismemberment by an ancient erosion
network, large areas of steep slopes, weak soil resistance
to erosion, the nature of precipitation, etc.) led to such a

rapid development of erosion that by 1917 it had reached
catastrophic proportions. In order to get the maximum
benefit from the land at minimum costs, eroded areas
were abandoned and new ones were developed. The
«unsuitable» land used for cattle grazing was turned into
stony and crushed stone and was finally taken out of eco-
nomic use. Thus, the increase in arable land eventually
led to its reduction [20].

It cannot be claimed that no attempts were made to
improve the situation, but they were of a local nature. All
attempts to stop the effect of erosion by means of forest
improvement without combining them with agrotech-
nical measures did not give the proper effect [11]. The
main task — complex regulation of runoff and soil protec-
tion throughout the eroding catchment area — remained
unsolved.

M. A. Rozov noted that a whole complex of
extremely favorable conditions and reasons for alluvial
erosion was formed on the Donetsk Ridge. In his opin-
ion, the Luhansk district was the most affected: «...the
highlands, which diversify the relief, increased plowing,
lack of trees, obviously, and the pronounced continental
climate — all this contributed to spring formation» [8].

The evaluation of the territory of Donbas in terms of
erosion is confirmed by the above materials of E. E. Kern,
who singled out the Katerynoslav province, and espe-
cially the Bakhmut district, as strongly charged. In many
villages, he wrote, «the area under active ravines was
from 5 to 30 % of the total area of the poviats» [2].

After the Second World War, anti-erosion measures
were carried out on a limited scale and were reduced
only to remedial ones. Their effect was insignificant due
to the plowing of «virgin» lands. Further measures were
not effective, there was no systematic fight against ero-
sion in Donbas [19].

The processed literary, archival and fund materials
testify to the fact that the problems of the catastrophic
state of agricultural lands not only did not disappear, but
deepened over time.

In the northern part of Luhansk region, which has
been in the middle of the 17th century was settled
mainly by people from Zadnipryan Ukraine, settlements
were concentrated along rivers and large streams. Since
mineral deposits had not yet been found there, the peas-
ants grew bread, vegetables and raised livestock. The
ancient erosional dismemberment of the region became
stronger here as well due to human economic activity,
and the steppes receded into watersheds, the rich nat-
ural pastures were subjected to intensive and unregu-
lated livestock grazing, planar washing occurred on the
slopes, ravines were formed. The formation of ravines
became more and more intense due to the fact that the
peasants abandoned the lands disturbed by erosion and
developed new areas, the so-called «wastelandsy», but
the erosion processes did not stop even on the aban-
doned lands, because an impetus had already been given
due to the disturbance of the turf cover, mainly on the
slopes surfaces.
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It is known that planar washing leads to a decrease
in soil fertility due to the deterioration of the physical
and chemical properties of the soils themselves and the
air-water regime. There are no data on the intensity of
planar washout in the territory of the modern Luhansk
region over the past centuries, but modern studies tes-
tify to the gradual and steady nature of this process.
Currently, 63,6 % of agricultural land in Luhansk region
suffers from planar erosion alone.

At that time, quite widespread bayrak forests, which
played a reclamation role and contained rich fodder
resources, were intensively affected by cattle grazing,
which led to disturbance of the turf, washing away of
forest soils, exposing the roots of trees and bushes;
the young growth was eaten by livestock, so the for-
ests degraded and lost their water protection and forest
improvement significance. Thus, the spontaneous use
of land caused the strengthening of erosion processes,
in particular planar washing, and, therefore, led to soil
degradation, especially from the second half of the
19th century.

The semi-mountainous nature of the relief of the
right bank, especially its highest part — the Donetsk
ridge, was not favorable for agricultural development,
and therefore for a long time there was no large perma-
nent population here [1].

The right bank of our region was somewhat late, but
underwent the same changes in the landscape contours
of the environment as the left bank, which was also con-
nected with the agricultural development of the territory.

Despite the predominant development of the mining
industry on the right bank of Luhansk region, agricul-
tural production here also played its role in the degra-
dation of the land fund. Fertile chernozems confined to
the Main Donetsk watershed were intensively exploited,
which, together with negative natural processes, could
not but cause their rather rapid impoverishment. The
lands were subjected to a great violent agricultural load.
As a result of the combined action of various anthropo-
genic factors, there is a greater transformation of the nat-
ural environment, and therefore the environmental stress
on land resources is greater.

After the reform of 1861, the rapid development of
industry began in the region. This was facilitated by the
presence of huge natural resources, which at that time
were not only explored, but were already being devel-
oped. In 1792, coal deposits were discovered in the area
of present-day Lysychansk. A little later, ore was discov-
ered here and the first blast furnaces were built, which
were soon abandoned.

With the discovery of hard coal deposits, this region
began to take shape as an industrial one, which left a
certain mark on the structure of the land. After all, the
area of disturbed land, unsuitable for agricultural use,
was also increased due to both underground excavations
and surface excavation works.

Industrial coal mining began in the second half of
the 19th century, and during the first ten years, 500000
poods (about 8 tons) of coal were mined monthly. Over
a century and a half, coal production has increased more
than 200000 times.

Today, the number of mines in Luhansk region,
together with closed ones and those in private owner-
ship, is more than 300. About 30 beneficiation factories
should be added to them, since the latter play the same
role in reducing the land fund.

The contour of influence of mining operations within
the mining region of Luhansk region covers an area of
more than 1300 km?, mainly on the right bank of river
Siversky Donets. The area of mine fields exceeds 8000
km?, which is 31 % of the area of the coal region [10].

The urgent problem of the coal region of the region
has long been the physical loss of land, that is, the reduc-
tion of land resources as a result of their occupation by
rock dumps and branched ground structures and com-
munications, which make up more than 4 % of the arca
of the coal region. Annually, 12 million tons of «empty»
rock is accumulated in the dumps of mines and benefici-
ation factories. The total volume of rock removed to the
earth’s surface within the Luhansk region is more than
10 billion m? [10].

For several centuries, significant areas under agri-
cultural and forest lands were destroyed or signifi-
cantly reduced, significant areas were used under var-
ious man-made constructions and communications.
Thus, only the mining industry reduces the land fund
of the region by 4,1 %.

Conclusions. Intensive and extensive agricultural
activity in the Luhansk region over the centuries has led
to the degradation of land in agriculture due to anthro-
pogenic, accelerated erosion, and in mining — due to
the physical removal of land due to intensive mine con-
struction and soil intoxication by mine waters and runoff
from rock dumps.

The structure of land use has acquired violent fea-
tures, the use of land in the region has become irrational
and ineffective and requires the development of new
conceptual principles and a systematic approach to the
formation of an optimal structure of nature use in gen-
eral and land use in particular.
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