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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of geology and technical sciences in the Emerging Sources Citation
Index demonstrates our dedication to providing the most relevant and influential content of geology
and engineering sciences to our community.

KasakcmaH Pecniybniukacekl ¥rimmbik fbinbivM akademusicbl «KP YFA Xabapnapel. [eonoesusi xeHe
MexXHUKarbIK fbifibiMOap cepusiCbl» fbibIMU XypHarnbiHbiH Web of Science-miHq xaHanaHraH
Hyckacbl Emerging Sources Citation Index-me uHOekcmeriyee KabbinndaHraHbiH xabaprnalosl. byn
uHdekcmery 6apbicbiHOa Clarivate Analytics komnaHusicbkl XypHandbl odaH api the Science Citation
Index Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
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GEOSTABILIZATION OF ECOLOGICAL EQUILIBRIUM AS A RESULT
OF FOREST FIRES

Abstract: The article describes the reasons for the geostabilization of ecological balance as a result of
forest fires. Fires lead not only to social and material damage, but also to pollution of natural environments:
air, surface and soil waters, soil; to the death of plants and animals. The impact of fires on the environment,
the reasons, scale and features of these processes are considered. Particular attention is paid to toxic pollution
of the environment, since this type of exposure is most dangerous for humans and living organisms.

Particular attention is paid to the study of the ecological danger of fires, in particular, the change in the
planet’s climate due to the increase in the atmosphere of aerosols and climatically active gas impurities
during massive fires in the event of a nuclear war; one of the most serious sources of fire hazard makes the
content of some very dangerous chemical compounds in the «emissions and waste» of fires, such as dioxins,
polyaromatic hydrocarbons, which are trace impurities in relation to the main pollution of the modern world
(carbon oxides, nitrogen, sulfur, fertilizers, metals) ; the number of industrial accidents accompanied by fires
is also increasing, including in the chemical industry and during the production and transportation of gas and
oil; in addition, special attention should be paid to protection from man-made accidents and disasters due
to changes in the conditions of existence of biocenoses, as a result of the effect of fires on the environment.

Thus, the results of the analysis of forest fires showed that the fire leads to the ecological consequences
of the earth’s atmosphere; flora and fauna; hydrosphere and lithosphere. Soil, as the main component of
biogeocenosis, is most sensitive to the effects of fires. In addition to the fact that fires directly affect forest
biogeocenoses, forest fires have an impact, for the most part, indirectly. The consequence of their influence is
an absolute change in soil conditions, therefore, microbiochemical soil processes.

Key words: forest fires, impact on the environment, ecological consequences, geostabilization of
ecological balance, environmental hazard, biogeocenosis.

Introduction. Fires lead not only to social and material damage, but also to pollution of natural
environments: air, surface and soil waters, soil; to the death of plants and animals. The State Fire Service
employees of the Committee for Emergency Situations of the Ministry of Internal Affairs KZ today have the
task not only to eliminate fires, but also to prevent or reduce pollution and destruction of natural environment
during the fire fighting.

Consider the effect of fires on the environment (OS), the causes, extent and characteristics of these
processes, particular attention should be paid to toxic pollution of the OS, since this type of exposure is most
dangerous for humans and living organisms.

Along with the development of civilization, a human created “powerful technosphere” - artificial
energetically saturated living environment, where there are many sources of ignition and combustible
materials. The peculiarity of the modern world is that large reserves of combustible materials accumulate in
separate technosphere facilities, warehouses, and enterprises, which makes fires very dangerous.

The ecological danger of fires became even more evident thanks to the work of Russian and American
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experts who developed a scenario for climate change on the planet due to increase in the atmosphere of
aerosols and climatically active gas impurities during mass fires in the event of the nuclear war.

In addition to a large list of environmental hazards that can interfere with the normal functioning of
people, there is a threat of poisoning the human environment with chemical compounds produced as a result
of industrial fires. These are combustion products, combustible materials and extinguishing agents. Against
the background of technogenic emissions: pesticides, nitrates, heavy metals and other chemical compounds
produced in large quantities - “emissions and waste from the fire” went unnoticed by the public. Although,
for example, emissions from volcanoes are comparable to emissions from forest fires. One of the most serious
sources of danger of fires is the content of several very dangerous chemical compounds in the “emissions
and waste” of fires, such as dioxins, polyaromatic hydrocarbons, which are microimpurities in relation to the
main pollution of the modern world (carbon oxides, nitrogen, sulfur, fertilizers, metals). This is primarily
due to the fact that the use of combustible synthetic materials increased in some recent decades. The number
of industrial accidents that accompanied by fires is also increasing, including in the chemical industry and
in the extraction and transportation of gas and oil. For this reason, volley emissions of harmful, toxic and
carcinogenic compounds more and more often occur nowadays. After reaching pollutants aconcentration in
the local space that are more dangerous than is acceptable by the norm, it is seen the spread of pollution to
the rest of environment proceeds.

Particular concern is the littering of the atmosphere during fires due to the fact that these negative
consequences affect the economic activities of people for many years.

The health status of a person living in the field of fire activity is significantly deteriorating, they have
chronic diseases due to prolonged infection of the natural environment resulting from fires.

In addition, special attention should be paid to the protection against technological accidents and disasters
due to changes in the conditions for the existence of biocenoses as a result of the fires effect on the environment.
At the places of fires, changes in the composition and abundance of individual species of living organisms,
including plant systems, are observed.

All existing types of dangers are capable to one degree or another, harming humans and natural environment,
i.e. are varieties of environmental hazard (in other words, they have environmental aspects).

The urgency of the chosen topic: determined by the problem of the enormous damage done to the
biogeocenosis by the fire element - forest fires, leading to environmental degradation as a whole. The results
of'this element are human casualties, namely, when fire is very close to the settlement. Fire smoke, combustion
products have a negative impact on human health. In this regard, economic, environmental, socio-political,
aesthetic concepts are presented as a negative result of forest fires.

Economic concept: as a result of forest fires, settlements located near the forest are destroyed, existing
production facilities (storage facilities for timber, lumber, wooden buildings, structures, etc.), including
woodland with valuable species of wood. In Kazakhstan, in 2019, 221,2 million was the damage caused by
forest fires.

Ecological concept: the results of forest fires is a single megafauna and flora catastrophe; Hazardous
chemicals are released into the atmosphere, causing gas contamination. The processes of soil destruction,
reduction of water movement, land degradation are the results of forest fires. The natural carbon phase is
disrupted, intensity of carbon dioxide increases, which is one of the factors of global warming.

Socio-political concept: since the area is covered by smoke, infrasound waves around forests, border areas
of neighboring countries act. All this poses a serious danger to the human health. There is also a great danger
to a person’s life when he is in the area of forest fires, destroying a person’s property condition, depriving him
of livestock, housing, etc.

Aesthetic concept: as a result of forest fires, the number of recreational resources is reduced, burnt places
do not have their attractiveness for travel and recreation. It takes time to restore the forest in order for it to
become a place to rest again.

The principles of sustainable improvement: adoption of updates to the legislation, which concern mainly the
forest, namely, forest fires; development and use of republican targeted programs, conducting informational
work among the population with the help of campaign materials, general education programs, and carrying
out preventive measures to avoid forest fires.

Methods. In the research process were used the general methods of scientific knowledge, namely empirical
research methods (observation, comparison, measurement, experiment) and theoretical research methods
(abstraction, analysis and synthesis, idealization, induction and deduction, mental modeling, ascent from
abstract to concrete).
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The empirical level of knowledge includes: observation of phenomena, accumulation and selection of
facts, and the establishment of relationships between them.

The theoretical level was associated with the predominance of mental activity, with the comprehension
of empirical materials, its processing. At the theoretical level, we have revealed the internal structure and
regularity of the development of the territorial system and phenomena, their interaction and conditionality.

Results. The occurrence of forest fires often occur near settlements, in areas of forests and parks that
are especially used, and along the length of roads, railways, along the shores of navigable water bodies. In
the radius of five kilometers from the housing estate, from fifty to seventy percent of fires break out, ten
kilometers from eighty to ninety-three percent. Outside of twenty kilometers - only from three to ten percent
of fires.

The occurrence of about ninety percent of fires in KZ occurs due to anthropogenic factors. As a result,
huge damage from fires is often done to the most visited by people places.

It is necessary to note that the existing differences between fires of natural origin, i.e. arising as a result of
lightning discharges and arising as a result of human activity - anthropogenic. After all, lightning, most often,
hits trees lonely on the hills, and the flame descends along the slope, moving slowly. And here fire, losing
power, can not cover huge areas. Anthropogenic nature fires often originate in lowlands and hollows, which
contributes to their fairly rapid and unsafe spread.

Burning dry grass in the agricultural land, most often by field breeders themselves, remains an urgent
issue, which leads to the emergence of a huge scale of forest fires.

Now, in practice, modernly organized fight against forest fires does not give a positive effect in confronting
arson of dry vegetation. The organization of fire extinguishing measures is usually developed only at the
moment when the forest is already engulfed in flames and there is a threat to the populated area.

Often, forest fires break out due to the dry weather. This natural phenomenon is considered as a combination
of the atmospheric front, in which for the given region of the average monthly rainfall for twenty-one days
or more is thirty percent.

For the autumn-winter period, which precedes the season of fire hazard with exceptional fire resistance,
warm autumn weather and frosty snowless winter are typical. This kind of starting weather, with exceptional
incidence, the seasons that precede and accompany, are characteristic of many regions of Kazakhstan.

Humidity and drying out of combustion products located on the soil in swamp forests depend both on
atmospheric precipitation and the level of groundwater standing. In the case of termination of soil recharge
by groundwater, moisture and soil drying will depend only on precipitation. And this situation of lack of rain
favors the fire ripening of combustible materials in the soil.

The primary causes of fires may be weather conditions. Weather conditions - there is a factor that either
contributes to or prevents the spread of the fire element: hot and windy weather form a real danger of burning
the forest in vast areas, create difficulties in flame fighting; continuous rain showers, dampness and inclement
weather prevent forest fires.

The direction and speed of the wind affect the fire density, contour view, length proportionality of the edge
parts. The effect of the wind on the movement of the fire is expressed instantly in two ways. The first is a
natural process that manifests itself in all fires, where the action of direct wind flames affection over the fire
towards fuel, thereby accelerating its ignition and ejects burning particles beyond the frontal edge, forming
new combustion foci of few meters from the front. The following process is considered to be quite unsafe,
since the development of “spotted” method of moving fire is observed, due to the fact that convective fire flow
raises burning particles to the height of a thousand to two hundred meters, where the upper wind carries them
over great distances and forms new foci of burning.

A huge amount of burning particles within three hundred - thousands of meters from the front of the fire
often causes a tragedy of the situation due to ignition of the forest behind people who put out the fire. During
fires, it happens that when large convective hot air flows occur, at the moment of increased wind, burning
pieces of bark, cones, pieces of wood are transported to a distance of several kilometers. Under clear sky
conditions, forest fire hazard occurs earlier in July, then in June and August, despite the fact that cumulative
solar radiation under clear sky conditions are arranged in decreasing order like this: in June 30.16 MJ / m?, in
July 28.33 MJ / m? and in August 22.92 MJ / m?.

But July scorching heat in the atmosphere favors rather rapid drying of the ground combustion products
in the forest with the average cloud cover the situation remains unchanged: there is an increase in the time
of ground combustion products in the forest, and fire hazard situation occurs a bit later, about a month
distribution. The exception is that probability curves are much closer to each other. It is explained by a small
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difference in the amounts of solar radiation in the conditions of moderate cloud cover.

As a result of prolonged summer heat, a thunderstorm is one of the forest fire causes. After lightning
strikes into the ground in the place where dead wood or dry grass is located, fire centers are formed. In the
event that torrential rain does not extinguish them, then significant areas will be covered by fire. The most
particular danger to the forest is “dry thunderstorms”, in which atmospheric lightning discharges between
clouds and the earth are not accompanied by precipitation.

The logical consequence is a faster onset of forest fire hazards in the conditions of high fire danger and
slower in conditions of medium and low fire danger.

The main conditions for emergency forest fire situation are: snowless winter, a long non-rainy period of
fifteen to twenty days with the highest average long-term average daily air temperature and low air humidity
at the beginning of the fire hazard season, in which the forest fire risk level is characterized by IV, V classes
fire hazard, a long period with IV, V fire hazard classes, atmospheric drought at any time of the fire hazard
period.

Ignition of combustion products in the forest is caused by a wide variety of heat sources related to natural
and economic parameters.

An electric discharge (lightning), sun rays, chemical and biological processes occurring in the combustion
products themselves are natural parameters. The economic actions of people in the forest.

The development of fires arising from both natural and economic factors depends on the forest growth and
weather conditions.

Analysis of forest fires shows that one in five of them occurs due to the natural factors of heat generation.
The main ones are lightning discharges, under the influence of which either individual trees or the ground
cover at their base light up. In some areas, from lightning, up to 50% of forest fires occur. Table 1.

The heat sources that ignite combustible materials in the forest include the sun’s rays. Very rare cases were
noted when the sun rays passing through glass fragments that are scattered on the ground caused a fire in the
forest. The occurrence of forest fires is also possible from processes that occur in the nature and biochemical
cases: self-ignition of hay, peat, as well as coal seams that surface.

An analysis of appearance causes of ignition sources in the forest and the occurrence of fires shows that
most of them can be prevented by strictly adhering to fire safety rules. Knowing the causes of sunbathing
themselves allows a person to predetermine a set of measures aimed at combating fire and to prevent them.

Table 1. Cuases forest fires sources during 2019 y.

(%)
Ne Sources of fire Total Including forest zones
West Northern Eastern Southern
Kazakhstan Kazakhstan Kazakhstan Kazakhstan

1.| Lightning discharges 23 - 19 39 -

2. Farm houses 11 5 17 - 8

3. Logging work 1 - 2 1 13

4. Local population 42 76 31 53 66

5. Tourists 4 19 3 5 -

6. | Reasons not established | 19 - 28 2 13

TOTAL 100% 100% 100% 100% 100%

The fact that fire sources appear in the forest causing fires is mainly due to a man, his actions in the forest,
i.e. economic factor.

Currently, up to several hundred forest fires occur annually in the Republic of Kazakhstan, destroying
vast areas of forest plantations. The latter necessitates of current forest-pyrological situation analyses and
development of urgent measures to protect forests from fires effectively, to extinguish forest fires and to
minimize the environmental consequences of extinguishing forest fires.

The ecological consequences problem of forest fires is extensively described in the scientific literature.
Various aspects of forest fires ecological consequences are considered in thenmonographs, brochures and
also in numerous scientific studies and articles. Many researches are devoted to special practical steps
development to prevent and reduce destabilization of the ecological balance as a result of forest fires.

Buryak, L.V., Grishin, A.M., Ivanova, G.A.S.G. Konard, Isaev A.S., researched the issue how the
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ecological balance is destabilized as a result of forest fires in the CIS, as well as in other countries, among
them are A.I. Utkin, Musin, S.M. and others.

In modern society, the results of forest fires - the destabilization of the ecological balance - are divided
into short-term and remote. In the short-term, the human environment in the fire element changes, which
negatively affects the livelihoods of people.

One of the negative consequences of forest fires is that, in general, twenty percent of pollution in the globe
enters the atmosphere. Forest fires are the second source of atmospheric air pollution after the ocean, toxic
and harmful gas, vapor, organochlorine compounds, such as methyl chloride. During forest, peat, and steppe
fires, both the composition and structure of the land cover of the land are destroyed, hence the production of
oxygen decreases.

Under the influence of fire, the stand dies, the vegetation cover on the soil is destroyed, the cover burns
out from the decaying litter.

The need for a radical improvement in the preventive work in the forests from the effects of numerous
inhibitory factors and, above all, the fire element is relevant today. People die in the fire, and the nearby
residential sector is destroyed, forest fires are accompanied by smell of burning and severe smoke.

Forest fires of enormous proportions pose a considerable threat to a human life and health. The forest will
die as a source of clean air and a guarantor of protecting people from the effects of atmospheric pollutants
lead to destabilization of the ecological balance.

The destabilization of the ecological balance is:

- air pollution, because it is the forest that supplies oxygen, but as a result of a fire the formation of oxygen
is impossible, as a result of which there is no absorption of carbon that is harmful to health and pollutes the
air;

- loss of drinking water quality due to forest fires, as there is no process of water enrichment with
groundwater, rivers;

- as a result of forest fires, the land cannot be fertile;

- due to fires the earth is not protected from frequent rainfall, which leads to its destruction;

- due to fires, the necessary microorganisms disappear.

- due to the constant exposure of fire forest its fertility is reduced;

- in the areas where there are steep slopes, the soil during the fire breaks into pieces and falls down, as a
result of which the ecosystem does not have the ability to independently restore;

- prone to destruction of the forest natural potential;

- pollution of water bodies with ash fall along with rainfall after a fire, which is harmful to fish and aquatic
plants;

- due to the trees burning, the concentration of carbon dioxide in the atmosphere increases, leading to the
global warming;

- with the onset of global warming, a greenhouse effect is formed that contributes to an increased risk of
tropical cyclones and hurricanes;

- as a result of forest fires, more than one thousand hectares of trees and vegetation are exposed to
destruction;

- loss of ecosystems, biological productivity;

- due to forest fires, flora and fauna are damaged;

- due to forest fires, a huge part of plants that support the vital activity of most animals and insects are
destroyed;

- there is assumption that some species of animals may disappear as a result of forest fires.

There are several indicators characterizing the short-term effects of forest fires:

1) the temperature rises in the front of the fire (up to 300K), as a result of which people and animals die,
overtaken by the front of forest fires;

2) harmful chemicals (CO, nitrogen oxides) are emitted into the surface layer of the atmosphere;

3) increased intensity of heat fluxes in front of forest fire (up to two hundred kilowatts per square meter),
as a result of which warehouses of wood, residential buildings made of wood and other household objects,
located in the taiga ignite, including and oil fields;

4) the presence of smoke in the near-ground part of the atmosphere in the fire zone, as a result of which
the flights of air and water transport of local lines were stopped;

5) infrasound waves that are generated by a fire affect a person.

These negative factors, as a rule, act within the area of a forest fire.

Remote environmental consequences are those for which the duration of the consequences has a sufficient
excess of the duration of the fire element. These effects can be positive and negative.
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The positive results of forest fires are:

1) reducing the resource of forest products combustion;

2) increased soil fertility due to its fertilizer with ash;

3) increase in the many vegetation cover in the nature.

As a result of the negative impact of forest fires the following picture is observed:

1) the extermination of the total mass of the forest plant world, including timber;

2) established ecological system and soil are destroyed, river run-offs are minimized, lands become
desertified;

3) the dose of solar radiation is minimized, components radiation of the earth’s surface, crops ripen late
enough;

4) the biogeochemical process is disrupted, the density of carbon dioxide increases, which leads to global
climate warming (greenhouse effect);

5) the recurrence of radioactive contamination of the territory during forest fires in a radioactive forest
plant world that exists within the boundaries of one biotope.

Discussion. We point out the ecological subsequently forest fires analyses:

- Forest fires as environmental consequence for the earth’s atmosphere is one of the most frequent
phenomena, which is accompanied by huge emissions of carbon monoxide, dioxide and nitrogen oxides
(from 3 to 150 million tons per year) into the atmospheric layer. They have a negative effect on the radiation
balance of the earth. Because smoke, contributing to cooling, prevents the sun from reaching the earth’s
surface.

Speaking about the long-term consequences that occur during the post-fire years, the situation of vegetation
should be noted first of all.

According to the results of the all consequences of forest fires, during the first year, after they happen,
the radiation balance increases. In other words, even a small time period allows the fire causes the warming.

But after a year, the direct effect on the radiation balance does not affect, and if the result is calculated
in the long term, the fire negatively affects the temperature of the earth’s surface, they contribute not to
warming, but to cooling.

Due to the global climate change, the number of devastating fires is increasing annually. In connection
with global climate changes, the number of catastrophic fires increases every year, and the overall duration
of the fire hazard period increases. Fires also cause even greater global climate change and contribute local
weather patterns. By totality, huge forest fires impact and create stable areas of high atmospheric pressure,
they drag in the absence of rain above the site of forest fires.

Environmental consequences for flora and fauna. Natural fires have both a destructive and creating mission.
In the main part of the forest territory, forest fires are one of the most dangerous natural phenomena that lead
to huge economic losses and negative environmental consequences. And only in the uncontrolled and unused
forests of tundra and northern sparse taiga, namely in permafrost, rare ground fires (long repetition period
of about eighty to one hundred years) are a natural mechanism that prevents forest degradation and prevents
them from turning into grassy bushy wetlands and thickets. Due to the absence of fires, a thick surface layer of
organic material accumulates, reducing the depth of the active soil layer, causing the rise of permafrost, and
this, in the end, leads to worsening of forest conditions, decreasing the fertility of forests, they are shrinking,
swamping.

But even here, the frequency of periodicity of fires aggravates the condition of forests, their fertility,
strength and development of the southern forest border to the south. It is fires - this is the main reason for
a hundred-treeless belt - two hundred and fifty kilometers on the border of the taiga and tundra, which is
gradually expanding to the south. Forest fires have a negative impact on the biological diversity of species,
ecosystem and landscape levels.

Forest fires of the highest density have a particularly strong effect on forest ecological systems, which,
first of all, include generalized fires. Due to the fact that all soil organic matter burns out, the roots are not
able to hold the tree, and it falls out, as during the wind. The result of such fires is a complete change of
plantations for a sufficiently long period, which is necessary in order to restore soil organic matter. As a result,
the succession procedure of restoring the original ecological system will literally begin from scratch.

In the territory where the fire passed, general illumination and soil moisture increase and trees survive in
uncomfortable and oppressed state. Trees that fallout from the root form depressions that favor the settlement
of pioneer breeds, forming a closed tier of larch, birch undergrowth, thanks to enhanced nitrification and soil
moisture in three to four years. A single-age afforestation of purely seed origin is created. Under the conditions
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of the most productive soil in burned areas, the forest restore, mainly due to aspen, its exceptional ability
to produce indigenous offspring from sleeping buds on the roots. Here same-age afforestation develops, but
only of overgrown origin.

Meanwhile the reforestation procedure on this kind of burns is possible only in the absence of recurrent
fires. It originates from the formation of grasses and shrubs after fires, a further increase in the soil subspecies,
and only after all forest plantations restore, first of all, pioneer rocks: aspen, birch, larch.

Forest fires bring a lot of suffering and death to the wild animals. For example, forest fire cause the death
of the wild animals in Australia: wombats, bandicuts, possums, exceeded one million. And in Eastern Siberia,
forest fires often blaze on a solid front, while a huge number of animals die in burnable forests. In addition,
forest fires cause animal migration.

Environmental impact for the hydrosphere. The direct participation of the forest takes out the water cycle
in the nature, it means that in interaction with the hydrosphere. It will prevent the flow of soil water with
rivers into the large bodies of the water. Consequently, the disappearance of the forest, which grows along the
river banks, entails the river shallowing and leads water supply decrease of settlements, as well as decrease
in the rural farmland productivity.

The main mission of the forest is to maintain reasonable distribution of the flow of the rivers and streams.
The forest curtain prevents (prolongs for a certain time) the spring snowmelt, sometimes by several weeks,
in comparison with open places - as a result of which the river flood becomes noticeably smoothed, and the
summer runoff becomes the most full-flowing. In the forest, soil and litter, which are rich in organic matter, it
usually has an uneven surface, with many hollows, hold water well as a result of heavy rainfalls or snowmelt,
thus also saving it for more arid days.

As a result of forest fires, the soil deprives of vegetation, the watersheds seriously and permanently
deteriorate, the recreational and scientific value of reliefs is decreasing, river flow is decreasing, and the
general level of groundwater is decreasing. Ecouron reaches a particularly large scale if coniferous forests
give way to small-leaved derivatives in the large areas of fires. In this situation, the water regime of nature
complexes transformes. The decrease in the hydro-coordinating function of forests due to the appearance of
huge territories of fires is one of the main causes of floods.

Ecological consequences of forest fires for the lithosphere. Being the main component of the biogeocenosis,
the soil is more sensitive to the effects of fires.

Soil, as the main component of biogeocenosis, is most sensitive to the effects of fires. In addition to the
fact that fires directly affect forest biogeocenoses, forest fires have an impact, for the most part, indirectly.
The consequence of their influence is an absolute change in soil conditions, therefore, microbiochemical soil
processes.

There are several ways that forest fires can affect the soil. So, the high temperature of the fire directly
affects the solid soil layer, at the same time, ash enters in huge quantities on the soil surface, which is formed
when the forest litter is mixed with other combustion products, the structure and quality of organic matter
change, some plant communities are replaced by others.

Conclusion. It should be noted that due to fires, there is a significant change in the chemical and physical
properties, mechanical composition, hydro-aero, hydrothermal regime of the soil, all this directly affects the
biological properties of the soil. The enormous impact of forest fires on the chemical and physical properties
of the soil consists in an increase in pH and decrease in hydrolytic acidity.

The main factor influencing the fire on microflora, soil properties - is the heating of the soil in the epth.
The level of soil heating often affects vegetation after a fire, has an effect on the appearance of erosion, water
permeability of the soil. During a fire, the temperature of the soil surface can reach nine hundred degrees
Celsius; at high density of fires it reaches one thousand five hundred degrees Celsius; the temperature of two
hundred and three hundred degrees is normal when burning.

During fires, forest litter burns out, which leads to the death of soil, soil plants and animals. Due to the
destruction of the litter layer, water-wind soil erosion intensifies, sediments endure fine earth, organic matter,
but often during a fire only part of the litter burns out and the soil, the lower part of the litter, usually remain
moist. And under these conditions a slight direct effect on the soil is observed.

The available data of the studied research show actuality of the problem on the issue of forest fires
ecological consequences and the search for ways to reduce them.
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OPMAH OPTTEPIHIH HOTU/KECI PETIH/IE DKOJIOT USLJIBIK
TENE-TEHIKTI TEOTYPAKTAH/ILIPY

AHHOTanus. Makanaga opMaH OPTTEpiHIH caliapblHAH SKOJIOTHSUIBIK TEMe-TCHJIIKTIH TeOTYpaKTaHy
cebentepi OastHIANFaH. OPT TEK QJIEYMETTIK JKOHE MaTepUaJbIK 3aJiajifa FaHa €MeC, COHbIMEH KaTap
TaOMFU OPTAaHBIH: ayaHBIH, KEP YCTi KOHE TOMBIPAK CYIapbIHBIH, TONBIPAKTHIH JIACTAHYBIHA, ©CIMIIKTED
MEH jKaHyapJap/AblH KbIPbUIybIHA OKEIl COFaabl. OPTTiH KOpIIaraH opTara ocepi, cebentepi, ayKbIMbl KoHE
OCBI TPOLIECTEPAIH EpeKIIeNiKTepi KapacThpbulgbl. Kopluaran opTaHbIH yibl JacTaHybIHA €peKile Hazap
ayapbUIbl, ce0e0i acep eTy i OyJI Typi ajlaM MEH Tipi opraHu3MJIep YIIIiH aca KayinTi.

JKyMmbICTa ©pTTIH JKOJOTMUIBIK KayiNTUIIrH 3epTTeyre, aTan alTKaHAa SAPOJBIK COFBIC KarJaibIH/Ia
JKariran epr ke3iHje arMocdepajia a3po30Jibaap MEH KIIMMATThIK OSJICEH/I1 ra3 KOCIajlapbIHbIH apTybl eCeOiHeH
FaJamIuap KJIMMAaThIHBIH €3repyiHe epeKile Ha3ap ayJapbUlIbl; OpTTep KayinTiUTIKTIH MaHbI3Abl KO3AEPiHiH
0ipi OoMBIT Ka3ipri 3aMaHFbl QJIEMJIET1 HEeT13T1 JIacTaHy/Iapra (KeMipTeri, a30T, KYKipT OKCH/I1, TRIHAUTKBIILITAp,
MeTajulgap >KoHe T. 0.) KaThICThl MHKpPO Kocmajap OoJbIl TaObUIATBIH AUOKCHUHAEP, MOIMAPOMATHKAIBIK
KOMIPCYTEKTEp CHSKTBI ©T€ KayilTi XHMHUSUIBIK KOCBUIBICTAp OPTTEPiHIH «UIBIFAPBIHIBUIAPEI MEH
KaJIIBIKTapbIHAA» ); COHNAN-aK OpTIeH, OHbIH IIIIHC XUMHUsI CAllaChIHIAFbI )KOHE a3 )KOHE MYHAH OHIIpY,
TaceIMalay Ke3iHJeri OHepKICINTIK aBapusulapAblH CaHbl yiFaiona; Oyaan 0acka, TEXHOTSH/IK aBapusiap
MEH anarTapAaH KOprayFa KeKe Hazap OMOLIeHO3IapAbIH TIpLIUIIK €Ty KaFAaiiapbliHbIH e3repyi ce0eOiHeH,
OPTTEP/IiH KOpIlaFaH opTara ocepi HoTMKeCiH e OeltiHyi kepek. TaHlanFaH TaKbIPBIITHIH ©3CKTIIIr: )KaJIIbI
KOpLIaFraH OPTaHBIH a3blll — TO3YbIHA OKEJIETIH OpMaH OpPTTEPi-OTTHI anarieH OMOreoleHO3Fa KeNTipileTiH
YJKEH IIBIFBIH MPOOJeMachbIMeH aHBIKTalabl. OCbl OKHMFaHBIH KOPBITBIHIBICHI-alaM KypOaHaapbl, atar
aliTKaHaa epT eIl MEKEHTE OTe XKaKblH O0JIFaHAa, OpT COHIIPYILI TYTiH, )KaHy OHIMEP1 aiaM AeHCayIbIFbIHA
Tepic acep eTei.

3eprrey OapbIChIHIA OpPMaH OPTTEPiHIH CajllapblH SKOHOMHKAJBIK, DKOJOTHSIIBIK, KOFaMJIBIK-CasICH,
JCTETHKAJIBIK TONTApFa TONTACThIpyFa Oomanpl. OpmaH epTTEpiHiH HOTHXKECIHAE OpPMaHHBIH JKaHBIHIA
OpHaJiacKaH, Kosiaa 06ap eHaipictep sxkolibliansl; MeradayHa MeH ¢uopa yuriH anat 6oisin Tadbuiaasl. OpMaH
aJIKaOBIH KaJIIIbIHA KeNTipy YILIiH TaFbl J1a IeMally OPHBI OOy YIIiH MEP3iM KaKeT.

Ocputaiiia, opMaH epTTEpiH Tanjpay HoTmkenepi epT JKep armocdepachiHbIH, (IOpaHbIH KoHE
(dayHanbIH, TUApOC(EpaHbIH KoHE JUTOC(EepaHbIH SKO 3apjanTapblHa OKEN COKTBIPATBIHBIH KOPCETTI.
BuoreorieHo3/1pIH 0acThl KOMIIOHEHTI PETiHE TOMBIPAK OPT acepiHe aca ce3diMrai. COHBIMEH Karap, epIrep
OopMaH OHMOTeOIICHO3/IaphIHA TIKEJeH ocep eTeli, opMaH epTTepi kediHece xkaHama acep ereai. Onap/biH
BIKIAJIBIHBIH CaJlIapbl TOMBIPAK JKarJaiIapbIHbIH, AEMEK, MUKPOOHMOXMMHUSIIBIK TOIBIPAK MPOLECTEPIHIH
a0CoITIOTTI ©3repyi OOJIBIN TaOBLIA B

Tyiiinai ce3nep: opman epTTEpi, SKOIOTHSIIBIK COHFBLIAP, SKOIOTUSUIBIK TETe-TeHIIKTi Te0TYPaKTaHABIPY,
AKOJIOTHSUIBIK Kayill, OMOre0IeHO3.
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IF'EOCTABUIN3ALUA SKOJJOI'MYECKOI'O PABHOBECHS KAK PE3YJIIBTAT
JIECHBIX ITOKAPOB

AnHOTanusi. B crarbe M3NIOKEHBI NMPUYMHBI TeOCTAOMIM3ALUKN HKOJIOTHYECKOTO PaBHOBECHS B
pe3ynbraTe JIeCHbIX moxkapoB. [1oxapsl IPUBOIAT HE TOIBKO K COLIMAIEHOMY M MaTepHajIbHOMY yiiepOy, HO 1
K 3arpsI3HEHUIO IPUPOIHBIX CPEJl: BO3/1yXa, TOBEPXHOCTHBIX M MOYBEHHBIX BOJI, TOYBBI; K THOCIN pacTeHUH 1
KHBOTHBIX. PACCMOTPEHO BIMSIHUE MTOKAPOB HA OKPY’KAIOILYIO CPEAy, IPUIMHBI, MACIITA0bI U 0COOCHHOCTH
91X TpoueccoB. Ocoboe BHUMaHHE YAEIEHO TOKCHYECKOMY 3arps3HEHHIO OKPY’KaloIIeH Cpenbl, TaK Kak
3TOT BUJ BO3JeiicTBUS O0Jiee BCETO OMACeH ISl YeIOBEKA U JKUBBIX OPTaHU3MOB.

Ocobo BHMMaHHE B PabOTE yAENEHO HM3YYEHHUIO SKOJIOTMYECKOW OMACHOCTU IOKapOB, B YaCTHOCTH
W3MEHEHUE KIMMaTa IJIaHEThl 3a CYET YBEJIMYEHUs B aTMocdepe adspo30iiel W KIMMaTHYECKH aKTHBHBIX
ra3oBbIX IPUMECEN IIPU MACCOBBIX I10KAPAX B CIIy4ae s1IEPHOU BOWHBI; OJIHUM U3 CEPbE3HEUITNX UICTOUHUKOB
OIMACHOCTH TOXKaphl JIENIACT COJEPKaHUE B «BBIOPOCAX M OTXOIAX» TOKAPOB HEKOTOPBIX OYEHb OMACHBIX
XMMUYECKHX COCIUHEHUH, TaKUX KakK JWOKCHUHBI TOJIMAPOMATHYEeCKHE YIIEBOJOPOABI, SIBISIOLUIMECS
MHUKPOTIIPUMECSMHU MO OTHOLLICHHIO K OCHOBHBIM 3arps3HEHUSIM COBPEMEHHOTO MUpa (OKCHAaM yIiepoia,
a3oTa, cepbl, yIOOpEeHUsIM, METajulaM); TaKKe YBEIMYMBACTCS YHCIO MPOMBIIUICHHBIX aBapHid, KOTOpBIE
COMPOBOXKIAIOTCSL MTOYKApaMM, B TOM YHUCIE U B XMMUYECKOW OTpaciii, ¥ MpH A00bIUE, TPAHCIIOPTHPOBKE
rasa u He()TH; MIOMUMO 3TOTO, OTACIbHOE BHUMAHHUE 3alUTE OT TEXHOTCHHBIX aBaphil U KaTtacTpo( CTOUT
YACIHTSH 110 IPUYMHE U3MECHEHHSI YCIIOBHUH CYIIECTBOBAaHHS OMOLIEHO30B B PE3yJIbTare JeHCTBUS MOXKapoB Ha
OKPYKaIOIIYIO Cpesy.

B xone uccnenoBaHus yCTaHOBJICHO, YTO TOCIHIEACTBUSI JICCHBIX MOKAPOB MOXHO CTPYMIIMPOBATH Ha
9KOHOMHYECKHE, SKOJIOTHYECKHE, OOIECTBEHHO-TONIUTHUECKUE, SCTETHUECKHE. B pesynabrare JecHBIX
MOKapOB YHUUTOXKAIOTCS HAXOASALIMECS PSIOM C JIECOM MOCENICHHs, MMEIOIINECs] TPOU3BOJICTBA; SIBISIETCS
KaracTpodoi st MeradayHbsl U GIIoOpbl; B arMOC(hepy BBIOPACHIBAIOTCS B OTPOMHOM KOJIMYECTBE OMACHBIC
XMMHUYECKHE BEIECTBa, MPUBOISIINE K 3ara3oBaHHOCTH. HyKeH cpok 11t BOCCTaHOBIICHHS JIECHOTO MacCHUBa,
9T00OBI €My BHOBB CTaTh MECTOM JJISl OT/IbIXA.

Takum oOpa3zoM, pesynbTaThl aHalu3a JICCHBIX MOXAPOB IMOKa3ajHd, 4YTO I[0XKap NPUBOAUT K
9KOMOCIIEACTBUSM 3eMHON aTMocdepsl; Gruopsl U dayHsl; ruapocdepsl u tuTocdepsl. [louBa Kak raBHBINH
KOMIIOHEHT OMOTeoleH03a Hanboiee YyBCTBUTENbHA K BO3ACHCTBHIO MOkKapoB. KpoMe Toro, 4to moxapsl
MPSIMO BITUSIOT Ha JIECHBIE OMOTEO0LIEHO3bI, JIECHBIC MOKaphl OKa3bIBAIOT BO3ACHCTBHE, B OOIBIIMHCTBE CBOEM,
KocBeHHO. ClIeICTBUEM UX BIHMSHUS SBIISICTCS aOCOMOTHOE M3MEHEHHE TIOUYBEHHBIX yCIIOBHUI, CII€I0BaTENbHO,
MHUKPOOMOXMMHUYECKHUX ITOYBEHHBIX MTPOLIECCOB.

Ki1ioueBble ci10Ba: eCHbIE TIOKAPbI, SKOMOCIEICTBHS, F€OCTa0MIN3AIHS IKOJIOTHIECKOTO PABHOBECHS,
9KOJIOTHYECKAs! OACHOCTh, OMOT€OIICHO3.
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