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Abstract

Introduction. With the modern active development of urban areas, the problems in the field of environmental safety are
becoming increasingly relevant. These problems cannot be solved without an in-depth analysis of the factors that
disrupt the ecological balance and cause negative consequences for the components of the environment. At the same
time, construction industry is one of the main elements of human economic activity that forms technogenic loads. This
is due, among other things, to the fact that, unlike some other areas, the pace of construction work has increased
significantly over the past year. So, as of March 2023, 2 460 developer organizations were registered in the Russian
Federation, which was 14% more than in the previous period, that is, the speed and scale of construction work most of
all affect the population of cities from a socio-economic point of view. At the same time, we should not forget about the
environmental side of the issue. Many years of research in this area has shown the lack of a structured approach to
assessing the environmental safety of urban areas, including the selection of an optimal list of environmental measures.
At the same time, scientific approaches based on the ecological characteristics of the totality of natural conditions,
determining the maximum permissible anthropogenic loads, identifying environmentally significant environmental
parameters, such as the amount of oxygen in the atmospheric air or the availability of natural water resources, require
significant time and labor costs, and also, as a rule, are not tied to specific objects of the urban environment. However,
urban planning spaces, depending on their functional purpose, contain typical anthropogenic objects, among which
capital construction and landscaping facilities predominate. The nature of the negative impact on the environment from
such facilities is obviously also typical. In this regard, the aim of the study was to systematize and unify numerous
negative factors affecting the territory of a particular object of capital construction and landscaping, depending on the
functional purpose of the territory and the types of objects located on it. The authors propose to perform such
transformations automatically within the framework of the developed online platform.

Materials and Methods. To assess the negative impact on the urban environment, it was proposed to use a
methodological approach based on the concept of functional zoning of the territory. According to the Urban Planning
Code of the Russian Federation, each functional zone is characterized by the presence of certain capital construction
and landscaping facilities. To achieve this goal, we used methods of comparative and system analysis and
generalization. Thus, the results were obtained and systematized in the work, which showed the similarity of the nature
of the negative impact from the same types of capital construction and landscaping facilities.

Results. The assessment of the negative impact of capital construction and landscaping facilities on the environment
was part of the research work prepared within the framework of the state program "Priority 2030". A systematic
approach in analytical studies of negative factors of urban environment will allow structuring information, significantly
speeding up its analysis and making appropriate decisions due to the relationships we have established between the
parameters of negative factors, types of objects and functional zones in which they were located. The proposed
approach was implemented within the framework of the online platform developed by the authors. At the same time, the
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main principle that guided us was quick access to the task of ensuring environmental safety of the territory due to
accelerated automated assessment of negative factors from a given capital construction object or urban improvement.

Discussion and Conclusion. The obtained research results, which include the systematization of negative
environmental impact factors on the territories of capital construction and landscaping facilities, depending on the
functional zones of their location, are the basis for further development of methods for ensuring environmental safety of
the urban environment. The fullest possible identification of all environmentally hazardous factors will ensure an
effective assessment of the negative impact on the environment of capital construction projects and urban improvement.

Keywords: environmental safety, negative impact assessment, environment, capital facilities, landscaping, urban
environment
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AHHOTALMA

Beéeoenue. B COBpEMEHHBIX YCIOBUSX AaKTHBHOTO pa3BUTHS TOPOJCKHX TEPPUTOPUH TpoOJieMbl B oO0nacTh
obecriedeHus YKOJIOTHIECKON Oe30TaCHOCTH MPHOOPETAIOT BCEe OOJBINYIO aKTyadbHOCTh. OHM HE MOTYT OBITh PEIICHBI
6e3 riybokoro aHamm3a (PaKTOpOB, HAPYIIAIOIINX HKOJOTHYECKOE paBHOBECHE W BBI3BIBAIOMIMX HETaTHBHBIE
MOCJICACTBUSL AJI1 KOMIIOHEHTOB OKpYysKaroweil cpenpl. [Ipm 3TOM OZHMM H3 TJaBHBIX 3JIEMEHTOB XO3SIMCTBEHHO-
9KOHOMHYCCKOU JIEATEIPHOCTH YeJ0BeKa, (DOPMHUPYIOIICH TEXHOTEHHBIC HATPY3KH, BEICTYIIAET CTPOUTEIbHAS OTPACIb.
DTO CBS3aHO B TOM YHCIIE C TEM, YTO, B OTIMYMC OT HEKOTOPBIX APYTHX c(ep, TeMIbl CTPOUTEIBHBIX padoT 3a
MOCNEAHUI TOA 3HAaYUTEeNbHO Bo3pochu. Tak, Ha mapT 2023 roma B Poccuiickoii denepanuu 3aperucTpupoBaHO
2460 opraHu3anuii-3acTpONIIUKOB, 4TO Ha 14 % OONbINe MPEBIAYIIEro MepUola, TO €CTh CKOPOCTh W MaciiTad
CTPOHTENBHEIX paboT B HAcTosIIee BpeMs OOJbIIe BCEro 3aTparuBalOT HACENICHHE TOPOJOB C COLHAIBHO-
SKOHOMHYECKON CTOPOHBL. HO mpu 3TOM Henb3s 3a0BIBaTh U 00 IKOJOTHYECKON CTOPOHE BOIpoca. MHOTOJIETHU OIBIT
HCCIICIOBAaHUKA B 3TOW cdepe TOKa3ad OTCYTCTBHE CTPYKTYPUPOBAHHOTO TOAXONA K OIEHKE 3KOJOTHMYEeCKOH
0e30IIaCHOCTH TOPOJCKUX TEPPUTOPHH, BKIOYAIOMIETO B ceOs MOJ00p ONTHMAIHHOTO TMEPEdHs IMPHPOIO0O0XPAHHBIX
MeponpusaTuil. Ilpu 3TOM HaydHble NOJIXOJbl, OCHOBAHHBIE Ha SKOJOTMYECKOW XapaKTEPUCTHUKE COBOKYMHOCTH
MIPUPOAHBIX yCJ'IOBI/II‘/II, OMPCACICHUU TPECACIbHO OONMYCTHUMbBIX TEXHOTCHHBIX HArpy30K, BBIABICHHU 3KOJIOTMYCCKU
3HAYMMBIX ITapaMeTPOB OKPYKAIOIEH Cpe/ibl, TAKUX KaK KOJIMYECTBO KHCIOpOoJa B aTMOC(HEPHOM BO3AyXE MM HAJIUYHE
C€CTCCTBCHHBIX BOJHBIX PECYpPCOB, Tpe6y}0T 3HAYUTCJIbHBIX BPEMCHHBIX U TPYAOBBLIX 3aTpaT, U OHU, KaK IpaBUJIO, HE
MIPUBS3aHbI K KOHKPETHBIM 00BEKTaM TOpoACcKoil cpenbl. OHAKO rPaJOCTPOUTENBHBIE IPOCTPAHCTBA B 3aBHCUMOCTH OT
(YHKIMOHAIBHOTO Ha3HAYEHUsI CO/IEPXKAT THUIIOBBIE aHTPOIIOTEHHBIE 0OBEKTHI, CPENI KOTOPBIX MPeo0IaialoT 00bEKTHI
KaIUTaJIbHOTO CTPOUTENLCTBA H OJIAarOyCTPOMCTBA TePPUTOpHA. XapaKTep HETATUBHOTO BO3JCHCTBUS Ha OKPYIKAIOIIYIO
Cpeny Takux OOBEKTOB, OYCBHIHO, SBISCTCS TOKE THUIIOBBIM. B CBSI3M ¢ 3THM LIETBbIO JAHHOTO MCCICIOBAHUS SBISCTCS
cucTeMaTm3anus W YHUQUKAIWs MHOTOYUCICHHBIX HETATHBHBIX (DaKTOPOB, BO3ICHCTBYIONINX HAa TE WIA HWHBIC
TEPPUTOPUN OOBEKTa KANMUTAIFHOI'O CTPOUTEIBCTBA U OJarOyCTPOWCTBA, B 3aBUCHMOCTH OT (DYHKIIMOHAIBEHOTO
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Ha3HA4YeHUs] ¥ TEPPUTOPHU, M DACIIOJIOKEHHBIX Ha Hel o0bekToB. Takue npeoOpa3oBaHMs aBTOPHI HpeIaraioT
MIPOM3BO/INTH AaBTOMATH3HPOBAHO B PaMKax pa3pabOTaHHOH OHJIaWH-TUIaT)OPMBI.

Mamepuanvt u memoowvi. JIjis OLEHKM HETaTUBHOTO BO3JCHUCTBHUS HAa OKPY’KAIOIIYI0 TOPOJCKYIO CPEIy HEraTUBHBIX
(akTOpOB IpedsIaraeTcsi MCHOJB30BATh METOJMYECKUIH I10/1X0/, OCHOBaHHBIH Ha KOHLENIWH (PyHKIHOHAIBHOTO
3onMpoBaHus Ttepputopuu. Cormacno I['pK P®, nmns kxaxnoidl ¢GyHKIMOHANBHOW 30HBI XapakTEpPHO HaJIH4He
OTIpE/ICTICHHBIX O0OBEKTOB KANHWTAIBHOTO CTPOMTENHCTBA M OiaroycrpoiictBa. J{ias MOCTHKEHHS MOCTAaBICHHON
B MCCJICIOBAaHUH IIEJIA HCTOJIH30BAHBI METOJBI COTIOCTABUTEIFHOTO W CHCTEMHOTO aHAnmW3a W 0000meHns. ABTopaMu
IIOJIy4EHBI U CUCTEMATU3UPOBAHBI PE3YJIbTAThI, KOTOPBIE MOKA3AJIM CXOKECTh HETaTUBHBIX BO3ACHCTBUN OT OHUX U TE€X
K€ TUTIIOB 0OBEKTOB KAaIIUTATLHOTO CTPOHUTENBCTBA M OJIar0yCTpOiiCTBa TEPPUTOPHIA.

Pe3ynomamut uccnedosanun. OueHKka HETATHBHOTO BO3ICHCTBUS Ha OKPYXKAIOIIYIO Cpely OOBEKTOB KaIHUTAIBHOTO
CTPOUTEIBbCTBA W  OJaroyCTpOWCTBa TEPPUTOPUH  SBISIETCSI 4YacThl0  HAYYHO-MCCIIENOBATENbCKOW  paloThl,
MIOJITOTOBJICHHON B paMKax rocyjaapcTBeHHOH mporpammsl «lIpuopurer-2030%». CuCTeMHBIH HOAXO0 K MCCIEIO0BAHUIO
HEraTUBHBIX (PAKTOPOB TOPOJICKOW Cpebl MO3BOJUT CTPYKTYPHUPOBATH HMEIOLIYIOCS WH(OPMALUIO, 3HAYUTEIHHO
YCKOPUTb €€ aHalu3 U IPUHATUE HA €€ OCHOBE COOTBETCTBYIOIIMX PEUICHUM 3a CUET YCTaHOBICHHBIX ABTOPaMH
B3aMMOCBSI3¢ MEXAy MapaMeTpaMl HETaTHBHBIX (DaKTOpOB, THIIAMH OOBEKTOB W (PYHKIIMOHAIBHBIMH 30HAMH,
B KOTOPEIX OHH PACIIONIOKEHBI. [IpemaraeMblii MOAX0 ] pealn3yeTcs B paMKax pa3padaThiBacMON aBTOpaMHU OHJIAWH-
mwratpopmel. Ilpu 3TOM st obecriedeHUs JKOJIOTHICCKOH O€30IacHOCTH TEPPUTOPHUH OHH  PYKOBOJCTBYIOTCS
OCHOBHBIM NPHUHLHUIIOM, 3aKIIYAIOIIMMCI B YCKOPEHHOM NPOBEICHUHM aBTOMATHU3MPOBAHHOM OLEHKH HEraTHBHBIX
(aKTOPOB, UCXOIAIINX OT 00BEKTA KATUTAIHHOTO CTPOUTEIHCTBA HMIIH OJIaroyCTPOUCTBA TOPOJICKON CPEIbL.
Obcysycoenue u 3aknrouenue. llomydeHHBIE pPe3yNbTAaTHl HCCIIENOBAHUM, BKIIIOYAIOMIME B CE0Sl CHCTEMAaTH3ALIHIO
HETaTHBHBIX (DaKTOPOB BO3NCHCTBHA HA OKPYIKAIOIIYIO Cpeny TEPpPUTOpHUNl OOBEKTOB KAaIHTAJFHOTO CTPOHTENIECTBA
1 OJIaroycTpoiicTBa B 3aBUCHMOCTH OT (DYHKIIMOHAIBHBIX 30H MX PACIIOJIOXKCHUS, SBJSIFOTCS OCHOBOW JIsl JajbHCHIeH
pa3paboTKy METOIMKH 00ECTICUEeHHS HKOIOTHUECKO O€30MacCHOCTH TOPOJICKON Cpeibl. MaKCUMAIbHO MOJTHOE BBISIBICHUE
BCEX IKOJOTHYECKH OMACHBIX (PAaKTOPOB 00ECHEeUNT BO3MOYKHOCTh BCECTOPOHHEH OIIEHKH HEraTHBHOTO BO3/EHCTBHUS Ha
OKPY’KaIoIIyI0 Cpely OOBEKTOB KaITUTAILHOIO CTPOUTEIILCTBA M O1aroyCTpONCTBa TOPOACKUX TEPPUTOPHIA.

KaioueBble ciioBa: skosorndeckasi 0e30MacHOCTb, OLEHKA HETaTUBHOTO BO3/EHCTBUS, OKpYXKaromias cpena, 00beKTh
KalMTaJIFHOTO CTPOUTEIIHCTBA, OJIar0yCcTpOHCTBO TEPPUTOPHIA, FOPOJICKast cpeaa

BnarogapHocTu. ABTOpPBI BBIp@XKAIOT OJIATOJIAPHOCTh PENAKIMK M PEIEH3eHTaM 3a BHHUMATEIbHOE OTHOIICHHE
K CTaThe W yKa3aHHbIE 3aMeYaHus, KOTOPbIE TIO3BOJWIN MOBBICUTH €€ KaueCTBO. ABTOPHI MPU3HATENBHEI PyKOBOJICTBY

3a MIOMOIIIb, OKa3aHHYIO B IIPOLECCE MOATOTOBKU MMPOCKTA.

dunancupoBanme. VccneqoBaHusl BBIMOJHEHBI 32 CYET T'PAHTOBOM MOJIEPKKH OT JIOHCKOro TrocyaapCTBEHHOTO
TEXHUYECKOTO YHHBEPCHTETA 10 UToraM KoHKypca «Hayka-2030».

Jas uurupoBanusi. Camapckas H.C., Kormsaposa E.B., JIeicoBa E.Il. OcHOBHbIE Hay4yHbIE TPUHIUIBI CHCTEMHOTO
MOAX0/a K ONPEICICHUI0 HETaTUBHBIX (DaKTOPOB, BO3ICHCTBYIONIMX Ha OKPYXKAIOIIYIO CPEIy TOPOACKUX TEPPUTOPHIL.
besonacnocms mexuoeennvix u npupoornwvix cucmem. 2023;7(4):20-29. https://doi.org/10.23947/2541-9129-2023-7-4-20-29

Introduction. The development of society is inextricably linked with the formation of an appropriate habitat.
Scientific and technological progress, discoveries in various spheres of life, the widespread use of mechanisms made it
possible to expand the human habitat even in areas that are difficult to develop. At the same time, the possible negative
impact on the environment in the process of economic activity began to be talked about a little more than a hundred
years ago, and the term "sustainable development" and its principles were first formulated in 1972.

Currently, the issue of ensuring environmental safety of both human habitat as a whole and the individual spheres of
life or activity is extremely relevant and discussed. According to the authors, this is due to the fact that there is still no
convenient systematic methodology for selecting environmental measures for capital construction and urban facilities.
The first step to describe it is to systematize negative factors affecting the components of the environment. At the same
time, the analysis of environmental problems shows that they are most clearly manifested primarily in the urban
environment, where there is a replacement of natural biogeocenosis with urban- and agrocoenosis, as well as deep
inseparable relationships between natural components and elements of highly urbanized territories appear. By highly
urbanized territories, the authors of this work understand the territories of megacities, urban agglomerations, and large
cities. Such forms of settlements occupy a significant part of the land; most of the world's population is concentrated on
them.
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The spectrum of impact of highly urbanized territories on the environment turns out to be extremely wide, with the
maximum concentration of negative factors. However, as practice shows, project documentation for capital construction
and landscaping projects does not prescribe the full range of negative influencing factors, and, as a result, the envisaged
project measures to protect the environment do not give the proper effect, since they rely on standard solutions copied
from project to project.

Materials and Methods. The works of such domestic and foreign scientists as Vetrov N.M., Verekh T.V.,
Bespalov V.I., Gerasimov E.B., Gagarin E.S., Mahmudi A., Shein S.G. and others, including the authors of this
material, are devoted to the study of approaches to solving issues of ensuring environmental safety of urban areas [1, 2].
The research results show that a large metropolis almost completely changes the natural components: atmospheric air,
soil cover, phytocenosis, relief, surface and groundwater, climate [3—-5]. There are inextricable links between the
elements of urban environment and natural components. Thus, a typical example is a city street, where the
anthropogenic elements are buildings, motor transport, road surface; and green spaces and atmospheric air are natural
components [6, 7]. Such a connection inevitably leads to a negative impact of elements of the urban environment on
natural components, and the spectrum of this impact is so wide that it causes a number of problems characteristic of
almost any modern city [8]. To achieve this goal, the authors used methods of comparative and system analysis and
generalization. Having summarized and systematized the results of the conducted analytical studies, it was possible to
present the totality of the most acute environmental problems of a modern city in the form of a diagram (Fig. 1).

Such a variety of identified problems is primarily due to the peculiarity of urban infrastructure [9, 10]. It includes
not only industrial clusters and residential areas with high building density, but also shopping and entertainment
complexes, urban facilities and recreational areas. As a whole, all elements of urban environment should provide
favorable conditions for the population to live. Simultaneously with providing favorable living conditions, elements of
urban environment should not have a negative impact on natural ecosystems. Therefore, the inevitable close interaction
of a set of living beings and a highly urbanized environment generates interdependence and forms a special form of the
ecosystem — an urbanized one.

Industrial
emissions

Transport
emissions

Increased
electromagnetic
radiation

Acoustic
discomfort

Problems of negative
Cutting down green impact of urban Garbage and dirt on
spaces elements on natural the streets
components

Garbage dumps

A Production and
Landscaping errors .

consumption waste
Seizure of land for

construction

Lack of recreation
places for people and
animal habitats

Pollution of water
bodies

Death of green
spaces

Fig. 1. The problems of negative impact of urban elements on natural components of the environment
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It is obvious that the urbanized ecological system constantly consumes external resources and is not capable of self-
regulation. Such a system develops not according to the laws of nature, but according to the needs of human economic
activity. That is why the approach to solving the problem of ensuring balance in an urbanized ecosystem should
be special, taking into account all the parameters of the properties of natural and anthropogenic components of the
urban environment.

Results. The concept of "negative factor affecting the urban environment" implies, first of all, the specifics of the
process of its impact on the surrounding components, during which the signs of negative change appear. Each process
of negative change has its own impact characteristics and is determined by its nature, intensity, and source [11].
However, a comparative analysis of features of the impact of negative factors on the urban environment allowed us
to systematize them by the nature of their impact on the natural components of urbanized territories.

The inevitable and, perhaps, the most negative factor in the urban environment is the use of land as a spatial basis
for the construction and placement of objects of economic activity. Depending on the nature of use, the land is subject
to depletion, preconsolidation, pollution, flooding, etc. The environmental requirements set out in Chapter VII of the
Law "On Environmental Protection" regarding the placement of economic activities, their design, construction and
reconstruction, as well as commissioning, do not fully ensure equilibrium in the urbanized ecosystem and lead to the
above-described consequences.

Widespread pollution of natural components in the process of urbanized ecosystems functioning is associated with
the active growth and development of industry, transport systems, construction of energy facilities and, of course,
residential space [12, 13]. Of course, the degree of influence of pollution sources varies and depends on the level of
improvement of urban neighborhoods and a number of socio-economic factors: legislative, political, demographic,
personal and infrastructural [14, 15].

When it comes to the sources of environmental pollution of urbanized territories with chemicals, it can be assumed,
that the most significant of them are the facilities and infrastructure of the motor transport complex. With every
15 thousand km, one car burns an average of 2 tons of fuel, about 30 tons of air, including 4-5 tons of oxygen, which is
50 times more than a human needs, while it emits carbon monoxide into the atmospheric air of cities — 700 kg/year,
nitrogen dioxide — 40 kg/year, hydrocarbons — 230 liters, solids — 2-5 kg/year [16, 17].

The analysis of the results of long-term observations and studies allowed us to conclude that the greatest
contribution to the air pollution of highly urbanized territories was made by cars running on gasoline, to a lesser
extent — cars running on diesel fuel, the minimum contribution — cars running on gaseous fuel [1, 2, 8].

Pollution, as a negative factor affecting the urban ecosystem, largely came from industrial facilities, the maximum
number of which was concentrated in highly urbanized territories and territories directly adjacent to them [10].

It was established that the main sources of pollution among industrial facilities were [7, 10]:

— at ferrous and non-ferrous metallurgy enterprises — crushing and grinding equipment, places of unloading,
loading and pouring of materials, blast furnaces and open-hearth furnaces, installations for continuous casting of metals
and others;

— at chemical, petrochemical and oil refining enterprises — technological equipment in the production of acids,
rubber products, plastics, dyes and detergents, artificial rubber, mineral fertilizers, various solvents (toluene, acetone,
phenol, benzene), in the production of phosphorus;

— at enterprises producing building materials — roasting furnaces, drying drums of various types, lime quenching
reactors, crushing and grinding equipment, drying machines, glass furnaces, bitumen melting units, sorting machines,
drying units, mixers, power units, etc.

The results of monitoring the quality of environmental components in the territories near the location of the above-
mentioned facilities showed that the degree of negative influence of pollutants often exceeded several times the values
established by regulations [12]. When it came to pollutants that were prioritized by the level of content in the urban
environment atmosphere, special place certainly took carbon monoxide and dioxide, nitrogen and sulfur oxides,
aromatic hydrocarbons, solids, including inorganic, with different content of silicon dioxide, compounds of lead,
chromium, vanadium, mercury and other chemical elements, organochlorine substances, phenol, benzene and its
homologues, formaldehyde, ammonia, benz(a)pyrene, hydrogen sulfide, carbon disulfide, volatile organic compounds,
pesticides [13]. All this confirmed the fact of insufficiency or inefficiency of the envisaged organizational,
technological and special engineering and environmental measures designed to ensure the ecological safety of the

urbanized territory.
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Despite active development of the principles of green urbanism, there was still a shortage of green spaces in large
cities and the condition of the existing plantings was deteriorating. This was manifested in the violation of production
process, deformation and thinning of crown, progression of dryness, as well as necrosis and chlorosis of leaves and
needles. Such processes occurred not only due to pollution of components of the urban environment, but also due to a
decrease in soil fertility, its compaction and pollution. The authors revealed that these negative factors were particularly
intense in areas of multi-storey buildings. Therefore, solving the problem of planting of urbanized neighborhoods, it
was necessary to investigate and take into account a whole range of negative factors that depressed vegetation and, as a
result, led to the loss of its ecological functions. Green spaces deprived of their qualities were not only useless for
ensuring balance in the urban ecosystem, but were also aesthetically difficult to perceive.

Along with the above negative factors, urban environment was subject to the intense influence of various physical
fields: acoustic, vibrational, electromagnetic, thermal, radiation [6, 7]. At the same time, acoustic discomfort was
created primarily by objects of the transport system: air, rail, road and water transport. Sports and entertainment
facilities, industrial cluster and housing facilities, and communal services made a significant contribution to the acoustic
pollution of the urbanized environment. Long-term studies also established that urban noise sources created an excess
acoustic background, which negatively affected the health of the population living on this territory [5].

As a rule, a negative acoustic background in an urban environment increased the vibration effect from urban rail and
road transport. It was known that prolonged regular vibration exposure of living components to the environment led to a
change in the habitat of organisms and had a destructive effect on the human central nervous system [14].

Another significant negative factor in a highly urbanized urban environment was the electromagnetic field. The
sources could be power supply complexes, extended power transmission lines, thermal power plants and transformer
substations, cellular base stations, television complexes, radar installations, and radio stations [15].

Along with the electromagnetic field, the urbanized environment was negatively affected by the thermal field.
Excess heat in the urban environment arose from such facilities as thermal power plants, nuclear power plants, boiler
houses, heating mains, oil production and processing facilities, metallurgical plants, vehicles, subways, underground
heated structures [16].

The most dangerous type of physical pollution in the urban environment was radioactive emission, which did not
manifest itself under normal conditions of urban infrastructure development. The risk of this factor occurred during the
liquidation of man-made accidents at nuclear power facilities. However, in recent years, much attention has been paid to
the issue of ensuring safety of such industrial facilities, so the probability of the appearance of a nuclear radiation factor
remains minimal.

The most uncontrolled negative factor in a highly urbanized environment could be considered biological pollution
associated with the appearance and spread of pathogenic microorganisms in the atmospheric air, in water bodies or in
the soil, leading to the threat of all kinds of changes in the health of the population, an outbreak of epidemics. The main
sources of pathogenic microorganisms were the objects of drainage and water supply complexes, public catering
facilities, cemeteries, medical and laboratory institutions, agricultural enterprises [17].

The detailed description of the types of negative factors affecting the environment of urban areas presented above
showed, on the one hand, the variety of types of impacts, and on the other hand, the need to build relationships and
systematize the listed parameters for the possibility of automated work with them.

During the study of the impact of negative factors on the city environment and the subsequent measurement of the
ranges of their impact, the authors analyzed the functional zones of a typical urban area in order to identify the sources
(objects) of the appearance of such negative factors. The conducted analytical studies showed a wide variety of factors
that could negatively affect the environment of highly urbanized territories. The system approach proposed by the
authors allowed structuring information, speeding up its analysis and making appropriate decisions in the subsequent
selection of environmental measures for each specific case. At the same time, the main principle that guided the authors
was the prompt solution to the problem of ensuring the environmental safety of the territory of a construction or
landscaping object.

Any task assumes an array of source data, which should provide a complete picture of the intended course of solving
the problem. In the situation under consideration, the array of initial data should obviously include such information as
the process being implemented, as a result of which it is necessary to ensure environmental safety (construction or
operation), the name of the object of research (industrial enterprise, shopping center, hotel, car wash, railway station,
etc.), the functional zone in which this object is located (planned), a list of negative factors of the impact of the object in
question on environmental components (physical, chemical, biological effects). In this regard, it is advisable to structure
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this kind of information using the method of an interconnected hierarchy of functional zones and related construction
and capital repair facilities with negative factors affecting the territories of the facilities and their parameters (Fig. 2).

With this method, the construction of a multi-level data system using a software package will allow you to visually
present a large array of data quite easily. The entire path shown in Figure 2 can be automated by providing an analytical
task to a software package. After going through several steps sequentially, the user will be able to quickly come to the
goal — to get a set of those negative environmental impact factors that are characteristic of the particular object located
in a certain functional area of the city.

The obtained exhaustive set of negative factors allowed us to determine further ways of work: carrying out
instrumental measurements to determine the parameters of their impact, followed by a detailed selection of a list of
environmental measures, or receiving recommendations on a list of possible measures to reduce the negative impact on
environmental components without taking measurements.

[ Negative environmental impacts of urbanized territories ]
) Functional areas Communal and
Recreational
| | warehouse
{ Residential ] [ Industrial ’ [ Economic ] External transport
[ Construction and capital repair facilities ]
Residential buildings,
public utility facilities, Industrial enterprises, Business centers, Railway stations, bus
educational facilities, energy facilities, office spaces, stations, airports,
parking lots, small retail warehouses, freight apartments, shopping river (sea) ports,
facilities, cultural stations, storage and entertainment highways, railways,
facilities, religious facilities, parking lots, complexes, parking air corridors
buildings canteens lots and parking lots
. N T e D
Boarding houses, rest Negative factors from objects Wholesale bases
\ . | ~ v
houses, campsites, L warehouses for various
physical culture and purposes, vegetable
sports facilities, tourist warehouses, wholesale
bases, health camps Emissions 1nt9 Alienation of markets, service stations
the atmospheric -
- land
\ j air \ /
Wastewater . .
discharges into Waste generation Cutting down green High SOl.ll’.ld pressure level
: spaces (acoustic discomfort)
reservoirs

Parameters of negative factors

Fig. 2. Systematic approach to the assessment of negative environmental impact of the territories of capital construction and
landscaping facilities, depending on the functional zones where they are located

Discussion and Conclusion. Ensuring environmental safety is an important condition for the widespread
development of society. Therefore, it is necessary to reduce the negative impact on the environment from various types
of human economic activity, including the entire range of construction work. The solution to the problems of ecological
safety of urbanized territories is based on a deep analysis of the factors that violate the ecological balance and cause
negative consequences in the environment. In modern conditions of electronic products development, the creation of a
software package that implements the systematic approach proposed by the authors to determine the negative factors
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affecting the territories of capital construction and landscaping facilities, taking into account the functional zones where
they are located, seems very promising. The generated data array with the information about negative environmental
factors from the functioning of various capital construction and urban facilities will optimize the selection of
environmental protection measures for each specific case, reducing time costs by automating the process. The
introduction and implementation of such measures will contribute to the balanced development of urban environment
and improve the quality of life of residents.
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3asenennulil 6K1A0 ABMOPOE:
H.C. Camapckas — ¢popMUpOBaHHE KOHIETIITUN U TEKCTA CTAThH.

E.B. KomiisipoBa — BBIOOp TeMaTHKH, 0OOCHOBaHWE aKTYaJIbHOCTH U HAlPaBJICHUS! MCCIIEIOBAHUS, KOPPEKTUPOBKA
TEKCTa, PYKOBOJICTBO HayYHO-UCCIIEJ0BATEIbCKOH paboToii B pamkax mporpammsl «IIpropurer-2030».

E.IL. JIeicoBa — BBINOJIHEHUE I/ICCJIeL[OBaHI/Iﬁ, IIOAroToBKa peKOMeH[[aIII/Iﬁ U KOPPEKTHUPOBKA TCKCTA, aHAJIU3

pe3yIbTaToB.
Konghnuxm unmepecos: aBTOpHI 3asBISIOT 00 OTCYTCTBHU KOH(IIMKTa HHTEPECOB.

Bce asmopur npouumanu u 0006punu oxonuamenvuulii apuUAHm pyKORUCH.
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