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According to the results of complex theoretical and experimental re-

searches, new scientific provisions, conclusions, and recommendations are 

proposed and substantiated in the scientific work. They will help to im-

prove the level of ecological safety of natural-technogenic geoecosystem 

with a high density of the road network with heavy traffic flows by control-

ling the migration and deposition of gas-and-dust aerosols. 

In general, we analyze the previous research and current trends in 

Ukraine and the world. It relates to the issue of environmental hazards in 

the area of influence of the road network. There have been established the 

main factors with the negative impact of roads on the ecological balance of 

natural-technogenic geoecosystem. They consist of alienated territories, 

dismemberment of natural landscapes, destabilization of natural-territorial 
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complexes, pollution of roadside landscapes, which together lead to their 

irreversible transformation [1, 2, 3]. 

On this basis, it has been determined that the migration of pollutants 

produced by motor traffic flows beyond the motorway lane. That is an 

important problem that has not been sufficiently resolved. It is proved that 

the dynamics of such uncontrolled migration is determined by the category 

of highway, which determines the intensity of vehicles, their transport and 

operating indicators, etc. In turn, the spread of pollutants depends on the 

characteristic features of natural landscapes and the presence of artificial 

objects for the protection of roadside areas. It has been determined that 

ecological rationalization of the landscape organization of the natural-

technogenic geo-ecosystem is a priority decision regarding the possibility 

of managing the ecological safety of the territory with the developed road 

network. 

It is established that the variability of the traffic conditions of the vehi-

cles is functionally linked to the road network and landscape-territorial 

conditions of a specific natural-technogenic geo-ecosystem. 

Subsequently they consist of changing the mode of movement of vehi-

cles, the operation of internal combustion engines, fuel costs, and, as a 

consequence, to site-specific, functional characteristics of emissions of 

harmful substances, conditions of their subsequent migration and deposi-

tion [4]. 

On the basis of theoretical and experimental studies it is proved that the 

main factors of influence include structural features, technical level and 

operational condition of the highway. In addition, the transport capacity of 

the road, which is determined by the way the traffic is organized, provides 

both sufficient safety for each of its participants, and in turn, determines the 

level of technogenic and environmental safety of the motor transport com-

plex as a whole. 

Based on the findings, it is confirmed that the level of environmental 

safety of the area with a dense network of roads is complex. It requires the 

search for new and effective methods of constructing all vehicles without 

exception. 

There was performed the substantiation of the theoretical and methodo-

logical base of the increase of ecological safety levels of natural-

technogenic geo-ecosystems with high density of the road network and 

intensive flows of vehicles. They are based on the formed concept of scien-

tific-applied problem and the basic working hypothesis. Thus, the function-

al characteristics of traffic flows were established according to the criteria 

of their continuity. Also, there has been made an analytical determination 
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of the balance of volumes, structure and composition of pollutant emissions 

that are carried out under their influence. 

Emissions of mineral dust and dust aerosols are determined in an ana-

lytical way. They depend on the processes of disintegration of mineral 

substances during the operation of roads and emissions as a result of abra-

sive wear of their construction. This component of the ecological safety of 

the transport infrastructure determines the structural features, technical 

level and operational condition of the highway. 

Structure, gas emissions and soot are determined on the basis of a frac-

tion of vehicles equipped with an internal combustion engine and a diesel 

engine. As a result of summarizing the material balance of the entire set of 

pollutant emissions, motorway categories have been established which 

exert a particularly dangerous influence on environmental objects by the 

volume of pollution of natural-techno-geo-ecosystems. 

According to the results of studies of the dynamics of mass transfer and 

deposition of pollutants within the reserve technological roads, it is estab-

lished that the surface roughness of the natural landscape and artificially 

created objects of the profile of the reserve technological road lane plays an 

important role. Furthermore, a special microclimate is created due to the 

anthropogenic changes in the landscape and the specific thermodynamic 

conditions of the atmosphere, which are caused by the influence of traffic 

flows. A stratification of the atmosphere is observed in the area of the 

highway. It should be used to control the airflows containing contaminants 

of transport emissions and their maximum deposition in the transverse 

profile of the highway. Structural support for the stratification of atmos-

pheric layers adjacent to the roadway lane is realized through the use of 

gas-dust protective strips in the form of two-sided «geochemical» barriers. 

They should be fractal-consistent with natural landscapes with respect to 

their scientifically structural features and planting patterns of wood and 

shrubs. Also in the dissertation research there has been proposed the land-

scape-ecological optimization of the design of reserve-technological lanes 

of highways on sections with special traffic conditions (intersections, 

streamlines, etc.) [5]. 

In order to ensure the ecologically safe functioning of the motor 

transport complex, an indicator of the transport capacity of the territorial 

communication structure was used. In terms of system analysis it is consid-

ered to be one of the defining features of this structure. It is an integral part 

of the transport and communication transit «corridors» of energy and sub-

stance metabolism in the system and forms an appropriate demographic 

and economic framework. Thus, ecological and technological optimization 
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of the support frame of the road network of the natural-technogenic geo-

ecosystem was carried out. It ensures ecological balance (ecological securi-

ty) of the natural-territorial complex. As an example of this optimization of 

the support frame of the road network, the paper presents graph-analytical 

optimization of the motor transport infrastructure of the Podolsk region 

within the Khmelnytsky district. 

In general, it has been established that the landscape organization of the 

NATESA (natural-technogenic safety of hydro-ecosystems) with the de-

veloped road network should be considered as a mosaic complex. It con-

sists of separate landscape-territorial basins with the unity of common 

landscape features. Each of them should be topologically characterized by 

the principal axes and their geometric center. And they should be limited 

by some dominants of the basin fragment of the NATESA. Thus, the in-

crease of the capacity of the NATESA motor vehicle should be done by 

creating artificial landscape objects. In turn, they will enhance the geomor-

phological features of the highway landscape and territorial basin [6]. 

On the basis of theoretical and experimental researches there have been 

developed the procedure and algorithm of project management of 

NATESA with the developed motor transport network for application in 

automated design systems. There also have been substantiated the corre-

sponding recommendations for the project organizations and institutions. 
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