UGC 502.3:504.5.06

IMPACT ANALYSIS OF COMPLEX TRAFFIC ON THE ATMOSPHERE AIR IN KHMELNYTSKY REGION
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In article examines the impact of emissions from road transport complex on the air in the Khmelnitsky region. Proposed the technique of generalized integral multivariable assessment to determine the level of degradation of ambient air pollutant emissions caused by the activities of the transport network.
Road-transport complex, roadside territory, the exhaust gases of vehicles, multivariable integral evaluation

Motor transport complex in modern society is one of the most essential criteria development. Strong and efficient functioning of transport is a prerequisite for high economic growth, improving quality of life.
In recent years the number of cars in Ukraine has increased significantly and now has more than 7.0 million. Cars. However, roads Ukraine do not meet European standards for many indicators. Virtually no road category with multi-movement at high speeds. The length of high-speed highways European type in Ukraine is only 280 km. Low freight operational performance roads lead to low operational speed of vehicles and the high cost of fuel and lubricants. Fuel consumption and emissions of harmful substances from exhaust gases to the atmosphere by 30% higher than those in developed countries. The process of raising the level of car ownership and increasing the density of roads leading to increase in their influence ekodestruktyvnoho a large scale. [3, 4].
The impact of road transport sector on the environment is one of the urgent ecological problems, which adversely affects the environment and requires immediate resolution.
Road network as complex engineering structures are subject to natural and man-made structures and certain ekoheosystemy leads to disruption of the natural landscape, changing the flow regime of surface and ground water, which increases erosion and degradation of soil cover and so on. Changing landscapes due to Motor-Road construction leads to disruption averaged wind speeds and changing its direction, which leads to the change of microclimate, and, consequently, ecosystem structure elements adjacent to highways.
Overall impact of roads and vehicles, manifested in all forms: chemical (ingredient), physical (energy or parametric), biological (biocenotical) landscape destruktsiyniy (statsialno-destruktsiyna) [6].
The largest man-made impact in roadside space undergo natural ecosystems that are in conditions inhrediyentnoho pollution (mikrozona chemical exposure). Almost 90% of heavy metals that enter the environment, accumulate soil, natural waters migrate, and later absorbed by plants and incorporated into the food chain, which is unacceptable for the cultivation of agricultural products. Maximum load of this type of pollution falls on roadside strips and adjacent lands, which in most cases used as agricultural [1, 2]. Proved that heavy metals varies in inverse proportion to the distance in relation to this index as expensive. Contamination with heavy metals characteristic of the surrounding areas along the roads from 50 to 200 m, while in the roadside area formed the so-called "the land zone" adjacent to the edge of the roadway and have a width of 10 m. The width of the zone "edge effect" usually increases depending on the category of road, saturation of motor vehicles, working life, which leads to an increase in areas with disrupted ecosystems. These lands contents of pollutants exceed the maximum allowable concentration of ten times, making these areas unfit for grazing, hay and cultivation of agricultural products.
Materials and methods of research. State building codes Ukraine DBN.A.2.2-1-2003 determine the construction and operation of motor networks as objects that are highly hazardous (Nos. 16 and 22 DBN.A.2.2-1-2003 Annex E). Therefore, a program of analytical studies provided the definition of generalized multiparameter integrated assessment of air quality caused by the operation of the transport network Khmelnitsky region by the following features: air emissions most common pollutants from mobile sources, the total such as dust, sulfur dioxide, nitrogen dioxide, carbon monoxide .
For numerical multiparameter generalization heoekosystemu information about all its properties should be presented in an intensive way. An intense form of numerical expression of a property (signs) system provides relativity of its numerical expression (dimensionless form) on specific rules or chosen (pre-set) the base value of the same properties set in extensive form (as an absolute value of a defined dimension ). Thus, if the definition of absolute (extensive) values ​​varying limits (maximum and minimum) examining the properties of any numerical values ​​for the same property in intensive form to be determined outside of 0 to 1. In this case, functionally integrated property by a certain group individual features of the system is defined as:




                                                                                                                    (1)

where: [image: ]- the numeric value of positive properties;
[image: ]- negative numerical value properties;
[image: ]- numeric value properties with bilateral constraints;
[image: ]- discrete numeric value of positive properties;
[image: ]- discrete numeric value of negative properties;
[image: ]- discrete numeric value properties with bilateral constraints;
Zi  - scores numerical values; 
 f – function generalization properties that must meet in this case the following requirements:

                                          (2)



In practice, to determine the numerical estimates d (intensive form) of certain properties of the system (2) uses a narrower class of functions is kept to a double exponential function (so-called scale "desirability"): 
[image: ],                                                (3)
where [image: ] - values of parameters [image: ],[image: ],[image: ],[image: ], normalized to the range [image: ]
This function is defined by a double exponential function for the evaluation of continuous and discrete positive and negative characteristics, and to assess the properties with bilateral restraint it looks like exponential, exponential function (Fig. 1).










Fig. 1. Double exponential function

The final generalization of numerical parameters (ratings) di certain properties of the system of averaging is performed by using the geometric mean:
[image: ],                                      (4)
where D – generalized (integrated) rating system
To establish the ecological state of air quality under the influence of stationary and mobile sources used the scale of the transformation under anthropogenic impact developed OM Adamenko (Table. 1). 

1. The scale air pollution
	Generalized assessment Д
	Ecological conditions

	≥0,96
	Favorable

	0,65 - 0,95
	Satisfactory

	0,4 – 0,65
	Strained

	≤0,4
	Complex


	
The results of the integrated evaluation multiparameter stationary and mobile sources are presented in Table 2 and summarized in Table 3.










2. The results of the integrated evaluation multiparameter Khmelnytsky region for indicators of pollutant emissions as of 2014
	
City, area
	Emissions from stationary sources
	The emissions of mobile sources

	
	Absolute value
ths. tons
	Rating
	Absolute value
ths. tons
	Rating

	м. Хмельницький
	0,22
	0,93
	14,1
	0,001

	м. Нетишин
	0,01
	0,95
	1,72
	0,91

	м. Кам’янець-Подільський
	0,08
	0,91
	3,95
	0,79

	м. Славута
	0,50
	0,90
	1,48
	0,91

	м. Шепетівка
	0,19
	0,93
	2,02
	0,90

	м. Старокостянтинів
	0,19
	0,93
	1,81
	0,91

	Білогірський р-н
	0,01
	0,95
	0,90
	0,94

	Віньковецький р-н
	0,01
	0,95
	0,61
	0,95

	Волочиський р-н
	0,08
	0,94
	1,55
	0,92

	Городоцький р-н
	0,07
	0,94
	1,37
	0,93

	Деражнянський р-н
	0,01
	0,94
	0,88
	0,94

	Дунаєвецький р-н
	0,06
	0,94
	1,52
	0,92

	Ізяславський р-н
	0,06
	0,94
	1,42
	0,93

	Кам’янець-Подільський р-н
	3,43
	0,001
	1,43
	0,93

	Красилівський р-н
	0,02
	0,95
	1,79
	0,91

	Летичівський р-н
	0,11
	0,94
	1,06
	0,94

	Новоушицький р-н
	0,03
	0,95
	0,62
	0,95

	Полонський р-н
	0,11
	0,94
	1,35
	0,93

	Славутський р-н
	0,02
	0,95
	0,61
	0,95

	Старокостянтинівський р-н
	0,10
	0,95
	0,63
	0,95

	Старосинявський р-н
	0,02
	0,95
	0,47
	0,95

	Теофіпольський р-н
	0,13
	0,94
	0,89
	0,94

	Хмельницький р-н
	0,32
	0,93
	1,10
	0,94

	Чемеровецький р-н
	0,05
	0,95
	1,11
	0,94

	Шепетівський р-н
	0,07
	0,95
	0,72
	0,95

	Ярмолинецький р-н
	0,08
	0,95
	0,69
	0,95



Conclusions. Thus, the structure of the air pollution in the Khmelnitsky region dominant factor is the motor complex. Analysis of the multiparameter Generalized assess the levels of air pollution in cities and districts of Khmelnitsky region indicates a satisfactory state of air quality. Difficult status as an integral assessment corresponds to 0.03 m. Khmelnitsky and Kamenetz-Podolsk district, purportedly high levels of both stationary and mobile sources of emissions.



3. Generalized (integrated) Multiparameter assessment of air pollution Khmelnitsky region
	City, area
	Evaluation from stationary sources
	Evaluation from mobile sources
	Summarized (integrated
evaluation)

	m. Khmelnitsky
	0,93
	0,001
	0,03

	m. Netishyn
	0,95
	0,91
	0,93

	c. Kamenets
	0,91
	0,79
	0,85

	m. Slavuta
	0,90
	0,91
	0,91

	m. Shepetivka
	0,93
	0,90
	0,91

	m. Starokostyantyniv
	0,93
	0,91
	0,92

	Belogorsky district
	0,95
	0,94
	0,94

	Vinkovetsky district
	0,95
	0,95
	0,95

	Volochisskiy district
	0,94
	0,92
	0,93

	Gorodok district
	0,94
	0,93
	0,93

	Derazhniansky district
	0,94
	0,94
	0,94

	Dunaevsk district
	0,94
	0,92
	0,93

	Izyaslavskii district
	0,94
	0,93
	0,93

	Kamenetz-Podolsk district
	0,001
	0,93
	0,03

	Krasylivsky district
	0,95
	0,91
	0,93

	Letichevsky district
	0,94
	0,94
	0,94

	Novoushitskiy district
	0,95
	0,95
	0,95

	Mr. Polonsky
	0,94
	0,93
	0,95

	Salavat district
	0,95
	0,95
	0,95

	Starokonstantinovsky district
	0,95
	0,95
	0,95

	Starosynyavskyy district
	0,95
	0,95
	0,95

	Teofipolske district
	0,94
	0,94
	0,94

	Khmelnitsky district
	0,93
	0,94
	0,93

	Chemerovetskiy district
	0,95
	0,94
	0,94

	Shepetivka district
	0,95
	0,95
	0,95

	Yarmolinetskiy district
	0,95
	0,95
	0,95
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В работе рассмотрены вопросы влияния выбросов дорожно-транспортного комплекса на атмосферный воздух в Хмельницкой области. Предложена методика обобщенной интегральной многопараметрической оценки для определения уровня деградации атмосферного воздуха выбросами загрязняющих веществ, вызванных деятельностью автотранспортной сети.
Дорожно-транспортный комплекс, придорожные территории, выхлопные газы автотранспорта, интегральная многопараметрическая оценка
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