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SUMMARY 

The modern development of society is characterized by increasing urbanization. Metropolitan cities 
(suburban cities) with a population of more than 10 million (New York, Mexico City, Tokyo, São Paulo, 
Boston, Shanghai, Delhi, London, Moscow and several others) have emerged, which confirms the entry 
of humanity into the phase of intensive development of urbanization processes. This phase is 
characterized by the formation of continental metropolitan areas and the subsequent reduction of the 
territories occupied by the natural biogeocenotic cover, including within the urbanized territories. China 
is the world leader in terms of urban population (559 million people), although the proportion of urban 
population in this country does not reach 50% (data from the United Nations Population Division). 
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Introduction 
The modern development of society is characterized by increasing urbanization. Metropolitan 

cities (suburban cities) with a population of more than 10 million (New York, Mexico City, Tokyo, São 
Paulo, Boston, Shanghai, Delhi, London, Moscow and several others) have emerged, which confirms 
the entry of humanity into the phase of intensive development of urbanization processes. This phase is 
characterized by the formation of continental metropolitan areas and the subsequent reduction of the 
territories occupied by the natural biogeocenotic cover, including within the urbanized territories. China 
is the world leader in terms of urban population (559 million people), although the proportion of urban 
population in this country does not reach 50% (data from the United Nations Population Division). 
 
 
Method and/or Theory 
 

The population of cities in Ukraine has also increased significantly. Thus, in comparison with 
the pre-war period the population in the regional centers increased: in Lviv - by 2.3 times, in Lutsk, 
Zhytomyr, Rivne - by 4.56, in Dnieper, Kryvyi Rih – by 7, in Kiev – by 10 times. As of January 1, 
2019, there were 1,345 urban settlements in Ukraine, of which 459 were cities and 886 were urban 
settlements (villages of urban type) ( URL: https://ukrbukva.net/page,3,28394-Osnovn-napryamki-
rozvitku-neoekolog.html) 

Modern city-constructing activity is developing in the direction of increasing the surface of 
buildings and the density of their construction (both on new and already built-up territories) without 
sufficient ecological justification, wide development of transport systems and communication channels, 
excess of the built-up and reserved part of the territory vs garden and park spaces, growth of the 
accumulation of huge energy and materials flows, the creation of powerful volumes of gaseous, liquid 
and solid domestic and industrial wastes, and the like. As a consequence, there is an increase in 
anthropogenic pressure on the environment (destruction of natural vegetation and soil cover for the 
development of mineral resources, regulation of runoff and other drains through the creation of 
reservoirs, use of land for the construction of communication and engineering infrastructure, land 
alienation and sewage treatment plants storage, recycling and disposal of waste, creation of artificial 
vegetation in gardens, parks, sports facilities and other places of recreation, etc.). 

The remaining urban landscapes are somewhat similar to the natural ones (parks, squares, forest 
parks are mostly primitive, ponds, lakes, small rivers closed in concrete), but they are not able to 
compensate the negative impact of anthropogenic factors. However, the actual administrative measures 
taken by the management only partially curbs the aggressive impact of municipal, transport and 
industrial waste on the human environment in the city. 

Cities have their own microclimate and humidity, aerodynamic, thermal and radiation 
characteristics change. Local air temperature rise, smog formation can be observed. The formation of 
urban microclimate is affected by heat emissions and changes in the mode of solar radiation, dust and 
gas emissions from industrial enterprises and transport, changes in heat balance due to evaporation, 
terrain that is being created by urban development, etc. 

Modern transport, primarily automobile, is one of the largest and most harmful sources of air 
pollution (up to 70%). Engines that run on gasoline, diesel, gas emit significant amounts of carbon 
monoxide, carbohydrate compounds, nitrogen oxides, lead compounds, and other toxic and 
carcinogenic substances. And the more cars in the city, the more intense their traffic, the higher the 
levels of environmental pollution, the greater the harm to human health. 

The growing noise pollution of the big city also causes a lot of trouble for the citizens, 
negatively affecting their health and mental state. 

In recent decades, the state of the environment and the quality of life of the population have 
actually deteriorated in the industrial regions and major cities of Ukraine. In 2018, Ukraine ranked 109th 
among 180 countries (URL:https://epi.envirocenter.yale.edu/epi-country-report/UKR), while most EU 
Member States are in the top 30, which is essentially an illustration of the scale of challenges for 
Ukraine. In these circumstances, the problem of environmental regulation of the quality of the living 
environment, especially in cities and metropolitan areas, is extremely urgent. 
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Examples (Optional) 
 

The largest metropolis of Ukraine is its capital - Kyiv. As of March 2019, there are 2888470 
residents registered here. But according to demographers, at least 2 million more can be safely added 
to this figure. These are people who live and work in Kyiv without registration. It is expected that the 
number of such people will continue to increase, as the population of small towns and villages in search 
of work, better living conditions increasingly choose the capital of residence. 

Kyiv ranks 29th in the ranking of the most polluted cities. Our capital has problems with air 
and water, industry and household waste have a negative impact, and there is a threat of destruction of 
flora and fauna (Fig. 1) (URL:https://kiev-maps.io.ua/album343116_0). 

 

  
Fig. 1. Ecological problems in Kyiv city 

 
Despite some positive attempts to reduce the production of industrial waste, the process of 

accumulating waste of different types and different toxicities is continuing. A number of problems 
remain unresolved: 

- a clear system of recycling of waste products, cullet, car tires, polymeric waste, wastes of light 
and food industry, waste oil products, etc. has not been introduced; 

- no toxic waste management (disposal) system has not been implemented. About 170 thousand 
tons of industrial toxic waste are concentrated on the territory of industrial enterprises and landfills; 

- the utilization of ash and ash-slag mixture formed at HPP (heat and power plant)-4, HPP-5 
and HPP-6, the utilization of limestone and vanadium slurry sludge is not organized. Today sludge 
collectors at HPP-5 and HPP-6 have been filled by 63% and 78% respectively; 

- the problem of the utilization of sludge from galvanic production and sludge from transport 
washing has not been solved. As the existing wastewater treatment technologies are not efficient 
enough, galvanic waste is one of the main sources of pollution of the city's water basin with high 
precision heavy and non-ferrous metals (zinc, nickel, chromium, copper, cadmium, etc.). Treatment 
facilities of the Bortnitsky Aeration Station daily retain 9-12 thousand m3 of organic substances 
contaminated with heavy metal salts (URL:https://tyzhden.ua/News/39707); 

- the problem of increasing emissions into the atmosphere of pollutants from vehicles is not 
solved. Vehicle emissions are particularly dangerous because they occur in close proximity to 
pedestrian sidewalks; 

- the problem of pollution of water bodies and soils by petroleum products by motor transport 
and its related infrastructures has not been solved. First of all, this concerns open car parks, garage 
cooperatives and gas stations, which are not equipped with local rainwater treatment plants, fuel and 
lubricant unloading points in the river port and motor transport enterprises of the city. The tram tracks 
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are contaminated with oils due to their leakage from leaky tram car reducers. The environmental impact 
and the waste of vehicles generated during their operation are adversely affected, namely: used oils, 
filters, batteries, used tires, car parts and housings, etc., which have not been properly disposed of / 
utilized; 

- the problem of critical condition of urban heat supply networks and sewage collectors that 
threatens with possible emergencies - has not been solved. There are 2,449.48 km of sewage networks 
on the balance sheet of State Communal Association Kyivvodokanal, of which 887.5 km (36%) are in 
a state of emergency and require immediate repair. 

A considerable percentage of depreciation of fixed assets (networks and equipment) and 
insufficient financing of operational activities in recent years have led to an increase in the number of 
leakages and damage (URL:http://eco.com.ua/content/osnovni-ekologichni-problemi-kieva-ta-
shlyakhi-ikh-virishennya). The networks which were put into operation in 1872 are still functioning 
today. 

All this can cause the city to flood. There is a likelihood of a man-made accident at the Bortnich 
Aeration Station. 

The ecological condition of the capital of Ukraine has already outgrown the concept of 
"problem" and if it did not reach the concept of "catastrophe", it is a matter of time. 

As a result of environmentally illiterate farming, small rivers, which could be the decoration of 
our city, have turned into waste ditches. For example, the famous river Lybid, which flows through the 
territory of seven districts of Kyiv. On its shores there are more than 350 large and small enterprises 
and economic objects. In sewage that enters the Lybid River from industrial sites without treatment, the 
content of pollutants is often 30-40 times higher than the maximum permissible concentration. 
Subsequently, a considerable number of them drain into the Dnipro river (Zaverukha N.M, et al 2008). 

The growing noise pollution of the big city also causes a lot of trouble for the citizens, 
negatively affecting their health and mental state. With the development of all types of transport, 
intensive construction increases the noise load on the person, causing his/her irritation, mental 
imbalance, insomnia and as a consequence - cardiovascular and mental illness. Now in the streets of 
Kiev in many areas noise sometimes reaches 80-90 decibels in the daytime and 50-60 decibels in the 
night, which is not a normal phenomenon. Studies show that acoustic pollution of the urban environment 
is one of the most likely factors leading to an increase in hypertension and myocardial infarction [2]. 

Among the many ecological problems inherent in Kyiv, one of the most important is air 
pollution, introduction into the atmosphere or the emergence of new, uncharacteristic physical, 
chemical, biological substances and exceeding the natural level of pollutants and poisonous substances 
concentration. The data shown in Fig. 2 and Fig. 3 can serve as an example. 
 

Fig. 2. The example of monitoring of 
pollutants Concentration in December 2019  
in the area of Bessarabska square, Kyiv 

Fig. 3. The atmospheric pollution levels at 
observation posts in Kyiv in November 2019 by 
atmospheric pollution index  
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Conclusions 
To address these (institutional, technical, regulatory) issues, it is advisable to introduce and use 

the Air Quality Index as a communication tool for government institutions and to inform the public 
about the current state of air pollution. The need for such an Air Quality Index is that atmospheric air 
monitoring indicators (concentration of hydrogen sulfide, phenol, etc.) are not clear to the general public 
and, therefore, need to be converted to an indicator that reflects the relationship between observational 
data and the consequences for public health. 

It is necessary to reduce the air pollution of the city by motor vehicles and related 
infrastructures, the emissions of which constitute more than 70% of the total pollution by equipping 
municipal vehicles with systems for reducing the content of pollutants in the exhaust gases of motor 
vehicles and prohibit the carriage of passengers by vehicles that are not equipped with such systems. 

When designing city development plans, provide for large parking areas at city entrances (at 
public transit stops), plan new parking spaces, provide for increased parking fees in the city center, near 
cultural and historical sites, and small fee at city entrances.  

Finish the construction of the ring road and prohibit entry into the city of transit vehicles. 
To construct along the roads gas shields in combination with green strips-screens (taking into 

account individual projects of the largest places of pollution. 
To reduce air pollution by stationary sources. The largest share in the pollution of the 

atmosphere of the city is made by the energy companies (HPP-5, HPP-6, Branch "Plant "Energy" of 
Kyivenergo", CJSC "Energy-generating company "DarTeplocentral", boiler-houses of thermal power 
plants of "Kyivenergo" and "Zhitloteploenergo" . The main reasons for these large volumes of emissions 
into the atmosphere are the presence of coal, fuel oil and its low quality in the fuel structure; 
obsolescence of fixed assets of energy companies and inefficient technologies for neutralizing 
pollutants; inefficient use of fuel and energy resources by individual producers and irrational use of 
electricity and heat. 
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