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Technogenic pollution of the environment has a negative impact on the health of the population. At-
mospheric air is an integral component of the environment, which is associated with the most part of health 
risks from environmental factors. The risk concept makes it possible to obtain a quantitative assessment of 
the potential and real danger to public health, implied with the levels of exposure to adverse environmental 
factors in the real conditions of populated areas.The purpose of the study is to assess the pollution of at-
mospheric air in connection with the health risk to the population of Rostov-on-Don. Monitoring of atmos-
pheric pollution is carried out at seven fixed stations of the State Environmental Observing Service of the 
Rostov State Hydrometeorological Service. The average annual and maximum concentrations of eight air 
pollutants were analyzed. Excess ratio of admissible concentration limit and complex index of air pollution Р 
were used as indicators characterizing air pollution. For risk assessment, the risk of immediate action (reflex 
effects), chronic intoxication, and carcinogenic risk were calculated.Rostov-on-Don is a large industrial and 
administrative-territorial center, a transport hub. Motor transport plays the leading role in the atmospheric air 
pollution of the city. The atmospheric air of Rostov-on-Don is polluted above the permissible hygienic stan-
dards. The pollution level in the central part of the city, determined by the indicator P (average annual con-
centrations) is in 1.5 times higher than in the relatively clean Northern residential area. The risk of immediate 
action in the central part of the city is in 3.38 times higher, the risk of chronic intoxication is higher in 2.05 
times, compared to the Northern residential community of the city. According to the results of the risk as-
sessment on immediate action and chronic intoxication from air pollution, the most dangerous to the health 
of the population are suspended substances, nitrogen oxides, carbon monoxide, phenol and formaldehyde.  
Chromium and formaldehyde mainly contribute to the formation of carcinogenic risks from the air pollution.  
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[Климов П.В., Басилаиа М.А. Оценка загрязнения атмосферного воздуха и риск для здо-

ровья населения Ростова-на-Дону] 
Техногенное загрязнение окружающей среды оказывает негативное влияние на состояние здо-

ровья населения. Атмосферный воздух является неотъемлемым компонентом окружающей среды, с 
которым связана наибольшая часть рисков для здоровья от воздействия факторов окружающей сре-
ды. Концепция риска позволяет получить количественную оценку потенциальной и реальной опасно-
сти для здоровья населения, имплицированную с уровнями воздействия неблагоприятных факторов 
среды в реальных условиях населенных мест.Целью исследования является оценка загрязнения ат-
мосферного воздуха в связи с риском для здоровья населения г. Ростова-на-Дону. Наблюдение за 
загрязнением атмосферы осуществляется на семи стационарных станциях Государственной службы 
наблюдений за состоянием окружающей среды Ростовского ЦГМС. Были проанализированы средне-
годовые и максимальные концентрации восьми загрязняющих атмосферный воздух веществ. В каче-
стве показателей, характеризующих загрязнение атмосферного воздуха были использованы крат-
ность превышения ПДК и комплексный показатель загрязнения воздуха Р. Для оценки риска рассчи-
тывались риск немедленного действия (рефлекторных эффектов), хронической интоксикации и кан-
церогенный риск.Ростов-на-Дону является крупным индустриальным и административно-
территориальным центром, транспортным узлом. Ведущую роль в загрязнении атмосферного воздуха 
города играет автомобильный транспорт. Атмосферный воздух Ростова-на-Дону загрязнен выше до-
пустимых гигиенических нормативов. Уровень загрязнения в центральной части города определенный 
с помощью показателя Р (среднегодовые концентрации) в 1,5 раза выше чем в относительно чистом 
Северном жилом массиве. Риск немедленного действия в центральной части города выше в 3,38 
раза, риск хронической интоксикации выше в 2,05 раза, по сравнению с Северным жилым массивом 
города. По результатам оценки риска немедленного действия и хронической интоксикации от загряз-
нения атмосферного воздуха наибольшую угрозу для здоровья населения представляют взвешенные 

mailto:science-almanac@mail.ru


Научный альманах стран Причерноморья 
2017. Том 10. № 2 

 

45 
 

вещества, окислы азота, оксид углерода, фенол и формальдегид.  В формирование канцерогенного 
риска от загрязнения атмосферного воздуха основной вклад вносят хром и формальдегид.  

Ключевые слова: риск для здоровья, загрязнение атмосферного воздуха.  
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Technogenic pollution of the environment has a negative impact on the health of the 

population.Multicomponent emissions of industrial enterprises and vehicles lead to an in-
crease in morbidity and mortality in the human population.The contribution of anthropogen-
ic factors to the formation of various pathologies varies in the range from 10 to 60%, de-
pending on the place and conditions of residence [3].Atmospheric air is an integral compo-
nent of the environment, which is associated with the most part of health risks from envi-
ronmental factors [6].It remains relevant to study the human health dependence indicators 
on environmental pollution in industrial and urbanized regions. Damageassessment to the 
human health is one of the priority areas of human ecology [5]. The concept of risk makes 
it possible to obtain a quantitative assessment of the potential and real danger to public 
health, implied with the levels of exposure to adverse environmental factors in the real 
conditions of populated areas [4]. 

The purpose of the study is to assess the pollution of atmospheric air in connection 
with the health risk to the the population of Rostov-on-Don.To characterize air pollution, 
the data published in the Yearbooks “The state of atmospheric pollution in cities in Russia” 
[1] and the Environmental Bulletin of the Don were analyzed [7]. Monitoring of atmospheric 
pollution is carried out at seven fixed stations of the State Environmental Observing Ser-
vice of the Rostov State Hydrometeorological Service. The stations are subdivided into 
“urban background”, in residential areas (stations NoNo 2, 21, 55), “industrial”, near enter-
prises (stations NoNo. 44, 52), and “auto”, in the area with an intensive traffic (stations No. 
29, 51) [7]. The average annual and maximum concentrations of eight air pollutants were 
analyzed.  Excess ratio of admissible concentration limit and complex index of air pollution 
Р were used as indicators characterizing air pollution [2]. For risk assessment, the risk of 
immediate action (reflex effects), chronic intoxication, and carcinogenic risk were calcu-
lated [2]. The risk was defined as individual, representing the probability of health effects 
manifestation at real concentrations of pollutants in the ambient air.  

An immediate risk assessment was carried out for substances, whichMPCm.r. are 
substantiated by the reflex effect. The risk significance shows the proportion of the popula-
tion in the area that at the time of reaching the maximum concentrations could experience 
adverse reflex reactions - a sense of smell, an irritating effect, etc. The risk assessment of 
chronic nonspecific intoxication was carried out for a period of 70 years, taking into ac-
count the assumption that the estimated situation is typical and the detected trends in at-
mospheric air pollution will persist for a period of seventy years. The same assumption ap-
plies to the calculation of carcinogenic risk [2]. Rostov-on-Don is a large industrial and ad-
ministrative-territorial center, a transport hub [7]. The leading role in the pollution of the 
atmospheric air of the city is played by road transport [1].Rostov-on-Don refers to the terri-
tories with an increased atmospheric pollution potential due to the anticyclonic type of 
weather, temperature inversions, dust storms. 
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Cluster analysis of mean annual concentrations of suspended solids, sulfur dioxide, 
carbon monoxide and nitrogen dioxide showed that the stations for monitoring atmospheric 
pollution of Rostov Hydrometeorological Service  NoNo 2, 21, 55, 44 and 29 located in dif-
ferent city districts enter in one cluster, and station  No 51, situated at the confluence of 
large highways in the central part of the city refers to the other cluster that is connected 
with a higher atmosphere air contamination level.The city receives (in the period of 2008-
2013) carbon dioxide in the amount of 85.02 thousand tons / year, nitrogen dioxide - 15.32 
thousand tons / year, as well as sulfur dioxide, solid particles and other matter from statio-
nary sources and vehicles. The contribution of motor vehicles comprised 95.8% of carbon 
monoxide emissions, 86.3% of nitrogen dioxide emissions and 93.8% of total anthropo-
genic emissions into the air.To assess the risk to public health, three urban areas were se-
lected.Part of the city center, located at the intersection of high-traffic roads (adopted as 
point I, corresponds to station No. 51 of Rostov Hydrometeorological Service). The territo-
ry affected by the industrial site, with enterprises of machine building, metalworking and 
other industries (point II, corresponds to station No. 52). The residential area in the north-
ern residential area of the city is relatively remote from the industrial centers (point III, cor-
responds to station No. 55). 

The average concentrations for the period of 2008-2013 in the point I exceed MPC in 
2,41 times,  nitrogen dioxide – in 2,21 times, nitrogen oxide – in 1,76  times, carbon mo-
noxide in 1,22 times. The maximum single concentrations of suspended substances ex-
ceed the hygienic standard in 3.83 times, carbon oxide in 3.8 times, nitrogen dioxide in 
2.15 times, formaldehyde in 1.76, nitrogen oxide in 1.72, phenol - 1.67 times.  At point II, 
average concentrations of nitrogen dioxide exceed the hygienic standard in 1.26 times, 
suspended substances in 1.25 times. Maximum concentrations of suspended substances 
exceed the hygienic standard in 2.36 times, formaldehyde - 1.69 times, carbon oxide - 
1.68 times, phenol - 1.32 times, nitrogen dioxide - 1.16 times, nitrogen oxide - 1,12 
times.At point III, the average concentration of formaldehyde exceeds the MPC in 1.18 
times.The maximum concentrations of suspended solids exceed the hygienic standard in 
2.1 times, phenol in 1.87 times, formaldehyde in 1.68 times, carbon monoxide in 1.13 
times.  

The average value of the complex parameter P of the eight atmospheric admixtures 
calculated at the average annual concentration at point I comprised 6.51 points, which is 
estimated as a dangerous degree of atmospheric pollution, at point II - 5.1 points, is esti-
mated as a dangerous degree of atmospheric pollution, and at point III - 4.0 points, is es-
timated as an alarming degree of air pollution. The indicator P, calculated for the maximum 
single concentrations at point I comprised 29.44 points, at point II - 19.12 points, at point III 
- 15.66 points. At all three points, the degree of atmospheric pollution calculated at the 
maximum single concentrations is estimated as a cause for concern. The results of the 
health risk assessment are presented in the table. 

 
Individual risk for public health from air pollution in three selected zones  

of Rostov-on-Don (in unit fractions) 
 

 Riskofimmediateaction Riskofchronicintoxication Carcinogenicrisk 

pointI 0,46 0,305 0,000293 

point II 0,184 0,170 0,000259 

point III 0,136 0,149 0,000276 

 
The total risk of immediate action was determined by the maximum risk of a single 

admixture among all the harmful substances that affect it. In points I and II, the risk of im-
mediate action is determined by the effect of carbon monoxide on the population, and at 
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point III - suspended substances. At point I, the contribution of suspended solids to the 
formation of the risk of chronic intoxication comprised 24.38%, nitrogen dioxide 23.4%, 
carbon dioxide 19.05%, nitrogen oxide 18.76%, phenol 7.03%, formaldehyde - 5.12%.At 
point II, the contribution of nitrogen dioxide to the risk of chronic intoxication comprised 
26.07%, suspended substances - 25.84%, carbon monoxide - 21.09%, nitrogen oxide - 
9.39%, phenol - 8.21%, formaldehyde - 6 , 34%. At point III, the contribution of formalde-
hyde to the risk of chronic intoxication is significantly higher and reaches 21.33%, the con-
tribution of suspended solids is 18.31%, nitrogen dioxide is 18.20%, phenol is 18%, carbon 
monoxide is 17.78%, nitric oxide - 4.5%. 

Carcinogenic risk was estimated from concentrations in the ambient air of formalde-
hyde, benzpyrene, and metals (chromium, nickel, lead).The greatest danger to the health 
of the population from the assessment of carcinogenic risk is chromium and formaldehyde. 
At point I, the contribution of chromium is 57.34%, formaldehyde - 40.37%. At point II, the 
contribution of chromium is 59.07%, formaldehyde - 38.56%. At point III, the contribution of 
chromium in the total carcinogenic risk is less and comprises 41.72%, at that the contribu-
tion of formaldehyde reaches 56.33%. 

The results of the study are summarized in the following conclusions: 
1. The level of pollution in the central part of the city is determined by the indicator P 

(average annual concentrations) 1.5 times higher than in a relatively clean northern resi-
dential area. 

2. The risk of immediate action in the central part of the city is 3.38 times higher, the 
risk of chronic intoxication is higher in 2.05 times, in comparison with the northern residen-
tial area.  

3. According to the results of the risk assessment on immediate action and chronic 
intoxication from air pollution, the most dangerous to the health of the population are sus-
pended substances, nitrogen oxides, carbon monoxide, phenol and formaldehyde.  

4. Chromium and formaldehyde mainly contribute to the formation of carcinogenic 
risks from the air pollution.  
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