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Abstract: 

Air quality is one of the most important problems that affecting human health especially in metropolitan cities because of ra pid 

population growth, using of poor quality fuel, increased industrializat ion, etc. The increase in  pollutant concentrations in Ist anbul 

particularly starting from the last quarter of the 20th century, leads to decrease in air quality and cause pollution reachin g above 

the standards. In this study, some pollutants assessments were made which were obtained from three air quality measurement 

stations in Istanbul. In addition, comparisons on a regional basis with the topography, the weather conditions, population, 

industrialization, traffic and their impacts on pollutants emissions have been demonstrated in a detailed manner. According to  the 

analysis results obtained in the investigation for a three-year period, SO2, PM10, NO2 and CO pollutants which have a huge impact 

on the limit values for human health, Aksaray has been found where the highest concentration values of these pollutants. 
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I.INTRODUCTION 

 

Air pollution is called in general in the case of the pollutant 

values come to a level that would  threaten human health and 

other living creatures, and cause material and moral 

damages[1]. Air pollution can ocur for many reasons. In its 

short term, the appearance of unnatural air pollutant or in case 

of increase in the amount of none harmful matters (at this 

level it starts to become harmful)[2]. The most important air 

pollutants that cause air pollution are Particulate Matter 

(PM10), Sulfu r Dioxide (SO2), Carbon Monoxide (CO), 

Nitrogen Dioxide (NO2), Ozone (O3) and Hydrocarbons (HC). 

In this study, four of these pollutants evaluation was made. 

Particulate Matters (PMs) which can be a liquid or gas 

particulate form in the atmosphere, so called PM10, PM2.5 and 

PM1.0 according to their aerodynamic diameter. It occurs from 

sources of fuel combustion, industrial and construction 

activities, plant pollens, dust, etc., and has a significant impact 

on health in terms of its density and type[3]. SO2 is a colorless 

and acidic gas. It arises from the combustion of sulphur 

compounds. In particular, industrial activit ies, domestic 

heating fuels, exhaust emissions from vehicles and thermal 

power p lants cause to increase concentration of this gas. 

Moreover, mostly in areas where coal is used as fuel, it 

constitute a major risk to human health. NO2 is a gas that 

occurs as a contaminant in a red-brown co lor as a result of 

reaction of ozone with nitrogen oxide in the air. Especially, 

these pollutant are caused by internal combustion engines 

particularly when combustion processes happen at high 

temperatures. The vehicle emissions and product of 

incomplete combustion are the main  source of CO [1, 4]. 

Overall, emission sources of the pollutants examined in this 

study and the effects on human health can be listed as follows; 

PM10 (Sources): Industrial activ ities, combustion, agriculture 

and secondary chemical reactions, forest fires, desert dust, the 

deteroioration of animal species in open terrain and 

vegetation, volcanic activities. PM10 (Health Effects): Cancer, 

heart problems, respiratory d iseases, an increase in infant 

mortality rates. 

SO2 (Sources): Combustion of fossil fuels (coal, oil and its 

derivatives), fuel combustion, thermal power p lant activities.  

 

SO2 (Health Effects): Respiratory diseases, nervous system 

diseases, cancer. 

 

NO2 (Sources): Vehicle emissions, combustion processes at 

high temperatures (nuclear power p lants, thermal power 

plants), industrial activit ies. 

 

NO2 (Health Effects): Eye and respiratory ailments, acid  rain 

(either d irectly  or indirectly influences because of the impact 

on forests and plants). 

 

CO (Sources): Incomplete combustion products (vehicle 

emissions, emissions from heating).  

 

CO (Health Effects): Combines with hemoglobin in blood, 

decrease in the oxygen transport capacity, and death. 

 

As given above in examples, pollutants occur in two  ways, 

including from natural and artificial sources, and increase in 

concentration can be observed. As a result, many examples 

can be found in large impact on human health of these 

pollutants[4]. To determine concentrations of pollutants in the 

air and their effects on human health, United States 

Environmental Protection Agency carries out many studies 

about air quality index and to  reduce air pollut ion [5]. In 

Turkey, all pollutants are monitored and subjected based on 

EPA Air Quality Index and the EPA limits, also some 

disclosures are made in  this direct ion. Looking at the studies 

in the literature, Bayram surveyed a study about the air 

pollution problem in  Turkey[6]. In this study shows that SO2 

emissions reached a serious level in part icular during the 

winter months. Again, associated with SO2, in the study made 

by Akyurek, the cities reached the highest pollutant emissions 

level that is the center of widespread use of coal in the region 

and around the industrial [7]. Chen et al. in their work related 

to the investigation of PM10 and PM2.5 seasonal distributions 

and their sources, secondary nitrate and sulfate (32.5%), coal 
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(25.9%), vehicle emissions (15.7%) and soil dust (25.5%) 

have been determined as the PM10 sources[8]. In the study 

made by Özden et al., at 64-point and within a two-week 

period, NO2, SO2 and PM10 pollutants concentration values 

which obtained in the result of the measures they have 

implemented with passive sampling methods do not constitute 

a problem in terms of national air quality standarts [9]. 

However, they have concluded that increase in the 

concentration values of NO2 and SO2 move toward  the city 

center. Traffic density, type of heating (gas -coal) and 

population density have emerged u ltimately be effect ive. 

Doğan and coworkers  in their study for seasonal pollution 

distribution, weather conditions (especially in times 

dominated by high pressure systems) have a significant effect 

on CO, SO2 and PMs concentration values [10]. In regions 

dominated by atmospheric high pressure system that causing 

blokages, these pollutants are not carry too much either 

horizontally or vert ically and it  causes increase in pollutant 

concentrations. In this study, PM10, SO2, NO2 and CO 

pollutants which are quite dangerous to human health on 

critical values, have been analyzed in detailed for 3-year 

period (2013-2015) for 3 stations where are in Istanbul. After 

temporal analyzes carried out indiv idually  for each station, the 

average analyzes were made too, and the general result for 

Istanbul was obtained. Also in accordance with the locations 

of each station, the comparison with all pollutants were made 

seperately. In this direction, in which station has got higher 

emission sources (by seperately for each pollutant), what  is 

the reason fort his (topography, local scale climate conditions, 

traffic, population density, the methods used for heating, 

industrialization, etc.) are carried out within th is study. 

Moreover, each pollutant’s concentration values analyzed in 

terms of air quality index values (Environmental Protection 

Agency-EPA), it was also examined in detail within the 

category that pose a risk to human health. EPA Air Quality 

Index is presented in Table 1. Index values are divided into 6 

categories. The first two levels are acceptable levels 

considering health effects. Levels 3 and 4 are the levels that 

pose a risk to vulnerable groups. At this level, it is required to 

take the necessary precauitions for these groups. The last two 

categories are levels that pose a risk to the entire community. 

All inclusive precautions should be taken for whole society. 

This study was prepared based on EPA index values. As a 

result of study, many recommendations were given about 

reduction of air pollution that what kind of tasks we have to 

do by individiual and social. 

 

Table.1.Epa Air Quality Index[11] 

 
 

II. METHODOGY 

Istanbul is the largest city of Turkey in terms of economy, 

industry, number of vehicles and population density. In this 

study, for 3-year period (2013-2015), analyzes were 

performed using the data obtained from the selected 3 air 

quality measuring stations. Each selected station has a 

separate representation. Aksaray Station is the historic part of 

Istanbul where is in the middle o f the intersections of most 

districts. It has a great density in  terms of vehicle traffic and 

pedestrians during the day. Alibeykoy Station is a district that 

has high density of population and unplanned urbanization. 

Also it hostes some of the s mall-scale businesses in the city. 

Basaksehir Station began to be formed at the end of the ‘90s. 

Ikitelli Organized Industrial Zone is around the district. Figure 

1 shows the each station as marked. The data used in the study 

(SO2, PM10, NO2 and CO) obtained from these stations. 

Missing data were completed with the help of interpolation 

methods. 

 

 
Figure.1.Stations location, Istanbul  

 

III. RES ULTS AND DISCUSSION 

 

Figure 2 shows the frequency of distributions at Alibeykoy 

Station according to EPA standards. The distribution of PM10 

pollutant values is shown in Figure 2a. There is no problem in 

terms of health by 93% according to EPA standards. Only 7% 

for PM10 poses a risk to vulnerable groups. Similarly, Figure 

2b shows the distribution of NO2 pollutant values and there is 

no distress in health by 95%. For vulnerable groups, 5% of 

NO2 has an effect. Laslty, Figure 2c and Figure 2d reveals the 

distribution of CO and SO2 pollutant values. In terms of health, 

there is no problem in both pollutant values according to EPA 

standards. Your Conference Paper must follow these overall 

formatting specifications:  

 

 
Figure.2.Distribution of pollutant values at alibeykoy 

station accordıng to epa health standards  
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Figure 3 shows the frequency of distributions at Aksaray 

Station according to EPA standards. The distribution of PM10 

pollutant values is shown in Figure 3a. There is no problem in 

terms of health by 91% according to EPA standards. Only 9% 

for PM10 poses a risk to vulnerable groups. Similarly, Figure 

3b, Figure 3c and Figure 3d show the distribution of NO2, CO 

and SO2 pollutant values. In terms of health, there is no 

problem in all pollutant values according to EPA standards. 

 

 

Figure.3.Distribution of pollutant values at aksaray station 

according to epa health standards 

 

Figure 3 shows the frequency of distributions at Aksaray 

Station according to EPA standards. The distribution of PM10 

pollutant values is shown in Figure 3a. There is no problem in 

terms of health by 90% according to EPA standards. Only 10% 

for PM10 poses a risk to vulnerable groups. Similarly, Figure 

3b, Figure 3c and Figure 3d show the distribution of NO2, CO 

and SO2 pollutant values. In terms of health, there is no 

problem in all pollutant values according to EPA standards. 

 

 
Figure.4.Distribution of pollutant values at basaksehir 

statıon according to epa health standards  

 

Figure 4 shows the frequency of distributions at Basaksehir 

Station according to EPA standards. The distribution of PM10 

pollutant values is shown in Figure 4a. There is no problem in 

terms of health by 90% according to EPA standards. Only 10% 

for PM10 poses a risk to vulnerable groups. Similarly, F igure 

4b, Figure 4c and Figure 4d show the distribution of NO2, CO 

and SO2 pollutant values. In terms of health, there is no 

problem in all pollutant values according to EPA standards. 

When all graphics examined, the most contaminated place in 

the city have been found to be Aksaray. CO2 and SO2 pollutant 

values at all of the stations show that these pollutants 

concentrations could not reach to level that pose a threat to 

human health. NO2 pollutant values create a risk by 5% for 

vulnerable groups in Alibeykoy and Aksaray Stations. For 

Basaksehir Station, the risk just 2% of all values. PM10 

pollutant values reached to critical level especially in Aksaray 

and Basaksehir Stations. Basaksehir have high pollutant 

concentration values due to the region closest to organized 

industrial zones. Aksaray Station was found to be high values 

in contaminants due to the intense vehicle traffic. Moreover, in 

commuting hours, these values reached its highest peak in 

terms of EPA standards. It is necessary to promote the use of 

public transport and restricting the entry of some of vehicles to 

be brought to an acceptable level of the pollution 

concentrations values at Aksaray.  In addition, it is necessary to 

increase investments by the municipality in the rail system. 

Organized industrial zone should be moved out of the 

Basaksehir for the reduction in the pollutant values. The cause 

of pollution in Alibeykoy station is the use of low quality fuel 

because of the people who inhabited here have low income. 

The people who live in this region should be encouraged to use 

cleaner fuels such as natural gas. 

 

IV.REFERENCES  

 

 [1] Pekin, M.A., Oğuz, K. (2015). “Meteorolojik Koşulların 

Hava Kirliliği Üzerine Etkilerinin İncelenmesi: Keçiören İlçesi 

Örneği”. 7th Atmospheric Sciences Symposium, 28-30 April 

2015. İstanbul-Turkey. 

 

[2] Çavuş, P.C., Deniz, A., Doğan, N., Akbayır, İ., Yavuz, V. 

(2016). “Afyon İli İçin Zamansal Hava Kirliliği Analizi”. 1st 

International Conference on Engineering Technology and 

Applied Sciences, 21-22 April 2016. Afyonkarahisar-Turkey.  

 

[3] Efe, B., Ünal, A., Deniz, A., İncecik, S., Sezen, İ., Özdemir, 

E.T. (2014). “PM10 Levels in The Kağıthane Valley, Istanbul, 

Turkey and Meteorological Influences”. 9th International Air 

Quality Conference, 24-28 March 2014. Garmish-

Partenkirchen. 

 

[4] Hava İzleme. (2016). Ulusal Hava Kalitesi İzleme Ağı-Air 

Quality Monitoring System. “Hava Kalitesi İndeks i” [Online]. 

Available: http://www.havaizleme.gov.tr/hava.html 

 

[5] EPA. (2015). United States Environmental Protection 

Agency. “EPA’s Themes” [Online]. Available: https:// www. 

epa.gov/aboutepa/epas-themes-meeting-challenge-ahead 

 

[6] Bayram H., 2005. “Türkiye’de hava kirliliğ i sorunu: 

Nedenleri, alınan önlemler ve mevcut durum”. Toraks Journal, 

(6), 159-165. 

 

[7] Akyürek, Ö., 2012. “Trabzon Kent Merkezi İçin Hava 

Kirliliği İle Meteorolojik Koşullar Arasındaki İlişkin in 2006-

2011 Arası Verilerine Dayalı Olarak İncelenmesi”. Yüksek 

Lisans Tezi, KTÜ Fen Bilimleri Enstitüsü, Trabzon 

 

[8] Chen, G., Liu, J.Y., Huangfu, Y.Q., Wang, H.T., Shi, G.L, 

Tian, Y.Z., Zhu, Y., Li, Q., Feng, Y.C. (2016). “Seasonal 



International Journal of Engineering Science  and Computing, November 2016           3311                                                          http://ijesc.org/ 

Variat ions and Source Apportionment of Ambient PM10 and 

PM2.5 at Urban Area of Hefei, China”. China Environmental 

Science, 36(7): 1938-1946. 

 

[9] Özden, Ö., Yay, O.D., Altuğ, H., Gaga, E., Demirel, G., 

Döğeroğlu, T., Örnektekin, S., Meliefste, K., Doorn, W.V. 

(2008). “Eskişehir’de Hava Kirliliği Ön Değerlendirme 

Çalışmalarının Pasif Örnekleme Yöntemiy le 

Gerçekleştirilmesi”. Hava Kirliliği ve Kontrolü Ulusal 

Sempozyumu. 22-25 October 2008. Hatay-Turkey 

 

[10] Doğan, N., Akbayır, İ., Yavuz, V., Deniz, V., Çavuş, P.C. 

(2016). “İstanbul Yenibosna için Mevsimlik Kirlilik Analizi”. 

1st International Conference on Engineering Technology and 

Applied Sciences, 21-22 April 2016. Afyonkarahisar-Turkey 

 

[11] EPA. (2016). United States Environmental Protection 

Agency. “EPA’s Themes” [Online]. Available : https:// www3. 

epa.gov/airnow/aqi_brochure_02_14.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


