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Abstract: Air pollution causes a serious impact on all living organisms. It creates harmful diseases to human beings, animals 
and plants. Due to increase in vehicle movement, industrialization and urbanization, vehicles movement has started to increase 
which causes more harmful to the people around the industries. In this a detailed comparative study has been done by relating 
the air pollution and human’s health. It was investigated by using Geographical Information system as a tool and digital 
topographical map also developed by using Arc GIS software. the data used for developing the map was collected using High 
Volume Sampler for a period of six month for two seasons for 5 locations. The sampling was carried out as per the Central 
Pollution Control Board Guidelines. Based on the analysis it was inferred that the location which was selected in Oragadam 
area had high concentration of Particulate matter (PM10). This may be due to high industrial emission in that location. The 
thematic map also highlights the Oragadam area having high concentration of PM10 and different colour coding was provided 
to highlight each of air pollutant impact. This kind of study can be further improved in different industrial locations and periodic 
air quality sampling and mapping will help to improve the air quality in the particular area and Air Quality index can be 
developed. 
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I. INTRODUCTION 
Environment plays an important aspect in everyone’s life. The pollution affects the whole world by means of air, water, noise and 
soil. In this air pollution is the major issue that the whole world is being affected. The rapid growth in the industrial, power, and 
transportation sectors nationally, combined with growth in urbanization, both planned and unplanned, have contributed to the rapid 
increase in AAP levels in India.[1][2]. A substantial increase in vehicle stocks and a large number of old, inefficient, ill- maintained 
and obsolete vehicles result in emission of vast quantities of pollutants annually in gaseous and particulate forms into the 
atmosphere. [3][4] 
In the developing countries like India, the air pollution has increased a lot due to Industrialization and urbanisation. Variety of 
pollutants are emitted into the atmosphere by natural and anthropogenic sources, of which particulate matters, sulphur oxides and 
oxides of nitrogen are having the significant role and increasing impact on urban air quality [5][6]. The massive increase in 
emissions of air pollutants due to economic and industrial growth in the last century has made air quality an important environmental 
problem throughout the world.[7][8] Air pollution is a major environmental health problem causing approximately three million 
deaths per year in the world, as result of exposure to particulate matter (PM) [9][10]. The identification and characterization of 
particulate matter (PM) concentrations from industrial activities pose major challenges due to the diverse characteristics related to 
different aspects, such as concentration, particle size and particle composition. Moreover, the characterization of particulate matter 
is influenced by meteorological conditions, including temperature, humidity, rainfall and wind speed [11][12]. 
“By the middle of the 19th century, coal smoke filled many British cities, yet few people saw it as detrimental to either human health 
or to the wider environment,”. In their view, pollution came not from energy use or industry, but from natural biological processes. 
They blamed disease on miasma … Many people not only considered coal smoke to be harmless, but actually thought of it as an 
antidote to pollution” [13][14]. 
The strategic direction for air quality improvement in India is hampered by the lack of adequate inventories on emissions and 
uncertainty in the pollution mixture in ambient air[15]. 
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Spatial scales may range from the very local scale (e.g. street level, direct surroundings of a chimney) to the global scale (up to 100 
km); time scale may range from minutes (estimation of peak concentrations) up to days (estimation of trends). Those models can be 
distinguished on the treatment of the transport equations (Eulerian, Lagrangian models) and on the complexity of various processes 
(chemistry, wet and dry deposition).[16] 
Increased mortality, morbidity and impaired pulmonary functions are associated with elevated levels of particulate matter in the 
atmosphere. Exposure to sulphur-dioxide (SO2) impairs the respiratory function, respiratory diseases and decreases the ability of the 
lungs to clear foreign particles. From the recent studies which was done in many countries have confirmed that the person who is in 
long-term exposure to common air pollutants and living in urban areas may be associated with increased incidence of respiratory 
infections, lung function disturbances, cardiovascular irregularities and rising adult and infant mortality[17]. 
It is well established that high levels of particulate matter (PM) are significantly associated with adverse health effects and ecosystem 
damage [18]. 
The challenge of estimating exposures of traffic-related air pollutants has been tackled by a variety of methods, e.g., simple 
proximity assessments, statistical land-use regression models, source-oriented models incorporating mechanistic sub-models (for 
emissions, dispersion, transformation, exposure), and hybrid approaches combining several approaches. [19,20] 
The development of GIS techniques, however, offers considerable potential to Downloaded improve upon this situation. Digital data 
on urban road networks, for example, are now becoming increasingly available, providing a valuable data source for pollution 
modelling [21]. 

II. METHODOLOGY 
For each study we need to follow a framework. In this study we had the followed the methodology which is shown in figure 1. 

 
Figure 1 Methodology 

After the literature survey is done, we must select the area in which the study is going to be done. The proper geographical 
parameters must be considered. The latitude and longitude must be measured using Geographical Positioning System(GPS). Then 
the sampling location must be selected based on few parameters such as production, movement of vehicles, Campus location of the 
industry. Then the instrument for taking the sampler must be taken to the sampling location and instrument must be calibrated. After 
Calibration, the instrument must be setup for taking the samples. The empty filter paper must be weighed in weighing machine before 
keeping it the instrument. Then the instrument must be started. Once the smpling is over, the samples must be taken out to find out 
the concentration. Datas are feed into the software for producing the digital map using ArcGIS software. 

III. STUDY AREA 
Oragadam is an industrial corridor which is located in Kanchipuram district of Tamilnadu, India. It is located 55kilometers southwest 
from capital city of Chennai. It is also known as Automobile Hub of South Asia because few of automobile industries such as Bharat 
Benz, Renault Nissan, Apollo Tyres are located in this area. Oragadam is very near to Sriperumbudur in Chennai – Bangalore 
Industrial Corridor. The area also contains Residences, Temples of worship, Hospitals and educational institutions. The map of 
oragadam is shown in figure 2. 

Figure 2 Study Area- Oragadam 
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IV. RESULTS AND DISCUSSION SITE SELECTION 
The site selected for the purpose of this study is Oragadam which is Chennai, the capital city of TamilNadu. This site was selected as 
it has more industries which was developed few years ago. 

A. Selection of Sampling Location 
In this study, 5 locations have been identified for finding out the concentration of pollutants. 
 
B. Sampling 
In all the selected locations, the sample of pollutants will be taken through the Sampler. We need to know all the working 
procedures, details of the instrument, etc. As we are going to find the concentration of Particulate matter, we used the device High 
Volume Sampler (HVS). Figure 3 shows the picture of High- Volume sampler used. 

 
Figure 3 High Volume Air Sampler (PM 10) 

C. Analysis of air quallity 
From the samples collected from the sites the air quality is analysed by using proper given method. In this study the parameter used 
is PM10. 
For calculating concentration, the Particulate matter, the following formula is to be used. 
PM= ((W2 – W1 ) / V) X106 
Where 
PM = concentration of particulate matter 
W2 = weight of filter paper after taking the sample W1 = empty filter paper 
V = Volume 
From the formula, the list of concentration of PM10 was found out. The table 1 shows the concentration of PM10. 

Table 1 List of pollution level 
 

Location 
PM10 level in 

µg/m3 
1 70.4 
2 90.3 
3 40.4 
4 63.39 
5 50.3 
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Figure 4 Comparison of PM level in various locations 

From the above comparison, it is inferred that location 2 has more PM10 concentration compared to other locations because there 
are more vehicle movement as there more industries. In the location 3 the concentration of PM10 is less because the movement of 
humans and vehicles is less as there are less industries present. 
 
D. Digitilization 
The data analysed form the sample are to be digitalised for the purpose of mapping. All the data which was got from the analysis is 
typed in the Arc GIS 10.3 software. 

 
E. Developing a Air Quality Map 
Using ArcGIS software the boundary of the area will be plotted and map was developed. The Map is been developed in this 
software. Figure 5 show the boundary area of the sampling location in ArcGIS software and Figure 6 show the map which shows the 
air quality mapping in Oragadam area. 

 
Figure 5 Boundary Area of Sampling Location 
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Figure 6 Air Quality map in Oragadam Area 

The colour code which was given in this map are as given in table 2. 

Table 2 Colour Code legends 
 
 

 
 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
From Fig 6 the PM10 spatial distribution shows a major concentration is near the industrial and residential area due to heavy traffic 
movement and human concentration. Green shade shows the least value as there are tree covered area. Thus, the air pollution is 
majorly absorbed by the trees and vegetations. The PM10 concentration reduced to next level around the industries and human 
populated area. Which implies that the pollution is in and around the industry and residential area and it does not disperse to nearby 
areas. 

Colour 
code 

PM10 
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µg/m3 

 0-5 
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V. CONCLUSION 
In this present scenario, the developing cities and also developed cities is being polluted by air which causes harmful impacts to the 
environment. It also increases the health issues such as asthama, etc. From the study we could see that air pollution has been severely 
affected to the nearby areas due to industries developed in the Oragadam area. From the data, it can be seen that some of the 
location, the concentration of PM10 (Particulate Matter) has been more affected due to more vehicle movement and more 
movement of people and in some area the concentration of PM10 is less due to only movement of people. In some areas due to the 
length of the exhaust from the generator and also machine in the industries has been increased to reduce the concentration. The 
digital map which was developed highlights the location been affected by the pollutants. 

 
REFERENCES 

[1] Gordon T, Balakrishnan K, Dey S, et al. Air pollution health research priorities for India: Perspectives of the Indo-U.S. Communities of Researchers. Environ 
Int. 2018; 119:100-108. doi:10.1016/j.envint.2018.06.013 

[2] Das, A., & Parikh, J. (2004). Transport scenarios in two metropolitan cities in India: Delhi and Mumbai. Energy Conversion  and   Management,   45(15-16),   
2603– 2625. doi:10.1016/j.enconman.2003.08.019 

[3] Mamta, P., & Bassin, J. K. (2010). Analysis of ambient air quality using air quality index–a case study. International Journal of Advanced Engineering 
Technology, 1(2), 106- 114. 

[4] Anthony Ung, Christiane Weber, Gilles Perron, Jacky Hirsch, Joseph Kleinpeter, et al.. Air pollution mapping over a city – virtual stations and morphological 
indicators. 10th International Symposium “Transport and Air Pollution”, Sep 2001, Boulder, Colorado, United States. ffhal-00465566f. 

[5] Borrego, C., Tchepel, O., Costa, A. M., Martins, H., Ferreira, J., & Miranda, A. I. (2006). Traffic-related particulate    air    pollution    exposure    in     urban  
areas. Atmospheric Environment, 40(37), 7205-7214. doi:10.1016/j.atmosenv.2006.06.020 

[6] Thorsheim, P. (2006). Smokeless Zones. In Inventing Pollution: Coal, Smoke, and Culture in Britain since  1800 (pp. 173-192). ATHENS: Ohio University 
Press. Retrieved June 24, 2020, from www.jstor.org/stable/j.ctt1j7x9p1.15 

[7] D'Amato, G., Cecchi, L., D'amato, M., & Liccardi, G. (2010). Urban air pollution and climate change as environmental risk factors of respiratory allergy: an 
update. Journal of Investigational Allergology and Clinical Immunology, 20(2), 95-102. 

[8] Awkash Kumar, Indrani Gupta, Jørgen Brandt, Rakesh Kumar, Anil Kumar Dikshit & Rashmi S Patil (2016): Air quality mapping using GIS and economic 
evaluation of health impact for Mumbai city, India, Journal of the Air & Waste Management Association, DOI: 10.1080/10962247.2016.1143887 

[9] Huang, Y., Batterman, S. Residence Location As A Measure Of Environmental Exposure: a review of air pollution epidemiology studies. J Expo Sci Environ 
Epidemiol 10, 66–85 (2000). https://doi.org/10.1038/sj.jea.7500074 

[10] Batterman S, Chambliss S, Isakov V. Spatial Resolution Requirements for Traffic-Related Air Pollutant Exposure Evaluations. Atmos Environ (1994). 2014; 
94:518-528. doi:10.1016/j.atmosenv.2014.05.065 

[11] David J. Briggs, Susan Collins, Paul Elliott, Paul Fischer, Simon Kingham, Erik Lebret, Karel Pryl, Hans Van Reeuwijk,  Kirsty  Smallbone  &   Andre   Van   
Der Veen (1997): Mapping Urban Air Pollution Using GIS: A Regression-Based Approach, International Journal Of Geographical Information 
Science, 11:7, 699- 718, Doi: 10.1080/136588197242158 

[12] Behera, S.N., Sharma, M., Dikshit, O. et al. GIS-Based Emission Inventory, Dispersion Modeling, and Assessment for Source Contributions of Particulate 
Matter in an Urban Environment. Water Air Soil Pollut 218, 423– 436 (2011). https://doi.org/10.1007/s11270-010-0656-x 

[13] Brunsdon, C., Fotheringham, A. S., & Charlton, M. E. (1996). Geographically weighted regression: a method for exploring  spatial  nonstationarity. 
Geographical  analysis, 28(4), 281-298. 

[14] Elbir, T. (2004). A GIS based decision support system for estimation, visualization and analysis of air pollution for large Turkish cities. Atmospheric 
Environment, 38(27), 4509-4517. 

[15] Elbir, T., Mangir, N., Kara, M., Simsir, S., Eren, T., & Ozdemir, S. (2010). Development of a GIS-based decision support system for urban air quality 
management in the city of Istanbul. Atmospheric Environment, 44(4), 441- 454. 

[16] Askariyeh, M. H., Venugopal, M., Khreis, H., Birt, A., & Zietsman, J. (2020). Near-Road Traffic-Related Air Pollution: Resuspended PM2. 5 from Highways 
and Arterials. International Journal of Environmental Research and Public Health, 17(8), 2851. 

[17] Chow, J. C. (1995). Measurement methods to determine compliance with ambient air quality standards for suspended particles. Journal of the Air & Waste 
Management Association, 45(5), 320-382. 

[18] Sharma S., Mathur S. (2020) Analyzing the Patterns of Delhi’s Air Pollution. In: Jain V., Chaudhary G., Taplamacioglu M., Agarwal M. (eds) Advances 
in Data Sciences, Security and Applications. Lecture Notes in Electrical Engineering, vol 612. Springer, Singapore. 

[19] Sarella, G., & Khambete, A. K. (2015). Ambient Air Quality Analysis using Air Quality Index–A Case Study of Vapi. International Journal for Innovative 
Research in Science & Technology, 1(10). 

[20] Chaloulakou, A., Kassomenos, P., Spyrellis, N., Demokritou, P., & Koutrakis, P. (2003). Measurements of PM10 and PM2. 5 particle concentrations in Athens, 
Greece. Atmospheric Environment, 37(5), 649-660. 

[21] Rao, M.N., Rao, H.V.N., 1989, Air Pollution, McGraw Hill Education Private Limited, Newdelhi. 



 


