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Abstract: This study investigates the relationship of meteorological parameters (temperature, relative humidity, wind) and traffic 

volume over the Katraj ward in the city of Pune, India for the months of May, July and November 2016.Data was collected from the 

Indian Institute of Tropical Meteorology. In this study , the temporal and seasonal variation of PM2.5 were observed and peak hours 

data for traffic was observed. Results show that temperature and relative humidity represent highest correlation with PM2.5 wind speed 

has an insignificant effect on the behaviour of PM2.5.Traffic volume also has an insignificant effect on the levels of PM2.5 and depend 

upon the emissions of the vehicles. 
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1. Introduction 
 

1.1 Definition of Air Pollution 

 

The condition in which air is contaminated by foreign 

substances, or the substances themselves. Air pollution 

consists of gaseous, liquid, or solid substances that, when 

present in sufficient concentration, for a sufficient time, and 

under certain conditions, tend to interfere with human 

comfort, health or welfare, and cause environmental 

damage. Air pollution causes acid rain, ozone depletion, 

photochemical smog, and other such phenomena. 

 

Air pollution has been a problem in the industrial nations of 

the west. It has now become an increasing source of 

environmental degradation in the developing nations of East 

Asia. India and China in particular, because of its rapid push 

to industrialize, is experiencing dramatic levels of aerosol 

pollution over the large portion of the country (Kahn & 

Yardley, 2007). Air pollution becomes a significant 

challenge all over the world, especially in the developing 

countries (C. K.Chan & Yao, 2008). In recent years, 

particulate matter (PM) is considered the most important air 

pollutant from the public health point of view (Hu, Jia, 

Wang, & Pan, 2013; Qiu et al., 2012). Respirable (PM10), 

and fine (PM2.5) particulate matters are suspended 
particles with aerodynamic diameters ≤ 10 μm and 2.5 
μm respectively. Their 

multiple sources include natural, industrial and traffic (Tian, 

Qiao, & Xu, 2014). 

 

1.2 Rationale & Significance of the study 

 

The city has joined the list of the country's most polluted 

cities, with high level of particulate matter being detected in 

downtown Pune. PM2.5 is an air pollutant that if found in 

high levels severely harms human health. These tiny 

particles are two and one half microns or even less in width 

and the primary source is emission from car, truck, bus and 

other vehicles. These particles travel deep into the 

respiratory tract, causing itching of respiratory tract and 

other breathing problems. The initial result of the data 

collected from Shivajinagar area shows the concentration of 

PM.5 varying between 89 to 42ug/m
3
 during the past eight 

days, whereas the National Ambient Air Quality Standard is 

60 ug/m
3
.The dip in the temperature does not allow the 

particulate matter to escape and hence, the air pollution 

levels rise. Also, as a secondary cause, the increasing 

vehicular pollution has resulted in the rise in air pollution 

levels in the city. The increase in air pollution levels has also 

resulted in a rise in cases of respiratory illness including 

asthma. Vehicles plying on pucca roads blow 6,456 tonne 

dust every year while the dust raised by vehicles plying on 

kuccha road is 1,229 tonne every year. Though India has 

norms to control vehicular pollution, there is no norm related 

to road dust management," the ESR stated (2010). The rise 

in industrial activities around Pune has also contributed in 

the air pollution. Small and medium industries are 

responsible for 303 tonne PM10 emission every year. Fossil 

fuels used in slums contribute to the air pollution. About 

93,000 commercial properties which include hotels, malls 

and hospitals emit 204 tonne PM10 every year. roads have 

not been developed in proportion to population growth even 

though vehicles have multiplied alarmingly the use of diesel 

generators in housing societies, malls and industrial units 

has gone up. Collectively, they emit 379.61 tonne PM10 

every year. 

 

2. Literature Review 
 

Spatial distribution of particles in cities mainly a product of 

the spatial configuration of emissions sources and dispersion 

process. Various researches have been done around the 

world to show the spatial variation of particulate matter with 

meteorological parameters (Krishna and Kunhikrishnan, 

2004). 

 

(Langer el at, 2011) studied the behaviour of particulate 

matter in the Berlin cities. The data collected with the help 

of the Sigma-2 samplers, which was the robust method, gave 
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only 7 days average and no information about particles less 

than 3µm was available from these instruments .Mostly all 

the study sites pertaining to monitor the behaviour of 

particulate matter have kept their study sites near the heavily 

industrialized areas, which owing to their emissions and 

also, the presence of traffic nearby, leads these areas to be a 

hotspot for such researches. 

 

(Yusuf and Surkurite,2013)studied the interaction of PM 

with meteorological  parameters around a steel plant in 

Nigeria, and on a free highway in a Greater City of 

Cincinnati and at a toll station in Taipei City, respectively. 

 

(Grigoropoulos et al, 2009) studied the spatial distribution 

patterns during two extreme Saharan dust episodes in 

Athens, Greece, which were carried out by using a Kriging 

method using a GRIMM aerosol sampler for measurement 

of mass concentrations of the particulate matter, and a Beta 

gauge monitor for monitoring of PM10 and PM2.5. 

 

(Reddy, 2012)Diurnal variations are very important in 

understanding the role of atmospheric process and the role 

of local human activities. Seasonal variation help us 

understand the variation in the season. 

 

(Deshmukh et al 2013)The city of Raipur has been deemed 

one of the most hazardous ,in terms of air pollution, it also 

competes with the other studies done in heavily 

industrialized zones, has done just that by focusing on that 

zone sandwiched between the National Highway. 

Comparison has done with other studies in order to show 

Raipur has become a hub for commercial and industrial 

activities and also a rapidly increasing pollution area. 

 

Particular matter (PM) is the air pollutant that is most 

harmful to public health and the environment when 

compared to other measured criteria pollutants. These 

particles are mainly of anthropogenic origin and 

predominately from transport–related sources (Bilkis A. 

Begum et al. (2008). 

 

Exposure to urban airborne particulate matter (PM) is 
associated with adverse health effects. PM2.5 (≤ 2.5 μm 
mean aerodynamic diameter) could be more important 
as a human health risk because this smaller PM has the 
potential to reach the distal lung after inhalation 
(Claudia Garcia-Cuellar et al. (2003). 
 

Particulate matter in the atmosphere that will result in 

significant benefits for human health, with associated 

positive economic consequences. Successful management of 

particulate matter requires scientific knowledge about 

particulate matter “from cradle to grave”, covering sources 

of particles, processes that govern their formation, 

composition, dispersion and fate in the atmosphere, as well 

as knowledge about human exposure and associated health 

and well being. Such knowledge allows designing and 

performing effective and efficient abatement measures and 

monitoring (Milena et al. (2010). 

 

Major sources of Particulate matter (PM) are vehicles & 

industries (Mohammad Razif & Ahmad Adib (2006). 

 

There are different techniques to study particulate matter 

concentration one of them used in Hong Kong, by utilization 

of MODerate Resolution Imaging Spectroradiometer 

(MODIS) Aerosol Optical Thickness (AOT) 500 m data and 

visibility data to derive aerosol extinction profile, then 

converted to aerosol and PM2.5 vertical profiles. A 

Geographic Information Systems (GIS) prototype was 

developed to integrate atmospheric PM2.5 vertical profiles 

with 3D GIS data (Wenzhong Shi et al.( 2012). 

 

3. Methodology 
 

High volume sampler which measures PM shall be kept at 

katraj junction for 8 hours weekly twice for mansoon winter 

and summer season of 2016- 17 for determination of PM 2.5 

and lead contain in it. The meteorological parameters shall 

be measured during sampling period Temporal variation 

were shown of PM2.5 by plotting graphs of daily 

concentrations of the pollutants verses the number of days. 

Seasonal variation with respect to the meteorological 

parameters were shown by plotting the daily concentration 

with parameters for each of the three study months. 
Counting the number of vehicles has been done in Katraj  

junction during the peak hours of the day. Traffic counts 

during Monday morning and Friday evening rush hours may 

show expectionally high volumes and are not normally used 

in analysis; therefore, counts are usually conducted on 

Tuesday, Thursday and Sunday. The size of the data 

collection depends upon the length of the counting period, 

the type of count being performed and number of lanes or 

crosswalks being observed, and the volume level of traffic. 

 

Site Description 

Pune city is located at 559 meters from the mean sea level. It 

is located between 18.32° North and 73.51° East Pune city is 

located in the Deccan Plateau and is about 100 kms East 

from Konkan coast and at a distance of about 160 kms from 

Mumbai. It is located at the confluence of Mula-Mutha 

River. There is hilly area on western side of Pune and on 

South side Sinhagad- Katraj hilly area is observed. . The 

“Katraj Square” is one of the crowded junction in pune city 

having an average traffic density over 1000 vehicles per 

hour.Katraj Bus Terminal is located adjoining to katraj 

square which is prominent source of vehicular emission. 
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Figure 1: Map of Katraj Chowk 

 

4. Result and Discussion 
 

 
Figure 2: Graphical representation showing temporal 

variation of PM 2.5 in August 2016 

 

In the monsoon season, the process of removal of aerosols is 

greater because of the wet deposition. 

 

 
Figure 3: Graphical representation showing temporal 

variation of PM 2.5 in November 2016 

 

In winter season, due to weak radioactive inversion, the 

pollutants may get trapped and therefore reach a higher 

concentration. 

 

 

 
Figure 4: Graphical representation showing temporal 

variation of PM 2.5 in April 2017 

 

In summer season, generally due to the high temperatures, 

the removal process becomes slower or not at all. Given the 

addition of vehicles more and more pollutants are released 

into the air. 

 

 
Figure 5: Graphical representation showing variation in 

temperature with respect to PM 2.5 in month of August 2016 

 

 
Figure 6: Graphical representation showing variation in 

temperature with respect to PM 2.5 in month of November 

2016 

 

 
Figure 7: Graphical representation showing variation in 

temperature with respect to PM 2.5 in month of April 2017 
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Figure 8: Graphical representation showing variation in 

relative humidity with respect to PM 2.5 in month of August 

2016 

 

 
Figure 9: Graphical representation showing variation in 

relative humidity with respect to PM 2.5 in month of 

November 2016 

 

 
Figure 10: Graphical representation showing variation in 

relative humidity with respect to PM 2.5 in month of April 

2017 

 

 
Figure 11: Graphical representation showing variation in 

wind speed with respect to PM 2.5 in month of August 2016 

 

 
Figure 12: Graphical representation showing variation in 

wind speed with respect to PM 2.5 in month of November 

2016 

 
Figure 13: Graphical representation showing variation in 

wind speed with respect to PM 2.5 in month of April 2017 

 
Figure 14: Density of vehicle for the month of April 

 

 
Figure 15: Density of vehicle for the month of August 
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Figure 16: Density of vehicle for the month of November 

 

5. Conclusion 
 

The PM2.5 concentration varies with the summer, monsoon 

and winter season, the concentration of the PM2.5 in the 

Katraj area varied greatly and can be seen clearly through 

the temporal variation from this study. The meteorological 

parameters have also played a great role in the variation of 

PM2.5levels. The concentration of PM2.5 was much higher 

in the month of April 2017 as compared to August and 

November 2016.All the seasons change the concentration of 

PM2.5 remaining in the atmosphere also changes. The 

change caused can be due to less dispersion of pollutant or 

can be due to more accumulation. The concentration of 

PM2.5 was reduced in monsoon as Pune received good 

rainfall in 2016 as the rainfall washout the particles from the 

atmosphere. The average PM measured in August 2016 

showed that concentration was less than the NAAQ standard 

(60 µg/m³) but was more in the month of November 2016 

and April 2017 indicating that pollution level was high in 

Katraj area in these months. Levels of PM2.5 does have an 

insignificant with the increase in volume of traffic but are 

more influenced by the emission factor, type of fuel and 

engine technology. 
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