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ABSTRACT
Air pollution is considered to be primarily an urban problem as the rate of industrialization and unsystematic
urbanization increases day by day. It has become a major environmental problem faced by the people globally in
both developing and developed countries. The aim of this study was to assess the monthly variations of SPM,
RSPM, SO, and NOx in ambient air of Rewa city. The results revealed that the ambient air of Rewa city is
deteriorated by particulate matters (SPM, RSPM) and least by gaseous pollutants (SO2, NOX).
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l. INRTODUCTION
Air pollution is one of the major serious problems on the worlds. It causes health related problems such as
respiratory disease, skin problems, risk of developing cancer and other serious ailments. Pollutants in to the air
by means of various natural as well as anthropogenic means, released in the air due to various industrial as well
as commercial activities and construction works increase in the number of vehicles. The high level of pollutants
which contribute to ambient air pollution are sulfur dioxide, nitrogen oxides, suspended particulate matter,
Respirable suspended particulate matter, and hazards pollutants air pollution affects every one of us.

Air pollution can cause health related problems and may be death. Because a large share of air pollution is
caused by combustion of burning fossil fuels such as coal, petroleum, and oil, the reduction of these fuels can
reduce air pollution drastically titanium dioxide has been researched for its ability to reduce air pollution.
Burning of municipal solid west create the high air pollution also. Ambient air related to the air in the usual
environment in which human live. Ambient air monitoring is the invigilating of the quality of the air in
particular area or polluted city. It is not related to monitoring the emissions from chimney stacks. The topical
ambient air quality can be divided by a number of sources such as motor vehicles and power station emissions.
The common matters monitored include dust deposition, SPM, RSPM and SOx, NOx. Air pollution is
considered to be primarily an urban problem as the rate of industrialization and unsystematic urbanization
increases day by day. It has become a major environmental problem faced by the people globally in both
developing and developed countries.

Some workers have observed higher concentration of SO, in the ambient air as compared to present
investigation (Mukhopadhyay and Mukherjee 2013, Nandanwaret al. 2014). Various researches have been
carried out byRani et.al, 2011; Chakrabarti and Mitra, 2014; Richhariya, 2015; Simbi et.al, 2017; Dwivedi and
Tripathi, 2018 toevaluate the ambient air pollutants (SO2, NOx and SPM). Hasan et.al, (2018) observed that
Nitrogen oxides has an important role in the formation of ozone in the atmosphere and sulphur dioxide is a
highly reactive gas which affects the environment.

Road side dust by vehicular exhausts and various other anthropogenic activities contain considerable
concentrations of particulates and gaseous pollutants. Present research work was undertaken to monitor the
ambient air quality of Rewa city (M.P.).
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1. MATERIALS AND METHODS
Site selection- The present research work was undertaken in Rewa city, which is situated on the north-eastern
part of Madhya Pradesh state, central part of India.

Sampling and monitoring- Ambient air quality monitoring in different sites of Rewa city has been investigated
for six months i.e., January 2018 to June 2018 on monthly basis. On the basis of anthropogenic activities and
relative traffic load, air quality monitoring at six selected sites of Rewa city have been carried out viz; Civil
Lines, Prakash square, Jaistambh square, Transport Nagar and Old bus stand along with control site (APS
University Campus) of Rewa.

Sampling was carried out at the six different locations using Respirable Dust sampler (Envirotech model APM
460 BL-411) and Gaseous pollutants sampler (Envirotech model APM 443) for 8 hours in a day at an average
flow rate of 1.5 LPM as per the standards of Central Pollution Control Board (India). Monitoring is carried out
once in a month at sampling sites. Suspended particulate matters (SPM) and Respirable suspended particulate
matters (RSPM) were collected on the dust cup and glass fabric filter paper (GRA-3) respectively. Samples for
determination of gaseous pollutants (SO, and NOx) were collected by bubbling air samples in Sodium tetra
chloromercurate and Sodium hydroxide arsenate absorbent solutions respectively in impingers at flow rate of
1.5 LPM. These samples were analyzed for SO, and NOx spectrophotometrically.

1. RESULTS

The monthly ambient air concentrations of suspended particulate matter (SPM), Respirable particulate matters
(RSPM), Sulphur dioxide (SO;) and Nitrogen oxides (NOx) have been monitored at six sites of Rewa city
during the year Janauary 2018 to June 2018. Figure-1 to Figure-4 deals with monthly concentrations SPM,
RSPM, SOzand NOx respectively observed in the ambient air at selected sites for six months.

The maximum SPM concentration (520.55 pug/m®) was recorded in the ambient air of Transport nagar (520.55
72 ug/m®) during January month to be followed by Prakash chowk (462.72 pg/m?®), Old bus stand (440.87
ug/m?®), Jaistambh (390.23 pg/m®), Civil lines (189.44 pg/m®) and University campus (190.03ug/m®). The
concentrations of SPM in the ambient air of selected sites during February, March, April, May and June varied
between 120.76 to 520.55 pg/m® being minimum and maximum at University campus and Transport nagar
respectively.

The observed RSPM values of various sites were found in the range of 50.44 to 135.30 pg/m?® during January
month. The ambient air of Transport nagar and University campus exhibited higher and lower concentrations of
RSPM respectively during six months analysis. During February, March, April, May and June ambient air
RSPM concentrations were estimated in the range of 44.32 to 124.28 ug/m?®, 41.33 to 115.48 pg/m®, 40.79 to
98.99 pg/m?, 35.92 to 73.68ug/m3 and 32.44 to 58.97 pg/mduring respectively. The lower concentrations were
recorded for the ambient air of university campus during six months. On the other hand, there was higher
concentrations of RSPM in the ambient air of Transport nagar was found during analysis.

The ambient air SO, concentrations were estimated in the range of 25.65 to 43.18 pg/m?3. Out of six sampling
sites, the ambient air of Old Bus Stand exhibited highest concentrations of SO, during all six months whereas
the lowest concentration was estimated for ambient air of University campus throughout the sampling periods of
this year. Out of six study sites, Old bus stand showed highest value of NOx concentration in the ambient air
whereas, the lowest concentration was estimated for the ambient air of University campus during this period.
The ambient air samples showed NOx concentrations in the range of 16.00 to 72.06 pg/m? with maximum and
minimum at Old bus stand and University campus respectively.

Average concentrations of four pollutants have been computed from the basic data during the year Janauary
2018 to June 2018 table 1. Results revealed monthly variation in pollutant concentrations in the ambient air of
Rewa city. Average concentrations of SPM was found maximum in the ambient air of Transport nagar (384.79 +
57.69) during six months to be followed by Prakash chowk (367.16 + 51.80), Old bus stand (341.76 + 43.77),
Jaistambh (303.87 + 32.55), Civil line (162.38 £ 9.17), and University campus (155.42 + 11.73). The ambient
air of Old bus stand also exhibited maximum average concentration of RSPM (97.54 + 12.98) during six months
to be followed by Transport nagar (73.68 + 13.16), Prakash chowk (69.23 + 5.84), Jaistambh (40.78 + 2.67),
Civil line (47.86 £ 3.98) and University campus (40.78 £ 2.67). The estimated average concentration of SO, was
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observed to be maximum in the ambient air of Old bus stand (34.69 + 3.82) followed by Jaistambh (32.91 +
6.13), Transport nagar (32.11 + 3.03), Prakash chowk (26.74 + 2.99), Civil line (23.54 + 2.22) and University
campus (20.80 + 1.19).The Old bus stand ambient air exhibited maximum concentration of NOx (55.53 * 14.12)
during this year to be followed by Transport nagar (54.28 + 12.41), Jaistambh (41.69 + 6.72), Prakash chowk
(35.85 + 7.39), Civil line (27.18 * 6.81) and University campus (17.45 + 0.54).

It is evident from the results that air quality of Rewa city is deteriorating mainly due to particulate pollutants.
Out of six sampling sites, the average concentrations of SPM in the ambient air of all the sites exceeded the
standard value (200ug/m?) prescribed by CPCB, New Delhi. The average SPM concentrations in the ambient air
of only two sites (Civil lines and University campus) were observed below the prescribed standard value. Only
two sites of Rewa city (Old bus stand and Transport nagar) showed RSPM concentrations in the ambient air
above the standard value (100 pug/m?®) prescribed by the CPCB, New Delhi. On contrary, other sites registered
RSPM concentrations in the ambient air below the prescribed standard value. Gaseous pollutants (SO, and NOx)
were always found to be below the standard value (80 pg/m?®) prescribed by the CPCB, New Delhi throughout
the study period. The basic data have been computed with suitable statistical approach (ANOVA) to observe the
significant changes in concentrations of various pollutants (Table 2). Results revealed that there was significant
difference in SPM, RSPM, SO, and NOx concentrations in ambient air of Rewa city between different months.

600
=
S 500
=
= 400 = January
wn
— = February
o 300
S March
€ 200 April
% = May
e 100 II II = June
@)

0

Civil lines Prakash  Old bus Transport Jaistambh University
Chowk stand nagar Campus
Sampling sites
Figure-1 Monthly concentration of SPM (g/m?®) in the ambient air at various sites of Rewa city
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Figure-2 Monthly concentration of RSPM (ug/m?®) in the ambient air at various sites of Rewa city
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Figure-3 Monthly concentration of SO, (ug/m?®) in the ambient air at various sites of Rewa city.
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Figure-4 Monthly concentration of NOx (ug/m®) in the ambient air at various sites of Rewa city.

Table-1 Average concentrations of SPM, RSPM, SOz and NOx in the ambient air at various sites in Rewa

city.

\W SPM RSPM SO2 NOx
Sampling Sites

Civil line 162.38 £ 9.17 47.86 + 3.98 23.54 +£2.22 27.18 £ 6.81
Prakash Chowk 367.16 + 51.80 69.23 +5.84 26.74 +£2.99 35.85 £ 7.39
Old bus stand 341.76 + 43.77 97.54 + 12.98 34.69 + 3.82 55.53 + 14.12
Transport nagar 384.79 + 57.69 73.68 + 13.16 32.11 +£3.03 54.28 +12.41
Jaistambh 303.87 + 32.55 57.67 + 6.57 32.91+6.13 41.69 £6.72
University Campus 155.42 + 11.73 40.78 + 2.67 20.80 £1.19 17.45 +0.54

Table-2 One way ANOVA showing the significant changes during six months analysis.

Pollutants F-Value P-value
SPM 40.74 P<0.0001***
RSPM 33.96 P<0.0001***
SO» 14.82 P<0.0001****
NOx 16.04 P<0.0001***
* Significant

‘F ’* value at 5 and 30 d.f. on 0.05% level is 3.32

V. DISCUSSION

Air pollution is a serious environmental problem throughout the world which causes tremendous loss to human
health and environment. Over Population, urbanization and industrialization led to serious air pollution related
problems worldwide. Air pollution is considered to be primarily an urban problem in Rewa city as the rate of
urbanization increases. Growing air pollution has emerged as a serious concern in the city with vehicular
emission and dust contributing a major share of the deteriorating air quality. Urban air pollution episodes are
primarily due to increased concentrations of pollutants, viz. local meteorology, emissions and dispersion
conditions.

The ambient air of six sampling sites of Rewa has been monitored and analyzed for SPM, RSPM, SO, and NOx
concentrations. Results demonstrated average SPM concentrations in ambient air at various sites of Rewa city in
range of 155.42 to 162.38 ug/m® during six months in year 2018. The SPM concentrations obtained under
present investigation are consistent with the concentrations reported by various workers for other Indian cities.
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The higher SPM levels in the ambient air of Rewa city may probably be attributed to the rapid increase in
vehicular population and construction works going on in the city. No major air polluting industries are
established in the study area thus, current study suggesting that vehicles could be the major source for increasing
air pollution. Apart from vehicular emissions, burning garbage and backyard wastes in Rewa city continues
significantly to the SPM levels. On an average RSPM concentrations in ambient air of Rewa city has been
monitored in the range of 40.78 to 47.86 pug/m3 Almost similar RSPM concentrations have been observed in
ambient air of some cities of India.

The average SO,concentrations in selected sites have been recorded in the range 20.80 to 23.54 pg/m3. Almost
similar concentrations have been reported by Horaginamuni and Ravichandra (2010), Yadav et al. (2012). The
average NOXx concentrations in selected sites have been recorded in the range of 17.45 to 27.18 ug/m®. These
concentrations under present investigation are in conformity with the findings of Chauhan (2010), Jahangir et al.
(2011), Chaurasia et al. (2013), Nair et al. (2014) and Nandanwar et al. (2014).

This study illustrates that SPM concentrations in the ambient air of Rewa exceeded the maximum permissible
limit prescribed by CPCB, New Delhi (200 ug/m®), except at all the sites in June month and Civil lines and
University Campus in all six months. Similarly, the RSPM concentrations have been observed below the
standard permissible limit of 100 pg/m® given by CPCB, except at Old Bus stand and Transport Nagar in
January, February and March.

This study reveals significant differences in SPM, RSPM, SO, and NOXx concentrations in the ambient air
between six monitoring sites of Rewa city. Results demonstrated higher concentrations of pollutants in the
ambient air at Transport Nagar , Prakash Chowk and Old Bus stand. The excessive levels of pollutants in the
ambient air at these locations may be attributed to poor traffic management, growth of two, three and four
wheeler vehicles, illegal parking of vehicles, road congestion and construction works going on in the city.

Statistical analysis revealed significant monthly variation in pollutant concentrations in the ambient air of Rewa
city. Higher concentrations of SPM, RSPM, SO, and NOx have been observed during January and February
months, moderate during March, April and May months and low during June month. This variation in pollutant
concentrations during different months under present study may be attributed to variation in wind velocity,
temperature, relative humidity as well as periodic rainfall. Almost similar pattern of seasonal variation of
pollutant concentrations has been observed by previous workers (Ravindra et al., 2003, 2007; Shukla et al.,
2010; Nair et al., 2014; Kanawade et al., 2014; Mishra and Shrivastava, 2017).

During January and February month accumulation of certain pollutants is because of its cool and calm
conditions. During that time there is increased atmospheric stability, which in turn allows for less general
circulation and thus more stagnant air masses. It prevents an upward movement of air, hence atmospheric
mixing is retarded and pollutants are trapped near the ground. During June month results in large amount of
precipitation and increased humidity, while rain became responsible for the ‘washing off' of ambient air
pollutants, leading to lower concentrations. A previous study showed that precipitation can effectively scavenge
particles either smaller than 30 nm or larger than 400 nm (Laakso et al. 2003). All parameters showed a clear
monthly variation with the maximum concentration in winter and lower during the monsoon, which is consistent
with a previous study at the semi-urban site in India (Hyrarinen et al., 2010).

Low humidity and high wind speed facilitate concentration of pollutants in the atmosphere during March, April
and May months. The summer season of this region is characterized by strong wind speed, maximum
temperature, low humidity and occasional showers. The strong wind speed might have carried away the
pollutants to long distances and prevented them, specially the SPM from settling down to the ground. This might
have resulted the moderate concentrations of pollutants during these months.

Ambient air quality monitoring results show that high concentrations of pollutants were observed at Transport
Nagar, Prakash chowk and OIld Bus stand and moderate at Jaistambh and Civil lines in comparison to control
site (University Campus).
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V. CONCLUSION

Ambient air pollution is something that we cannot absolutely ignore in present time.Ambient air pollution
mainly generates from the anthropogenic clutters that are general sources of ambient air pollution, includes
using of fuels from vehicles. Industrialization, factorial facilities, municipal waste burning and lighting with
polluting fuels also includes as the ambient air pollution. Ambient air pollution creates various types of health
risks. The health impact range from increased hospital and emergency room meeting to enhanced risk of
untimely death. From the above study, it was observed that pollution by particulates are mainly responsible for
ambient air pollution in Rewa city primarily caused by vehicular emissions

REFERENCES

[1] Chakrabarti N, Mitra AK, (2014) possible pollution threat to the green buffer zone around tajmahal IOSR J
Environ SciToxicol and Food Tech 8: pp. 68-72.

[2] Chaurasia, S., Dwivedi, P., Singh, R. and Gupta, A.D. (2013) ambient Air Quality Status and air quality
Index of Bhopal City (Madhya Pradesh) India international journal of current science 9: 96-101.

[3] Chaudhary, P., Singh, D., Kumar, J. and Singh, S.K., (2013) assessment of Ambient Air Quality in
Northern India using Air Quality Index Method. Bulletin of Environmental and Scientific Research 2: 12-
17.

[4] Chauhan Avnish, (2010) photosynthetic Pigment Changes in Some Selected Trees induced by Automobile
Exhaust in Dehradun, Uttarakhand. New York Science Journal, 3(2), 45-51.

[5] DwivediArvind Prasad and Tripathi Indra Prasad, (2018) study on air quality data at various locations in
three different areas of central india. International Journal of Academic and Applied Research (IJAAR).V
(2):12-24.

[6] HasanMM , Rabbi MA , Maitra B , Faruk O3, Sarwar M4 and Roy PK5, (2018) assessment of nitrogen
oxides and sulphur dioxide content in the ambient air near the garments industries of bangladesh. Journal of
Environmental and social sciences.V(5):1-4

[7] Hyvérinen A, Zhang K, Shimizu S, Hoyer PO. (2010) Estimation of a structural vectorautoregression model
using non-Gaussianity. J. Mach. Learn. Res. 11, 1709-1731.

[8] Horaginamani SM, Ravichandran M, (2010) ambient air quality an urban area and its effects on plants and
human beings: A case study of Tiruchirappalli, India. Kathmandu Uni. J. Sc. Eng and Tech. 6(2): 13-19.

[9] Kanawade V.P.,TripathiSachchida N.,Siingh ,D., Gautam,A., Srivastava,A., Kamra, A. and Soni,V. (2014).
Observations of new particle formation at two distinct Indian subcontinental urban locations. Atmospheric
Environment. 370-79.

[10] Laakso JA, et al. (2003) CT2108A and B: New fatty acid synthase inhibitors as antifungal agents. J Nat
Prod 66(8):1041-6

[11] Mukhopadhyay, S. and Mukherjee, R. (2013).Assessment of ambient air quality of Purulia town, Purulia
District, West Bengal, India Biolife, 1(4) : 189-94

[12] Nair, N., Bamniya, B.R., Mahecha, G.S. and Saini, D., (2014) analysis of ambient Air pollution and
determination of air quality status of udaipur, rajasthan, India. International Research Journal of
Environmental Sciences 3: 5-10.

[13] Nandanwar, N.P., Dixit, A.K., Dixit, K.R., Wazalwar, S.S., (2014) comparative study of ambient air quality
around chandrapur international journal of scientific engineering and technology 3(3): 267-275.

[14]Mishra Arpana and Shrivastava Riya, (2017) study of seasonal concentration of SPM, RSPM, SO2 and
NOX in the ambient air of rewa city (m.p.),india.

[15] Rani B, Singh U, Maheshwari R (2011) Menace of Air Pollution Worldwide. AdvBiores 2: 1-22.

[16] Ravindra, K., Mor, S., Ameena, Kamyotra, J.S., Kaushik, C.P.(2003). Variation in spatial pattern of criteria
air pollutantsbefore and during initial rain of monsoon. EnvironmentalMonitoring and Assessment 87, 145—
153.

[17]Ravindra, K., Wauters, E., Van Grieken, R., (2007). Spatial andtemporal variations in particulate polycyclic
aromatic hydro-carbon (PAH) levels over Menen (Belgium) and their relationwith air mass trajectories. In:
Borrego, C., et al. (Eds.), AirPollution Modeling and its Application XVI1I1 Developmentsin Environmental
Sciences Series, vol. 6. Elsevier, Amster-dam, pp. 838-841.

[18]RichhariyaNeelam, (2015) study of chemical turbulence in ambient air quality in Satna (MP) india
international journal of pharmacy & life sciences, 6(2),4268-4271.

[19] Shukla V., Dala P. and Chaudhry D., (2010) impact of vehicular exhaust on ambient air quality of Rohtak
city, India. Journal of Environmental Biology 31: 929-932.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[524]


http://www.ijesrt.com/

THOMSON REUTERS
: ISSN: 2277-9655
[Singh * et al., 7(8): August, 2018] Impact Factor: 5.164
IC™ Value: 3.00 CODEN: IJESS7
[20]Simbi J, Opeolu BO, Olatunji OS, (2017) selected gaseous pollutants level in ambient air around the
vicinity of chemical industry in kwekwe, zimbabweasian J Chem. 29: 1639-1645.
[21] Yadav, S.K., Kumar, V. and Singh, M.M., (2012) assessment of ambient air quality status in urban
residential areas of jhansi city and rural residential areas of adjoining villages of Jhansi city. International
Journal of Advances in Engineering and Technology 3:280-285.

CITE AN ARTICLE
Singh, S., Shrivastava, R., & Mishra, A. (2018). ANALYSIS AND MONITORING OF AMBIENT
AIR QUALITY IN REWA CITY, (M.P.) INDIA. INTERNATIONAL JOURNAL OF ENGINEERING
SCIENCES & RESEARCH TECHNOLOGY, 7(8), 518-525.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[525]


http://www.ijesrt.com/

