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ISSN: 097_2'6268 Geographical Information System (GIS) enables us to integrate and analyse a number

www.neptjournal.com of environmental data from different sources to model the overall impact of air pollutants
on environment. The objective of this paper is to design an air quality management

Key Wo rds: system. Air quality data were collected from 25 stations in and around Coimbatore city.

In this paper a number of spatial and statistical analysis were carried out. Spatial analysis
such as overlay, buffering and zoning were performed to provide an environmental
Coimbatore city alarming system. Among the various environmental standards defined in the world, in
Air quality index this work AQI (air quality index) standard is used. Considering the standards used,
GIS good, moderate, unhealthy, very unhealthy and hazardous places were determined.
Maps showing the spatial dispersion of TSPM (total suspended particulate matter)
and RPM (respirable particulate matter) were prepared. It has been found that in some
areas the levels of suspended particulate matter is higher than the prescribed limit of
140 pg/m?® and respirable particulate matter of 60 pg/mé. Based on the GIS output the
suggestions have been made to improve better living condition in Coimbatore.

Particulate air pollution
Vehicular emission

INTRODUCTION

Particul ate matter isthe term used to describe particlesthat are suspended in the air. Particlesmay be
solid or liquid and are one of the most obviousforms of pollution asthey are visiblein the hazesthat
cover acity or region.~Size isthe main determinant of the behaviour of an atmaospheric particle. Air-
borne particulate matter isan ensemble of solid particles suspended and dispersed in air. In ambient
air dust particles has size range from afew nanometersto hundreds of micrometer.

Air Quality Management System (AQMS) can be defined as aregul ation of the amount, location
and time of pollutant emissionsto achieve some clearly defined set of ambient air quality standards
or goals. Datasetscreated and organized under a Geographical Information System (GIS) generate a
comprehensive and accurate solution (Burrough & McDonnel 1998). Moreover, the combination of
Gl Sand geographicimaging solutionsis quickly becoming a good support tool for decision planners
(Puliaet al. 2003). GISisacomputer based information system that enables capturing, modelling,
mani pul ation, analysisand presentation of geographically referenced data. Itisafacility for prepar-
ing, presenting and interpreting factsto identify the state of air pollution inthe city (Rahmatizadeh et
al. 2004).

All over theworld, the air pollution issuesare being di scussed and measuresto reduce theimpact
are also continuoudly taking place. New methodsand techniquesare tried nowadaysto control theair
pollution. The developmentsin theinformation technology are also utilized in all the fields of engi-
neering. One such newer application to control and manage the air pollution is through GIS, since
Gl Shasbeen used asdecision support syseminall fields. It also reduces considerably the timetaken
for analysisof largevolumeof dataand retrieval of the same for decison making. In addition, for the
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Fig. 1: Location of monitoring stations.

provision of performing queries GIS technology will be the best one. It isalso to be noted that the
engineering cost of GIS development for air quality management isless than that of other conven-
tional methods.

In this paper 25 monitoring stations were selected covering the entire city. The stations were
selected both in the heart of the city, residential areas, industrial areasand al so in the outskirts of the
city along the main intersections. High volume sampler was used for collecting the air particul ates
and analysed in thelab for TSPM and RPM.

STUDY AREA

Coimbatore isthe second largest city in Tamilnadu. The city has six major arterial roads and three
National Highways. Most of the textileindustriesare situated in Coimbatore. The population of the
city isaround 1.25 million. There are about 50,000 small, medium and large scale industriesin the
city. Due to industrialisation and urbanisation Coimbatore’ sair quality isworsening. The ambient
air quality of Coimbatore hasdeteriorated with anincrease in the number of vehiclesand industrial
pollution.

MATERIALS AND METHODS

The high volume sampl er was used for sampling and monitoring. Around 25 stationswere sel ected
in and around Coimbatore city and the high volume air sampler was placed ontall buildingsnear to
the intersection of roads and an average of 8 hours reading were recorded. The sampler uses a con-
tinuous duty blower to suck inan air stream. PM, and TSPM were measured by passing air at flow
rate of about 1.1 m®min through high efficiency cyclone whichretainsthe dust particles greater then
10 micron size and allows only fines (less than 10 micron particles) to reach the glass micro fibre
filter where these particlesareretained. When fitted with a particle size classifier, it separates parti-
clesgreater than 10um size from the air sream. The air sream isthen passed through afilter paper to
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collect particleslesser than 10um size (PM, ). Gravimetric measurementsyield val ues of suspended
particulate matter (TSPM), asthe sum of the two fractions, and PM_  isthe material retained on the
filter paper. The sampler designisbased on the method devel oped at National Environmental Engi-
neering Research Ingtitute (NEERI). The sampler iswidely usedin Indiainthe Nationa Air Quality
Monitoring Programme (NAMP) of the country.

RSPM = Final weight of filter paper — Initial weight of filter paper x 1000 x 1000

Retention time + air flow
TSPM = Filter paper average + Pouch average

Table 1: Concentration of pollutants and AQI values.

S.No Locations Concentration in pg/m? AQI values
TSPM RPM TSPM RPM

1. ITI ( Near Thudiyalur) 142.3 347 94 98
2. Near Agriculture University 126.5 30.6 87 88
3. Race course area 118.3 289 82 84
4. Singanallur 112.0 26.0 79 77
5. Near PSG College 140.7 347 94 98
6. Near TVS Nagar (Thadagam Road) 125.8 30.6 86 88
7. Near Saibaba colony 118.7 28.7 83 84
8. Ramanathapuram 1135 27.2 80 80
9. Selvapuram 106.1 249 76 74
10. Near Gandhipuram 176.0 432 111 114
11. Avinashi Road (Near SITRA) 151.0 36.7 99 103
12. Govt. Hospital 153.0 37.7 100 105
13. Kavundampalayam 166.7 414 107 111
14. Saravanampatti 145.2 355 96 101
15. Ganapathy 169.3 418 108 111
16. TataBad 169.0 418 108 111
17. Ukkadam 168.1 415 107 111
18. RS Puram 145.1 36.2 96 102
19. Sundarapuram 154.3 384 100 106
20. Ramnagar 163.5 37.8 105 105
21. Peelamedu 159.8 359 103 102
22. Udayampalayam 117.9 286 82 106
23. Ramanuja Nagar 104.8 259 76 105
24. Vadavalli 128.3 236 87 102
25. Near GCT college 116.9 20.9 82 106

Table 2: Air Quality Index guidelines as given by EPA.

Break Points
PM,, (Hg/m?) PM., (Hg/m?) AQI Category Colours
0-54 0.0-154 0-50 Good Green
55-154 15.5-404 51-100 Moderate Yellow
155-254 40.5-65.4 101-150 Unhealthy Orange
for sensitive groups

255-354 65.5-150.4 151-200 Unhealthy Red
355-424 150.5-250.4 201-300 Very unhealthy Purple
425-504 250.5-350.4 301-400 Hazardous Maroon
505-604 350.5-500.4 401-500 Hazardous Maroon
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Digitizationisaprocessof converting raster datainto vector data. Entry of graphical information
into Gl Sisachieved by digitization. Regarding the various environmental standards defined in the
world, in this paper thefollowing AQI (Air Quality Index) standard has been used.

_ IH-IL,
P BP, —BP

Lo

x [C,—BP_J+IL,

z

Pollution index

©

C., = Therounded concentration of pollutant P

BP, = Thebreakpoint that isgreater than or equal to C,
BP , = Thebreakpoint that isless than or equal to C,
IH = TheAQl valuecorresponding to BP,,

IL, = TheAQl valuecorrespondingto BP,_

The data were structured and stored inthetemporal database while Coimbatore’ sdigital map at a
scal e of 1:20000 was upl oaded and topol ogically structured using Arc view software. The location of
stationson the map was georeferenced. Attribute datawere assigned to spatial objectsand the system
wasmade ready for spatio-temporal analyssand management. The monitored raw air pollution data
from the 25 different stationsin Coimbatore for the year 2007 were stored as an attributein the Arc
view and then Air Quality Index (AQI) was calculated. The database was joined to digital map.
Spatial analysis module was used for interpolation in three dimensions. Inverse distance interpol a-
tionis used for modelling between the monitoring stations. This method of interpol ation combines
theideaof Thiessen polygon with the gradual change of trend surface. It considers wei ghted moving
average. Weights are computed from a linear function of distance between set of points and the
pointsto be predicted. In this method the size of the starting radiusis specified, which definesthe
starting search area for interpolation points around grid point. Maps were produced for the pollut-
ants. Considering the standards used, good, moderate, unhealthy, very unhealthy and hazardous places
weredetermined.

RESULTS AND DISCUSSION

Thedata collected during the udy aregivenin Table 1, and the air quality index guidelinesin Table
2. Theair pollution concentrations, collected from the monitoring stations, were analysed and their
spatial distribution isshown in the form of maps. Fig. 2 showsthe concentration of total suspended
particulate matter (TSPM), and Fig. 3 the concentration of respirabl e particulate matter (RPM). The
levelsof the concentrations are differentiated using various shades. It isfound that Gandhipuram has
the maximum concentration. Then the placeslike Kavundampal ayam, Saravanampatti, Ganapathy,
TataBad, Ukkadam and Ramnagar have recorded higher concentration. Next high concentrations
were recorded near Thudialur, SITRA, Government Hospital, RS puram, Sundarapuram and near
PSG College. The placesnear GCT, Agri College, Vadavalli, Ramanujar Nagar, Udayampal layam,
Singanallur, Race course area, near TVS Nagar (Thadagam Road), near Saibaba Colony, Ramana-
thapuram and Selvapuram have recorded low concentrations. The sametrend is observed in the case
of respirable particul ate matter a so.

Air quality index (AQI) for the recorded concentrationswas cal cul ated and depi cted on the map
showninFigs. 4 and5. It isfound that AQI fallsin two categoriesonly. Oneismoderate level and the
other isunhealthy for sensitive groups. Theinterior part which comprises Gandhipuram, RS puram,
thecommercia areaof Ganapathy, residential areaslike Saibaba Colony andin places near Ukkadam
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Fig. 5: Air quality index: RPM.
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busstand and Singanallur, the AQI value showsthat it is unhealthy for sensitive groups of people. In
other areasitisat moderatelevel.

CONCLUSION

Under normal conditionsahuman respiratory tract in good health isable to deal with inhaled parti-
cleswithout undue stressor long-term effects.4n sensitive individual s, or when high level s of parti-
clesare present, particulate matter may contributeto increased rates of respiratory illnesses and symp-
toms. The air pollution problem originating dueto particulate matter can be controlled by the devel -
opment of air quality management system. The seasonal air pollution surfaces are useful for wide
range of purposes, for health risk assessment of the population within the study area, to assist in
establishing and monitoring air quality standards, and to eval uate transport policies. For high accu-
racy it isnecessary to study the meteorological parameterslike wind speed, temperature and altitude
which affect pollution dispersion.
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