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ABSTRACT

Air pollution has been aggravated by increasing traffic, rapid economic
development and industrialisation, and higher levels of energy consump-
tion. The increase in population, unplanned urban and industrial develop-
ment has led to the problem of air pollution. The measurements of wind
speed and direction, temperature, humidity, rainfall and solar radiation are
important parameters used in the study of air quality monitoring resultsand
to further understand the chemical reactions that occur in the atmosphere.
Meteorological monitoring is used to predict air pollution events such as
inversions, high pollutant concentration days and to simulate and predict
air quality using computer models. The objective of this paper isto design
an air quality management system.Air quality data was collected from 25
stations in and around Coimbatore city.Regression analysis has been done
to establish the effect of the meteorological parameterswith the concentra-
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tion of air pollutants.

INTRODUCTION

Vehicular emissionsareof particular concernsince
theseareground level sourcesand thushavethe maxi-
mum impact on the general population. Also, vehicles
contributesignificantly to thetotd air pollutionloadin
many urban areas, increasein consumption patternsand
higher demandsfor transport, energy, other infrastruc-
ture, thereby leading to pollution problems. Theair pol-
|utants can be divided into two groups. Thetraditional
Major Air Pollutants (M AP, comprising sul phur diox-
ide, nitrogen dioxide, carbon monoxide, particles, lead
and the secondary pollutant ozone) and the Hazardous
Air Pollutants (HAP, comprisng chemica, physical and
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biological agentsof different types). Sulphur dioxide
(SO,) istheclassica air pollutant associated with sul-
phur infossil fuels. The emission can be successfully
reduced using fue swith low sul phur content e.g. natu-
ral gasor oil instead of coal.Nitrogen oxides (NOx)
areformed by oxidation of atmospheric nitrogen during
combustion. The main part, especialy from cars, is
emitted in theform of the nontoxic nitric oxide (NO),
whichissubsequently oxidisedintheatmospheretothe
secondary ‘real pollutant NO,.. The emissionscan be
reduced by optimisation of thecombustion process (low
NOx burnersin power plantsand lean burnmotorsin
motor vehicles) or by meansof catalytic convertersin
the exhaust!?.
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STUDY AREACHARACTERISTICS

Coimbatoreisthesecond largest city in Tamilnadu.
Thecity hassix mgor arterial roadsand threeNational
Highways. Mot of thetextileindustriesaresituated in
Coimbatore. The popul ation of thecityisaround 1.25
million.Thereareabout 50,000 smdl, mediumandlarge
scaeindustriesinthecity. Duetoindustrialisation and
urbani sation Coimbatore’s air quality is worsening. The
ambient air qudity of Coimbatore hasdeteriorated with
anincreasein the number of vehicles and industrial
pollution.It hasbeen found that in someareasthelevels
of suspended particulate matter ishigher thantheWHO
prescribed limit of 200 mg/m? and respirable particlate
matter of 35 mg/m2.
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Figurel: Locationsof monitoring stations

METHODOLOGY

Analysisof particulatematter

Thehigh-volumesampler isused for sampling and
monitoring. Thehighvolumear sasmpler wasplaced on
buildingsat aheight of 4m, near to theintersection of
roadsand an average of 8 hoursreading wererecorded.
Thesampler usesacontinuousduty and TSPM (Tota
suspended parti cul ate matter) ismeasured by passing
air at flow rate of about 1.1 m*/min through high effi-
ciency cyclonewhich retainsthe dust particlesgreater
then 10 micronsizeand dlowsonly fines(lessthan 10
micron particles) to reach the glassmicro fiber filter
wheretheseparticlesareretained. Whenfittedwitha
particleszeclassfier, it separates particlesgrester than
10um size from the air stream. The air stream is then
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passed through afilter paper to collect particleslesser
than 10umsize (PM, ). Gravimetricmeasurementsyield
values of suspended particul ate matter, asthe sum of
thetwofractions, and PM isthe material retained on
thefilter paper.

TSPM =Filter paper average+ Pouch average

Analysisof NO,

Air was collected over NaOH solution and
anaysed by Jacobsand Hochhes er methodinthelabo-
ratory .The NO, produced is allowed to react with
H,PO,, sul phanilamideand N(1-naphthyl) ethylenedi-
aminedichloride. Air isbubbled through 50 ml of ab-
sorbing reagent of NaOH a 200 ml/minfor 24 hours.10
ml of the sampleistaken and added to 1 ml diluted
H,O, 10 ml of diluted sulphanilamide and 1.4 ml of
N(1-naphthyl) ethylenediamine dihydrochl oride and
mixed thoroughly. After 1 hour a purple azo dyeis
formed and absorbance at 543 nmismeasured.

Analysisof SO,

SO, was collected over ascrubbing solution using
asampling train containing HgCl,> (HgCl, +KCl), fit-
ted to the high volume sampl er. Sulphur dioxide was
andysed usng modified West-Gaekemethod inthelabo-
ratory. The solution is allowed to react with HCHO
and then with para-rosaniline hydrochloride. Theab-
sorbance of the product red-violet is measured at
548mm.30to 60 L of air is pumped through 10mL of
the scrubbing solutioninasmall impinger, at 1to 21/
min. Then 1 ml of dilutepararosanilinereagent solution
and 1 ml of 0.2% HCHO solutionisadded. After 20to
30 minutes, the absorbance at 560 nm ismeasured®.

M eteor ological data

Any study of air pollution should includeastudy of
theweather patterns (meteorol ogy) of thelocd areabe-
causetheair pollutantsareinfluenced by themovements
and characteristicsof theair massintowhichthey are
emitted. Ifthe air is calm and pollutants cannot disperse
then the concentration of these pollutantswill build up.
Conversdly, if astrong, turbulent wind isblowing any
pollution generated will bergpidly dispersedintotheat-
mosphereandwill resultinlower concentrationsnear the
pollution source. The measurements of wind
Speed, temperature, humidity, rainfall and solar radiation
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areimportant parametersused inthestudy of air quaity
monitoring resultsand to further understand thechemica
reactionsthat occur intheatmosphere. M eteorol ogical
monitoringisusedto predict ar pollution eventssuch as
inversons, high pollutant concentration daysandtosmu-
lateand predict air qudity using computer modds4. The
meteorol ogica datawascollected from the Surfaceand
Ground water Department at Taramani.

TABLE 1: Meteorological data

Average  Average  Average Ave. Ave.
Max. Min. Mean. Relative Wind Rainfall
Temp Temp Temp Humidity  Velocity inmm
in°C in°C in °C in % in KMPH
Jan 3171 17.90 24.81 71.79 4.77 4.60
Feb 34.38 20.23 27.34 77.84 4.89 -
Mar 37.68 23.03 30.37 76.07 3.84 -
Apr 38.47 24.27 31.37 79.30 272 37.40
May 38.58 25.07 31.82 77.60 3.38 9.20
Jun 35.12 24.42 29.77 81.74 381 24.20
Jul 31.74 23.42 27.57 84.47 2.26 41.20
Aug 32.63 23.07 27.84 83.60 1.73 44.00
Sep 32.55 23.20 27.90 83.18 2.03 20.00
Oct 3244 22.81 27.63 82.82 1.49 60.20
Nov 3177 20.70 26.23 82.28 245 20.20
Dec 30.26 19.42 24.84 81.24 4.76 70.60
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Figure2: Climategraph for 2007

RESULTSAND DISCUSSIONS

A box plot isaway of summarizing a set of data
measured onaninterva scae. Itisoftenusedinexplor-
atory dataanalysis. Itisatypeof graphwhichisusedto
show the shapeof thedistribution, itscentral value, and
spread. The picture produced cons sts of the most ex-
tremeva uesinthedataset (maximumand minimumval-
ues), thelower and upper quartiles, and themedian. Box
plotsaredso very useful whenlargenumbersof obser-
vaionsareinvolved and whentwo or moredatasetsare
being compared. They arehd pful for indicatingwhether
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adistributionisskewed and whether thereareany un-
usua observations(outliers) inthedataset. Box plots
areplottedtofind the concentration variationsthrough-
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out theyesr. Itisfound that the pol lutant concentrations
arehighduringtherainy season.

Linear least squaresregressionisby far themost widdy
used modeling method. However, theregresson modedl
can be estimated by cal culating the parameters of the
modéd for an observed dataset™. Thegeneral purpose
of multipleregressionsisto learn more about therela
tionship between severd independent or predictor vari-
ablesand adependent or criterion variabl€°. Regres-
sion analysiswascarried out for the datataken during
Feb-March 2007 and the results are tabul ated asfol -
lows

TABLE 2: Resultsof statistical analysis

TSPM SO, NOx
MultipleR 0.730001 0.662118 0.90563
R Square 0.532002 0.4384  0.820165
Adjusted R Square  0.439482 0.32608 0.784198
Standard Error 16.97328 3.636688 2.271736

The monitored data at the selected 25 stations in
Coimbatore City areanayzed by multi regressionand
theevolved modelsfor prediction of each of the pollut-
antsasafunction of thechosen meteorologica param-
eter aregiven below.

SPM =5.07+3.087* T+1.187*RH-0.118* WD-1.118* WV
SO, =-2.89+0.536* T+0.157* RH-0.033* WD-0.485* WV
NOXx = 5.05+0.879* T+0.181* RH-0.045* W D-0.822* WV

T-Temperature; RH- Relative Humidity; WD-Wind Direction;
WV-Wind Velocity
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Figure6: Observed and predicted valuesof TSPM
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Figure8: Observed and predicted valuesof NOx
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