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Abstract

Ambient particulate matter pollution investigatednthly by using Bam1020 for maturing PM10 conceiure
on two stations of air monitoring (Hillah water ot station and Babylon University station) in Blom
province during 2012 year.

The results showed that most of monthly averageaumations of PM10 were more than 16fn7. Whereas the
great concentrations of PM10 was at station ofaHilivater project within April (576.2ag/n?) and station of
Babylon university within July (467.4@g/n?). There are positive correlation between concéntia of PM10

with wind speed and air temperature, and negativestation with relative humidity.
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Introduction

Air pollution occurs when gases, fumes ¢moke), dust particles or odour are introduce ithe
atmosphere in a way that results it harmful to plamimals and humans. The air pollutants sourcag be
divided into natural and anthropogenic. Howeveraetivity of human disturbs natural systems, th&idiction
may become blurrefl]. Particle pollution is a mixture of liquid dropdesuspended and microscopic solids in air,
this pollution, also known as particulate mattermade up of a number of components. Major sowtéagjitive
PM10 emissions are windblown dust emissions froensttil, roads and vehicles. High efficiency of stneashing
in decreasing road dust loads was found by actérggic samplings on both the untreated areas ladréated
[2].

Many studies have confirmed a close imtahip between deterioration in human health aadiqulate
matter (PM10) pollution. PM10 is one of the air tminants that can be harmful to health of humggj.

Generally, only dust fine particles are of healnaern. Dust particles PM10 or/and less in sizdikedy to have
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the greatest health impacts because they may be dgep into the lungs. Particles larger than PMDd to be
hold in the nose, mouth, throat or major bronchd are typically sent down from the body. There wamsitive
correlation between concentrations of PM10 and rarmalh children complaining about coug#i. Therefore, in
Europe the short-term limit value for PM10 concetitms (i.e. not more than 35 days per year with a
concentration of daily mean exceeding g@n?) is the limit value most often exceeded in urbaeaa and
European citie$5]. Levy et al[6] mentioned that the effects PM10 effects were greiat cities where PM2.5
included a higher percentage of PM10. The PM10earidghe imparting is a 0.5-1.6% increase in miytgler 10
ng/m® excess of PM10. However, when longer exposureaairy time are tested, using distributed delaysrsgv
days or collective exposures of up to several nmritte measured effects may be about a 2% riseitality per

10 pug/m® excess of PM1{7].

The particles of dust originating from desert regioand transmigration around the globe are a sulgec
increasing interest of scientific due to their affeclimate, air qualityand biogeochemistry[8]. Along with
meteorological elements, the effect of the warnsagson and weekdays on the pollution of air wasidered
[9]. Moreover, Hussein et dlL0] suggests that traffic emissions are one of the saiirces in the urban/suburban

atmosphere.

Graz and Brno, the second biggest citiesCzech Republic, show in each season of wintel®
concentrations of everyday means, which regulachpss the limit value of 5Qg/m’, this is mostly affected by
unfavorable dissemination circumstances of the renwient air[11]. Air pollution consists of particles or
chemicals in the air that can hurt the human heatihmals, and plant®M10 levels of the metals components Fe,
Al, Si, Mg, Ca and some trace elements were detextnat three various sites in the urban region iehiva
(Austria). Showed concentrations of trace metdfemtid between less than approximately 200 Ag#n) and 0.1
ngm? (Cd)[12]. Moreover, the visibility reduction and the pretagion of trace metals, the direct affect health of

human via inhalation is an imperative subjdé&].

Main Notability, these evaluates of partate air pollution have been employed in numeresgsarches of
epidemiological from about the countries, of botbriidity and mortality of air pollution. PM levelsas been
related to severe impacts on health after expasfusort-term and more prolonged exposure (moumdsyaars).
Ambient PM10 pollution was investigated in Koreanfr 1996 to 2010, the utmost average value for desithin
study is seen from Seoul (capital city) 63.2+1g@m >, while the lowermost is from Ulsan 46.7+14§ >
[14]. Padre et aJ15] were concluded that knowing the air quality higtaras not sufficient enough for estimate
since the meteorological circumstances also ocdupeimportant act in the PM10 removal or accunmtabn
the day of estimation. Quality of the air is onealt# essential indicators of the overall the envinent quality[9].
Hence, the main objectives of this study are to @Mdeasurements and investigate variations of PM10
concentrations within the months of years and imiahip between PM10 concentrations and atmosphere

parameters.

Materials and Methods
Study Area

The study was conducted in two air-manmip stations in the city of Hillah, which represerthe

administrative center of the province of Babyloiir. ®onitoring station (1), Water Hillah Projectlacated in the
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northern center of the province on the coordinfite82 23 20 — E 44 23 60) and this site is locatétin the
prevailing wind direction Up Wind. Air monitoringation (2) inside campus of University of Babyl@nLiocated
in the south of the center of the Babylon provincethe coordinates. (N 32 30 56- E44 24 46 46.ithinvthe
wind (Down Wind). Generally, the prevailing windreiction in Iraq is northwest and pass through thgon 1 to

the station number 2 (Figude).

Measuremens

Particulate matter pollution investigatadnthly during 2012 year at two different siteshivi the province
of Babylon. In each station there is a system ofemmlogical measuring, the system of temperatiréya
Metone (Model 592), relative humidity by Metone (8 594), wind speed and direction by Wind sonidl(C
windsonis). Measurements of PM10 were conducteti tieé device Bam 1020, these instruments is messure
(automatically) and records concentration levelgsidiorne particulate using beta ray principle rattgion. This
technique supplies a simple concentration measwfipgrticulate on the air in units of microgramsnalligrams
per cubic meter. A small Carbon 14 element emih{energy electrons from constant source (betécfes}. An
external pump pulls a determined quantity of dasieh air within a tape of filter. After the tapefitter is loaded
with dust, it is automatically employed between sberce and the detector thus result an attenuafitre signal
of beta particle.

The mass of particulate matter on volumetric cotre¢ion in air determine by the attenuation degrethe beta

signal of particle.

Result and Discussion

Air pollution is became of one contamitsathat can reason harmful to health of human, ahlife and
plant. Indeed, &ticulate matte(PM ) is one of the most important pollutants tagnters into sensitive zones of
the respiratory system and can cause health prebdeh early mortality. There are many sources ofiPi¥e air
and is a composite heterogeneous mélange whosarsizenemical structure change in time and spagemting
on weather conditions, atmospheric and emissiorces[b]. Notable, PM10 a mass fraction of air borne plagic
with an aerodynamic diameter of | i (microns) or less matter of particulate comesnftwoth natural sources

and human made.

The result showed that high monthly average of Pedricentrations found in two stations at all morgftigure 2
and 3). Especially, levels of PM10 concentratiomsawery higher at station 1 during April (576,2Fm"°) than
other months, whereas the great concentration/dDRvas within station 2 within July (467.4@/nT), but their
most levels of PM10 are exceed than Iragi suggediimited concentrations150g/m® [16]. Also, the data
exhibited that the concentrations of PM10 at twatishs monthly variations with the highest concatin
occurring in April and July. Probably due to higlmiperature increases the activity of particless important to
evaluate whether the decreases that have occurrétkiemissions of PM10 into air and are refledtedhe
measured of concentrations. Drought occurrenceaté aridity, lack of vegetation cover, unpavediraad wind
speeds the increase PM10 concentrations duringhtregears in the Hillah region; therefore, the maadim
frequency of PM10 concentrations has been recardeummer. The great depletion accomplished forlloc

deposited dust motivated a reduction of 7-10% ofiBMmbient concentrations, being the assessedraimang
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non-exhaust particles released from the surrounsiireets and/or the untreated strdtgh Accordingly, higher
sources could be expected more concentrations ¢pédounsurfaced of roads and land desertificatiomddition,
increasing of demolition and construction actidtieurbanization transformation and vehicle emissias
associated to high quantities of PM10 concentratminHillah atmospheric. Mitigation measures atteimgtead
to eliminate or predicament those PM10 emissiomsget up from a amount of sources, not only decoasbn
actions require to be considered, but also emissimm on the further practice exhaust filtratioeasures and
road vehicles will decrease the remaining emissmigarticulate by a more 85 $47]. The study in Sweden
exposure that PM10 produced by road erosion pavebyestudded tyres motivated a responses of inflatary
in cells as potent as the comeback affected byctestof diese[18].

Statistical analysis indicate that pesittorrelation was between PM10 with wind speedtamgperature of
air, while negative correlation with relative hurityd(Tables 1 and 2). The conditions of meteoratagthat effect
on distribution of PM10, the higher PM10 concentras distribution was observed when humidity redice
Generally, the humidity differs inversely proportéd with heating. Therefore, higher PM10 conceidgrashowed
when temperature is increase. Hrdlickova gBalreported that influence of the heating seasonvesekdays on
the air pollution was considered. Furthermore, highcentrations of PM10 also showed when the spéadnd
is increasing. Seasonal difference of mixing eleves, winds and rainfall, temperatures, accountste inter-

annual variability of PM10 concentratiofi®].

When compare the concentration of PM1Mlah city with other cities are remarkably higheM10. The
annual average concentration of PM10 in 2012 yeanrev820.03 and 274.18y/nT on station 1 and station 2
respectively, while the PM10 annual average comagahs for the triennium 2004 in Rome and Naplgs74
and42.7g/n? respectively. The World Health Organization repdrthe limiting value of PM10 are 2@/n for
annual mean and 5@/m° for 24 hour meafR0].

PM10 was a main contributor to theseaf of health and cause very reduced visibilityditions. The
European directive for quality of ambient air arldaner air for Europe put on the limit values famrerous
different pollutants, i.e., the maximum of pollutaigoncentrations in the air to avoid, preventexrdase harmful
effects on health of human or / and the environmanta wholeg[21]. The evaluation indicates that present
concentrations of PM10 are contributed with arodfid70 deaths / year and about 75-100 hospitalim=fi?].

As well as the affects cardiovascular hospital adions and respiratory, mortality and other headttiables have
been showed at levels well below 10§/m®, expressed as a daily main concentration of P[3D Furthermore,
the health effect of air pollution in ltalian ciids great (8220 deaths a year on average), aibuddble to
concentrations of PM10 over 2@/m°. The mortality is 9% for all causes in the popiolat(excluding accidents)
over 30 years of age; the affect short-term maytgfor PM10 over 2Qug/nt) is 1372 deaths, which is 1.5% of
the total mortality{24]. The health effects contributed with concentratiofn suspended particles contain effects
such as asthma symptoms, coughs, respiratory sline®nchitis and mortality. Presently, most eviernf
epidemiological and data on quality of air that Idobe utilized for such determines comes from daved
countries. Many of epidemiological researches ffedint projects have reported the amount of aetyamffects
health due to exposure into PM10 regularly. Chraewposure to PM associated to the hazard of entgrgin

respiratory and cardiovascular diseases, as wethaser of lund5]. PM in ambient air is regarded one of the
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most dangerous pollutants to health of hurf2®]. Highest PM levels were obtained on airborne paldie

matter (PM 10) and its public health risks whenasyses to populations of Hillah city.

For a purpose, decrease of PM10 levelsipcehensive information of concentrations andrthespective
involvement to increase the levels of PM is reciirAppropriate measures and applications for deangaof
PM10 levels in ambient air should therefore regdrtiee activities that caused air pollution with tmadate
matter. It requires the improvement of the quatifyair since can advantage people to cancel / eedutdoor

activities and avoid exceeding of the limiting va&lu

Al-Mahawil

Figure 1: The study sitefocated on Babylon province, Air monitoring statid) and Air monitoring station §2
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Figure 2: PM10 concentrations on stati¢h) of Hillah water project during 2012 year
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Figure 3: PM10 concentrations on stati¢®) of Babylon University during 2012 year
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Table 1: Data of wind speed, wind direction, temperaturainfrelative humidity and correlation factor with

PM10 concentrations on station 1 during 2012.

Month/2012 | W/Speed[m/s]| WIDir.[°]| Air Temp. [°C] | R/Hum [%]
January 4.81 255.39 13.69 49.85
February 6.12 172.62 15.03 42.87

March 4.92 217.48 20.46 27.83
April 6.24 168.68 30.16 23.71
May 5.03 165.20 34.71 18.64
June 6.47 158.27 37.75 20.35
July 5.75 132.93 40.35 18.64

August 6.08 153.88 39.13 22.94

September 5.72 193.49 36.43 20.03
October 4.87 140.14 32.31 28.34
November 4.60 205.49 23.73 47.55
December 5.45 182.55 17.29 54.02

Correlation

Eactor 0.655 -0.620 0.795 -0.766

Table 2: Data of wind speed, wind direction, temperaturainfrelative humidity and correlation factor with

PM10 concentrations on station2 during 2012

Month/2012 | WI/Speed [m/s] W/Dir. [°] | Air Temp. [°C] | R/Hum [%]
January 4.53 220.94 12.87 54.00
February 5.15 234.57 14.36 40.17

March 5.55 238.89 18.10 28.13
April 5.34 227.09 29.90 22.03
May 6.98 184.74 34.30 22.30
June 7.19 286.49 36.75 21.86
July 5.26 279.97 40.69 18.62

August 7.11 290.75 38.01 23.70

September 4.53 177.52 32.28 27.56
October 4.53 167.60 32.14 27.62
November 4.55 202.43 19.83 60.29
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December 4.47 219.03 15.55 55.68
Correlation
0.737 0.003 0.577 -0.706
Factor

Conclusion

PM10 concentrations that investigated monthly in &ir quality-monitoring stations in Hillah cityeexhibited
high concentration level and exposure to thesddenfeparticulate matter is environmentalist condeecause it is
associated with various health effedis order to reduce PM10 concentrations either préve or mitigation
strategies can be adopted such as paved roadsasecvegetation cover, speed controls on vehickeements,
regular cleaning of paved surfaces and using almebicuum sweepeHowever, the severing effects on health
are caused by exposure RM10 their concentrations in different seasons iamgortance in policy making

decisions thereupon aiming to improve the air duaii Hillah city.
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