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   Introduction   



Airpollutionisalocalaswellascross-borderissueatthesametime.Pollutantsemittedfromagivencountry
movethroughtheairandharmhumansandtheenvironmentinotherplaces.Inotherwords,localproblems
mayleadtoworld-scaleconsequences,suchasthephenomenonofglobalwarming.

Sources of air pollution are varied. The main pollutants result from various human activities, such as the
burningoffossilfuelforelectricitygeneration,transportatinandindustry.Anothersourceofpollutionliesin
theuseofsolventsindifferentindustrialprocesses,suchaschemicalandmetalindustries,inadditiontowaste
anditstreatmentmethods.

Air pollution has environmental and health consequences that affect ecosystems and their inhabitants of
humans,plantsandanimals,suchasclimatechangeandaciddeposits.Amongthemostimportantpollutants
thatareknownfortheirseriousthataffecthumanhealthareparticulatematterinairandground-levelozone.
Long exposure to these pollutants  can lead to a several effects on health, ranging from mild and serious
disordersoftherespiratorysystemandprematuredeath.

Thisbrochureaboutclimateandairstatisticsconsistsofthreechapters,coveringthehistoricalclimatedata
ofinAbuDhabi, inadditiontostatisticsonairquality,whichpresentsinformationpertainingtothekeyair
pollutants,suchassulphurdioxide,nitrogenoxidesandparticulatematter.Thebulletinalsogivesstatistics
relatedtoemissionsofairpollutantsfromtheenergysector,includingthesubsectorsofoilandnaturalgas
andwaterandelectricity.



1.ClimateStatistics
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Climatechangeisaglobalphenomenonbutitsimpactsarefeltatthelocallevelinvaryingwaysfromone
placetoanother.Oneoftheaspectsofthisphenomenonisthegradualriseinthetemperatureofthelower
layeroftheatmosphere.Thisiscausedbyanincreaseinemissionsofgreenhousegases,suchascarbondiox-
ide,ozoneandchlorofluorocarbons.Thesegasesarenecessarytomaintaintheearthtemperature.However,
humanactivitiesassociatedwithindustrialandtechnologicalprogressanddependenceonfossilfuelsasthe
mainsourceofenergyhaveleadtoanincreaseintheemissionsofgreenhousegases,exceedingtheconcen-
trationsnecessarytomaintaintheearthtemperatureandleadingtothephenomenonofglobalwarming,i.e.
theriseobservedintheearth’stemperatureabovenormal levels,duetotheabsorptionof infraredraysby
thesegases,whichinturncausesaglobalchangeintemperature.

Officialinternationalreportshaveconfirmedthischangeinclimate,especiallytheriseintemperature,which
hasalreadyaffectedseveralphysicalandbiologicalsystems,leadingtofloods,cyclesofdroughtandarisein
sealevel.Adaptingtotheseisaglobalimperativeinordertomitigatetheseverityoftheimpactsofclimate
changeonlow-lyinglands,urbanareas,etc.

1.1TheClimateofAbuDhabiEmirate
This chapter addresses historical weather data in  Abu Dhabi, tracking  changes  across time ,  back
to the seventies of past century, namely 1971. It was collected from administrative records of the Na-
tional Centre for Meteorology and Seismology through four main stations:    Al-Bateen Airport Station
(1971-1982),AbuDhabiAirportStation(1982-2009),Al-AinAirportStation(1995-2009)andZayedCityStationin
theWesternregion(2003-2009).

1.1.1Temperature
AveragetemperatureinAbuDhabistartedtorisefromthemid-seventiesofthepastcenturyuntiltheearly
eighties.Thiswasfollowedbyadropintemperatureintheearly1980’s,beforeitrosebacktoitsnormalaver-
agethroughtheendofninetiesofthepastcentury.Sincethen,temperaturesintheemiratehavebeenonthe
riseagain.Onaverage,temperatureintheEmirateofAbuDhabiincreasedby1.5-2degreescentigradefrom
1971to2009.

Figure(1.1)AverageTemperaturesbyRegioninAbuDhabi(1971-2009)*

AbuDhabi

AlAin

WesternRegion

*Asperthedataavailableabouteachregion
Source:NationalCentreforMeteorologyandSeismology
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1.1.2Rainfall
Yralyvariationintheamountandseasonaldistributionofrainfallisoneofthemanifestatonsofclimatechange.
Someperiods,e.g.thedecadebetween1999and2009weregenerallycharacterizedbyasharpdropinannual
rainfal,unliketheearly1980’sandtheendofthe1990’softhepastcentury,during,whichrainfallwasrelatively
highandoccuredmostlyinWinter.Al-Ainregionandmountaintops,however,receivedsomeshowersinSum-
mer,especiallyinAugustandJuly,carriedbytheseasonalindianwinds,whcihdrivescloudsacrosstheArabian
Sea.

*Asperthedataavailableabouteachregion
Source:NationalCentreforMeteorologyandSeismology

WesternRegion

Figure(1.2)AverageAnnualRainfalloverAbuDhabiEmiratebyRegion(1971-2009)*

AbuDhabi AlAin

m
m

1.2TheClimateofAbuDhabiCity

1.2.1Temperature
AverageofmaximumtemperatureinAbuDhabiCityincreased1.9degreescentigradeovertheperiod(1971-
2009)from32.7to34.6degreescentigrade.Theendof1990’swerecharacterizedbyamarkedriseinaverage
maximumtemperatures,aterndthatcontinuedthroughthefirstfouryearsofthiscentury,reachingapeak
valueof36degreescentigrade,whileaverageannualtemperatureroseby2degreescentigradefrom26.1to
28.1degreescentigrade,withthepeakvalue(28.6degreescentigrade)recordedin1999.

Figure(1.3)AverageTemperatureinAbuDhabi1971-2009

Source:NationalCentreforMeteorologyandSeismology

AverageMaximumTemperatureAnnualAverageAverageMinimumTemperature
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1.2.2Rainfall
RainfallinthecityofAbuDhabiisgenerallyscanty.Inthecourseofthedecadefrom1971to1981,totalannual
rainfalldecreasedtoanaverageof14.7mmperannum,inspiteoftherelativeincreaseinnumberofrainy
days.Incontrast,theperiod1982-1998witnessedrelativelyhighrainfallthatoccuredinashortperiodofof
time,withthetotalcomparabletothereadingfortherainiestdayoftheyear.In1982totalrainfallintheCity
ofAbuDhabiwasaproximately250mm,ofwhichabout120mmfellinoneday.Between1999and2009,rain
fallshowedadownwardtrend,reachingaminimumof2mmin2001,butincreasedto98mmin2009.

Source:NationalCentreforMeteorologyandSeismology

Figure(1.6)TheHeaviestShowersRecordedinOneDayinAbuDhabiCity,1971-2009

m
m

Figure(1.5)GrossAnnualRainfallinAbuDhabiCity,1971-2009

m
m

Figure(1.4)NumberofRainyDaysinAbuDhabiCity,1971-2009
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1.3TheClimateofAlAinCity

1.3.1Temperature
AnnualaveragetemperatureinAl-AinCityincreased1.3degreescentigradefrom27.6to28.9degrees
centigrade. The year 1998 witnessed an increase in temperature average to 29.5 degrees centigrade,
whileaveragemaximumtemperaturereachedabout37.2degreescentigrade.

2.3.1Rainfall
RainfallinAl-AinCitydecreasedduringtheperiod1999-2001,buttheoppositetrendwasobservedoverte
period1995-1998,duringwhcihthehighestannual rainfallof162mm(approx.)wasrecorded in1996.The
lowestannualrainfall(1mmonly)wasrecordedin2001,theyearinwhichtheEmirateofAbuDhabiingeneral
sufferedasharpdropinrainfall,whchhasshownasteadyrisesincethen,reaching115mmin2009.

D
ay

Figure(1.8)NumberofRainyDaysforAlAinCity1971-2009

Source:NationalCentreforMeteorologyandSeismology

Figure(1.7)AverageTemperatureinAlAinCity,1995-2009
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1.4TheClimateoftheWesternRegion

1.4.1Temperature
Ingeneral,averageannual temperature intheEmirateofAbuDhabidecreasedovertheperiod2003-2009,
especiallyintheWesternregion,givinginlandareasoftheemiratearelativelymoderateweatheralltheyear
round.In2003,averageannualoftemperatureintheWesternregionreached28degreescentigrade,butde-
creased to 27.5 degrees centigrade in 2009. Average maximum temperature was 36 degrees centigrade in
2003,butretreatedseadilyinthefollowingyears,reaching35.6degreescentigradein2009.

Source:NationalCentreforMeteorologyandSeismology

Figure(1.9)GrossAnnualRainfallinAlAin,1995-2009

Figure(1.10)TheHeaviestShowersRecordedinOneDayinAlAin,1995-2009

m
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m

Source:NationalCentreforMeteorologyandSeismology

Figure(1.11)AverageTemperatureintheWesternRegion,2003-2009

AverageMaximumTemperatureAnnualAverageAverageMinimumTemperature
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1.4.2RainfallintheWesternRegion
ThelowestannualrainfallintheWesternregionwasrecordedduringtheperiod2003-2009,withthemini-
mum(8mm)recordedin2008.Thistrendbegantoreversein2009,notonlyintheWestern,butalloverthe
emirateaswell.TotalrainfallinWesternregionduringthatyearwas50.8mm.

Source:NationalCentreforMeteorologyandSeismology

m
m

m
m

Figure(1.12)No.ofRainydaysintheWesternRegion,2003-
2009

Figure(1.13)GrossAnnualRainfallintheWesternRegion,2003-
2009

Figure(1.14)TheHeaviestShowersRecordedinOneDayintheWesternRegion,2003-2009

D
ay



2.AirQuality





16 Annual Bulletin ofClimateandAirStatistics2009

Availabilityofdataaboutairqualityisimportantinmonitoringtheconcentrationsofairpollutantsdetermin-
ingtheirlikelyimpactsonhumanhealth.SomepartsoftheEmirateofAbuDhabisufferfrompoorairquality,
especiallyinparticulatematter,whichexceedsthepermissiblelimits.Thissectionlooksintotheconcentration
ofairpollutatnsintheemirateofAbuDhabibyregionfortheperiod2007-2009.Pollutantsincludesulphurdi-
oxide,nitrogendioxide,methane,ground-levelozone,airparticles,hydrogensulphide,carbonmonoxideand
carbondioxide.Thesepollutantsareasourceofconcernfortheircontributiontothephenomenonofglobal
warming.Thesectionalsopresentsdataonnoiselevels,measuredatselectedlocationsacrosstheEmirateof
AbuDhabi.

2.1SulphurDioxide(SO2)
Sulphurdioxide isgenerated bytheburningof fossil fuels. Itsmost importantsourcesareoil installations,
powerplantsandindustrialfacilitiesthatuseafuelcontainingahighproportionofsulphur.Thisgascontrib-
utestotheformationofacidrain,whichcausesdamagetotheecosystem. Intheyearsfrom2007to2009,
sulphurdioxideconcentrationsdidnotexceedtheirallowablelimitsinambient.Themaximumconcentrations
arerecordedinareasoftrafficcongestionandresidentialareas.ThemaximumreadingintheEmirateofAbu
Dhabiin2009was330mcg/m3,recordedinAbuDhabiCity.

2.1SulphurDioxideConcentrationinAmbientAirintheEmirateofAbuDhabiby
Region,2007-2009
     Micrograms / cubic meter      

Location  

  Allowable 
Limit  

  )   World Health 
Organization)      

  Allowable 
Limit  

  )Environ-
ment Agency 
- Abu Dhabi)    

2007 2008 2009

  Average   Max. Min.   Average   Max. Min.   Average   Max. Min.

  Abu Dhabi  
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DownTown-
KhadijaSchool 10 100 0.03 10 173 ~ 9 86 0.3

ResidetialArea-
KhalifaSchool 5 84 0.03 8 149 ~ 6 31 0.2

RoadSide-Hamdan
Street 14 109 0.03 7 138 ~ 7 112 0.2

Urban/Residential
Area-SchoolBeni
Yas

22 149 0.05 24 156 0.03 7 37 0.03

Indutrial-Musffah
IndutrialZone 3 90 0.03 3 72 0.03 19 330 0.3

  Al-Ain   
Urban/Residential
Area-Al-AinSchool 5 86 0.03 4 123 0.03 3 19 0.2

RoadSide-Al-Ain
Street 9 64 6.2 23 91 0.03 4 31 0.1

  Western Region   

Urban/Residential
Area-BidaZayed 9 162 1.03 5 105 0.05 3 38 0.1

DownTown
GhayathiSchool 5 118 0.03 5 125 0.05 7 179 0.1

RemoteArea-Liwa
Oasis 8 81 0.16 5 124 0.05 3 66 0.1

(~)Belowtheminimumdetectablevalue
Source:EnvironmentAgency-AbuDhabi
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2.2NitrogenDioxide(NO2)
Nitrogen dioxide gas is produced from most burning processes, especially motor vehicles exhausts, then
powerplantsandindustrialplants.Thisgasisassociatedwithdiseasesoftherespiratorysystem,eveninlow
concentrations.Theyear2009sawtheconcentrationofnitrogendioxideinambientairrisetoitspeakvalue
comparedtotheyears2007and2008.Themaximumreadingincreasedfrom278mcg/m3in2007to321mcg/
m3in2009.BothreadingsweretakeninMusffahIndustrialarea.

2.2NitrogenDioxideConcentrationinAmbientAirintheEmirateofAbuDhabiby
Region,2007-2009
(Micrograms/cubicmeter)

Location

  Allowable 
Limit  

  )   World Health 
Organization)      

  Allowable 
Limit  

  )   Environment 
Agency - Abu 

Dhabi)    

2007 2008 2009

  Average   Max. Min.   Average   Max. Min.   Average   Max. Min.

  Abu Dhabi  
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DownTown-Khadija
School 14 22.19 0.19 22 168 ~ 36 159 0.4

ResidetialArea-Khalifa
School 77 274 0.10 39 175 0.04 41 240 0.2

RoadSide-Hamdan
Street 65 222 12.43 21 179 ~ 49 270 0.9

Urban/ResidentialArea-
BaniYasSchool 27 223 0.10 20 181 ~ 27 132 0.2

Indutrial-MusffahIndu-
trialZone 88 278 6.22 46 187 ~ 53 321 1.5

  Al-Ain  

Urban/ResidentialArea-
Al-AinSchool 41 120 0.27 34 114 0.08 - - -

RoadSide-Al-AinStreet 94 271 2.30 16 147 ~ 45 234 1.6

  Western Region  

Urban/ResidentialArea-
BidaZayed 2 3 0.96 4 22 0.08 16 289 0.2

DownTown-Ghayathi
School 13 192 0.13 8 73 0.094 17 282 0.01

RemoteArea-LiwaOasis 5 6 0.13 3 32 ~ 3 33 0.01

(~)Belowtheminimumdetectablevalue
(-)Dataareunavailable
Source:EnvironmentAgency-AbuDhabi
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2.3VolatileOrganicCompounds(Methane)
Differenttypesofvolatileorganiccompounds(VOC’s)contributetotheformationofozoneandhaveawide
rangeofeffectsonhealth.Methane(CH4),oneofthevolatileorganiccompounds,isoneofthemostpotent
greenhousegases that contribute to global warming. Methane concentration is high in urban residential
areasoftheemirate.In2007and2008,thehighestreadingsinAbuDhabiCitywere53.03and41.12mcg/m3
respectively,whilein2009theconcentrationofmethaneintheemirateremainedgenerallyunchanged.

2.3MethaneConcentrationinAmbientAirintheEmirateofAbuDhabibyRegion,2007-2009
  )Micrograms / cubic meter)      

  Location

2007 2008 2009

  Average   Max. Min.   Average   Max. Min.   Average   Max. Min.

  Abu Dhabi   

DownTown-KhadijaSchool 2.19 29.94 0.04 1.91 5.29 0.01 0.73 3.5 0.01

ResidetialArea-KhalifaSchool 2.08 53.03 0.00 4.90 29.28 0.00 - - -

RoadSide-HamdanStreet 1.95 3.67 0.61 0.86 1.49 0.49 1.14 2.71 0.28

Urban/ResidentialArea-BaniYas
School 1.88 24.21 0.13 1.51 41.12 0.13 - - -

Indutrial-MusffahIndutrialZone 1.21 1.90 0.31 1.79 3.28 0.29 - - -

  Al-Ain  

Urban/ResidentialArea-Al-Ain
School 1.22 4.57 0.01 1.58 4.13 0.67 - - -

RoadSide-Al-AinStreet 2.87 5.20 0.01 3.17 7.70 0.97 0.67 1.58 0.011

  Western Region  

Urban/ResidentialArea-BidaZayed 1.66 2.97 0.19 1.90 21.51 0.07 - - -

DownTown-GhayathiSchool 1.82 23.12 0.03 1.81 6.81 0.01 0.63 1.3 0.14

RemoteArea-LiwaOasis 1.31 6.83 0.66 1.35 16.53 0.48 - - -

Dataareunavailable(-)

Source:EnvironmentAgency-AbuDhabi
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2.4Ozone(O3)
Ground-levelOzoneisformedbecauseofreactionbetweenpollutantssuchasnitrogenoxides(NOx)emit-
tedfrommotorvehicleseaxhausts,industrialfacilities,etcinthepresenceofsunlight.Itisalsoproducedby
photochemicalreactionsinvolvingvolatileorganiccompounds(VOC’s)andcatalyzedbysunlight.Ozonecon-
centrationsaregenerallyhighintheEmirateofAbuDhabi.Themaximumreadingwas184mcg/m3,recorded
inAbuDhabiCityin2009.OzoneconcentrationintheWesternregiondroppedremarkablfrom167mcg/m3
in2008to120mcg/m3in2009.

2.4Ground-levelOzoneConcentrationinAmbientAirintheEmirateofAbuDhabiby
Region,2007-2009
  )Micrograms / cubic meter)      

  Location  

  Allowable 
Limit  

  )   World Health 
Organiza-

tion)      

  Allowable 
Limit  

  )  Environment 
Agency - Abu 

Dhabi )

2007 2008 2009

  Average   Max. Min.   Average   Max. Min.   Average   Max. Min.

  Abu Dhabi  
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DownTown-Khadija
School 51 159 0.02 35 133 0.02 45 184 0.3

ResidetialArea-Khalifa
School 38 139 0.00 37 153 1.53 34 129 0.8

Urban/ResidentialArea-
BaniYasSchool 54 155 1.14 33 135 0.49 33 149 0.7

  Al-Ain  

Urban/ResidentialArea-
Al-AinSchool 37 139 0.32 30 137 0.37 27 140 0.2

  Western Region  

Urban/ResidentialArea-
BidaZayed 15 94 0.04 47 167 0.00 47 120 0.6

DownTown-Ghayathi
School 73 160 0.00 54 163 1.65 54 156 2.3

RemoteArea-Liwa
Oasis 86 153 0.00 76 154 2.62 44 107 22.3

Source:EnvironmentAgency-AbuDhabi
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2.5ParticlulateMatter(PM10)
Particulatematter refers totheultrafineparticlessuspended inairandarisingfromdifferentsourcessuch
asdustandsmoke.Theylingerintheairandmovewithaircurrentforalongtime.Theirthreattheyposeto
human health increases with with the amount inhaled. They can also be dangerous when combined with
other secondary more dangerous pollutants. Therefore, they increase the risk of cancer and respiratory
diseases,inadditiontocorrosionofbuildingsandfacilities.EmirateofAbuDhabisuffersfromextremelyhigh
concentrationsofpollutionbyparticles inair. In2009,thehighestreadingexcessed12timestheallowable
concentrationparticulatematter inair,exceedingtheallowable levelby12foldsandreachingamaximum
concentrationof1902mcg/m3in2009,whichisalmostdoublethemaximumconcentrationfor2008(1033
mcg/m3).Ontheotherhand,meanconcentrationofparticulatematterremainswithinthelocallyallowable
limitinmostareasofAbuDhabiEmirate.

2.5TheConcentrationofParticulateMatterinAmbientAirintheEmirateofAbuDhabibyRegion,
2007-2009
  )Micrograms / cubic meter)      

Location  

  Allowable 
Limit  

  )   World Health 
Organiza-

tion)      

  Allowable 
Limit  

  )   Environment 
Agency - Abu 

Dhabi)    

2007 2008 2009

  Average   Max. Min.   Average   Max. Min.   Average   Max. Min.

  Abu Dhabi  
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DownTown-Khadija
School 126 1020 11.60 139 1021 10.1 152 1862 6.5

ResidetialArea-
KhalifaSchool 119 764 10.10 98 1020 10.1 98 666 10.2

RoadSide-Hemdan
Street 126 756 18.14 134 1026 10.2 148 1902 6.0

Urban/ResidentialArea
-BaniYasSchool 140 1024 42.70 97 1024 11.6 71 580 9.4

Indutrial-Masfah
IndutrialZone 214 1024 17.40 287 1025 13.8 209 1060 7.4

  Al-Ain  
Urban/ResidentialArea
-Al-AinSchool 95 512 2.68 117 1027 10.1 115 825 8.2

RoadSide-Al-Ain
Street 142 1032 1.28 200 1033 6.1 147 1039 18.6

  WesternRegion  
Urban/ResidentialArea
-BidaZayed 80 139 12.20 143 1025 10.1 149 1359 11.2

DownTown-Ghayathi
School 148 1020 10.10 209 1022 10.1 143 1624 11.9

RemoteArea-Liwa
Oasis 145 1025 10.10 195 1026 10.1 147 828 10.5

Source:EnvironmentAgency-AbuDhabi
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2.6HydrogenSulphide(H2S)
Hydrogen sulfide is naturally formed by the degredation of organic matter or through reactions of acidic
waterinreservoirswithsulphurcontainingmaterials.Itcanalsobeformedbybacteriathatfeedsonironand
manganese.Therefore,thegasspreadsinareasnearoilfields,wastecollection,drainagenetworksandground
water.Itisacolourlessgas,withoffensivesmell.Thelevelsofpollutionwithhydrogensulphideintheemirate
aregenerallylowandwithinthenormallimits,butincreaseinresidentialareas. In2009hydrogensulphide
concentrationreachedarecordvalueof49mcg/m3.

2.6HydrogenSulfideConcentrationinAirintheEmirateofAbuDhabibyRegion,2008-2009
     )Micrograms / cubic meter      )

Location  
2008 2009

  Average    Max. Min.   Average   Max. Min.

  Abu Dhabi   

DownTown-KhadijaSchool 2.63 14.94 0.01 0.87 7.67 0.1

ResidetialArea-KhalifaSchool 2.73 71.02 0.00 5.24 49.35 0.04

Urban/ResidentialArea-BaniYas
School 2.01 110.67 0.01 0.73 2.3 0.01

Indutrial-MasfahIndutrialZone 2.66 24.72 0.07 - - -

  Al-Ain  

Urban/ResidentialArea-Al-AinSchool 1.69 51.61 0.01 1.75 13.36 0.07

  Western Region  

Urban/ResidentialArea-BidaZayed 2.49 20.48 0.01 1.83 9.35 0.08

RemoteArea-LiwaOasis 1.26 44.51 0.01 1.75 13.36 0.07

(-)Dataunavailable
Source:EnvironmentAgency-AbuDhabi
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2.7CarbonMonoxide(CO)
Thegasofcarbonmonoxide isahighly toxic,colourlessgas,producedby incompleteburningprocesses. It
isemittedfromcarsexhaustandtheburningoffirewood,coalorgasoperatedmachines.Themostserious
threattohealthposedbycarbonmonoxideisinitsabilitytocombinewithbloodhemoglobintoformcarboxy
hemoglobin,which in turnpreventsoxygen from combining withhemoglobin. The levelsofpollution with
thisgasdecreasedinthestreetsofAbuDhabiCityandAl-Ainin2009.Theaverageconcentrationofcarbon
monoxideinambientairreached1.1and1.4mg/m3inHamdanandAl-Ainstreetsrespectively,downfrom1.94
and2.41mg/m3in2008.

2.7CarbonMonoxideConcentrationinAmbientAirintheEmirateofAbuDhabiby
Region,2008-2009
     )Milligrams / cubic meter     )

  Location

  Allowable 
Limit  

  )  Environment 
Agency - Abu 

Dhabi )  

2008 2009

  Average    Max. Min.   Average   Max. Min.

  Abu Dhabi  

30
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n
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ur


 

RoadSide-HemdanStreet 1.94 10.54 0.36 1.10 5.40 0.07

  Al-Ain  

RoadSide-Al-AinStreet 2.41 13.27 0.82 1.40 7.90 0.11

Source:EnvironmentAgency-AbuDhabi

2.8Noise
Noiseisuniversallyregardedasaformofpollution,especiallyinindustrialandresidentialareas.Amongthe
most importantexternalsourcesofnoisearethedifferentmeansoftransportationandmachineryused in
buildingandconstructionworks,suchasdrillers.TheEmirateofAbuDhabihassetlimitsforallowablenoise
levelsaspertheareaanditsactivity.Noiselevelsin2008and2009reachedvalueshigherthantheallowable
limits.ThemaximumaveragewasrecordedinHamdanstreetinAbuDhabi,wherenoisereached66decibel
in2009.

2.8ExtentofAllowableNoiseintheEmirateofAbuDhabi
  )  Decibel  )

  Number    Area  

  Allowable limits  

  Day    Night  

  )7 a.m.     – 8 p.m.)    )8 p.m.     – 7 a.m.)  

1 Residentialareaswithlowtraffic 40-50 30-40

2 Residentialdowntownareas 45-55 35-45

3 Residentialareaswithcommercialandtradesfacilitiesor
onhighways 50-60 40-50

4 Commercialareasandperiodsofclosureofindustrial
facilities 55-65 45-55

5 IndustrialZones 60-70 50-60
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2.9NoiseLevelsbyRegionintheEmirateofAbuDhabi,2007-2009
  )Decibel)

  Location
2007 2008 2009

  Average   Max. Min.   Average   Max. Min.   Average   Max. Min.

  Abu Dhabi   

DownTown-KhadijaSchool 58 67 53 58 65 52 58 65 52

ResidetialArea-Khalifa
School 53 66 46 51 66 46 52 66 46

RoadSide-HamdanStreet 69 79 63 69 75 62 66 69 59

Urban/ResidentialArea-Bani
YasSchool 51 77 42 49 74 41 51 79 40

Indutrial-MusffahIndutrial
Zone 57 65 - 55 66 43 50 79 40

  Al-Ain  

Urban/ResidentialArea-Al-
AinSchool 50 57 46 50 58 45 50 67 43

RoadSide-Al-AinStreet 67 75 63 62 71 51 62 80 52

  Western Region  

Urban/ResidentialArea-Bida
Zayed 53 68 50 53 70 48 54 70 50

DownTown-Ghayathi
School 49 67 41 51 63 45 51 67 43

RemoteArea-LiwaOasis 55 69 46 54 68 42 54 68 42

Source:EnvironmentAgency-AbuDhabi



3.AirEmissions





26 Annual Bulletin ofClimateandAirStatistics2009

Airemissionsaremainlyproducedbyburningoffossilfuel,whichisproducedfromoilrefineries,powerplants,
transportationactivitiesandothers.Theseactivitiesproducedifferentairpollutantssuchassulphureoxides,
nitrogen oxide, carbon monoxide and volatile organ compounds. The major environmental impact of the
sectorsofoilandnaturalgasandelectricityconsistsintheemissionofgreenhousegases,whichcontributeto
suchenvironmentalphenomenaasglobalwarmingandacidrain,inadditiontodamagetotheozonelayer.
Itisimportanttomentionthatemissionratesdependonthetypeandamountoffuelused,inadditiontothe
efficiencyofthecombustionprocess.Energystatisticsinthenextchapterinlcudestatisticsofemissionsfrom
resultingfromoilandgasproductionandwaterandelectricityproduction.

3.1SulphurOxides(SOx)
ThetotalamountofsulphurdioxideemissionsproducedbytheoilsectorintheEmirateofAbuDhabiin2009
was185870tons.Itisworthnotingthattheemissionsincreasedbyabout18.6%comparedto2008.Miningand
productioncompaniesintheoilsectorcontributedtotheincreaseintheseemissionsby68%.Powerplants
intheemiratealsowitnessedanincreaseintheiremissionsofsulphuroxidesin2009.Totalemissionsreached
nearly5383tons,anincreaseof336.4%comparedto2008.

3.1SulphurOxidesEmissionsProducedbyOilSectorbyActivities-EmirateofAbu
Dhabi,2002-2009
  )   Ton   )  

  Total    Production of 
Chemicals  

  Marketing and 
Refining    Gas Processing    Mining and Produc-

tion    Year  

249,9471849,536125,053115,1742002

308,98421010,159145,979152,6362003

371,32819410,693210,019150,4222004

262,53924010,040148,743103,5162005

267,73923910,185153,900103,4152006

212,72221210,075114,04588,3902007

156,67420011,50699,34945,6192008

185,87017811,27197,78076,6412009

Source:AbuDhabiNationalOilCompany(ADNOC)
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3.2EmissionsofSulphurOxidesfromPowerPlantsintheEmirateofAbuDhabi,
2004-2009
  )   Ton   )   

  Year  
 Arabian 
Power 

Company 

  Shuweihat 
CMS Inter-

national 
Power  

 Emirates 
CMS Power 
Company 

 Gulf Total 
Tractebel 

Power 
Company 

 Taweelah 
Asia Power 
Company 

  Al Marfa 
Power and 
Desalina-
tion Plant 

  Zayed City 
Power Plant    Total  

2004 - - 249.00 17.74 - 3.13 1.02 270.89
2005 841.00 108.00 173.84 15.63 - 2.26 0.34 1,141.07
2006 10,590.00 1,028.00 439.48 14.27 2,295.00 2.64 0.33 14,369.72
2007 3,208.00 326.00 230.29 19.42 1,819.00 3.42 0.13 5,606.26
2008 706.00 146.00 150.00 19.54 207.00 4.90 0.03 1,233.47
2009 4,104.00 245.00 219.84 19.49 789.00 5.69 0.02 5,383.04

Source:AbuDhabiWaterandElectricityAuthority

Figure(3.1)EmissionsofSulphurOxidesfromthePowerSectorinAbuDhabi,2004-
2009

WaterandElectricitySector Total

To
n

OilandGasSector
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3.2NitrogenOxides(NOx)
ThetotalemissionsofnitrogenoxidesfromtheoilsectorintheEmirateofAbuDhabiincreasedto54782tons
in2009,whichis3.8%above2008emissions,whichwereinturnlowerby5.6%than2007.Theyear2009also
registeredanincreaseof128%intheemissionsofnitrogenoxidesfrompowerplantsintheEmirateofAbu
Dhabiby,whcihleapttonearly14480.

3.3NitrogenOxidesEmissionsProducedbytheOilSectorbyTypeofActivity-Emir-
ateofAbuDhabi,2002-2009
  )   Ton   )  

  Total    Production of 
Chemicals  

  Marketing and 
Refining    Gas Processing    Exploration and 

Production    Year  

57,4051,27217,43023,18615,5172002

57,0211,24718,43318,40618,9352003

55,1761,28219,17314,46516,9562004

56,2251,51217,79520,26316,6552005

57,3321,49418,52319,95617,3592006

55,8811,52519,59618,47316,2872007

52,7551,45320,25316,00415,0452008

54,7821,38520,03115,69617,6702009

Source:AbuDhabiNationalOilCompany-ADNOC

3.4NitrogenOxidesEmissionsfromPowerPlantsbyEnergyCompanies-Emirateof
AbuDhabi,2004-2009
  )Ton   )   

  Year  
 Arabian 
Power 

Company 

  Shuweihat 
CMS Inter-

national 
Power  

 Emirates 
CMS Power 
Company 

 Gulf Total 
Tractebel 

Power 
Company 

 Taweelah 
Asia Power 
Company 

  Al Mirfa 
Power and 

Desalination 
Plant 

  Zayed City 
Power Plant    Total  

2004 - - 756.00 2,108.47 2,213.00 729.51 238.25 6,045.23
2005 18,510.00 889.00 831.18 1,958.04 2,368.00 526.25 78.80 25,161.27
2006 15,610.00 2,228.00 1,035.33 2,206.52 2,717.00 616.04 77.61 24,490.50
2007 6,761.00 2,128.00 784.22 2,301.51 1,710.00 796.95 31.09 14,512.77
2008 3,324.00 2,349.00 637.64 2,094.48 1,752.00 1,142.29 7.84 11,307.25
2009 5,710.00 2,542.00 568.90 2,490.84 1,836.00 1,326.86 5.03 14,479.63

Source:AbuDhabiWaterandElectricityAuthority
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3.3VolatileOrganicCompounds(VOC’s)
TheoilsectorintheEmirateofAbuDhabihascutdownitsemissionsofvolatileorganiccompoundssignificantly
in2009reducingthemby11.42%comparedwithemissionsofVOC’sin2008.Conversely,emissionsofVOC’s
frompowerplantsintheEmiratehavebeenontherisesince2007.In2009emissionsofVOC’sfromthisactivity
grew3%to231tons,up fromapproximately224tons in2008.This rise isdueto thegrowingdemandfor
electricityandtheconsequentincreaseinfuelconsumptionmeetit.

3.5EmissionsofAirPollutingVolatileOrganicCompoundsGeneratebytheOilSector
-EmirateofAbuDhabi,2002-2009
  )   Ton   )  

  Total    Production of 
Chemicals  

  Marketing and 
Refining    Gas Processing    Exploration and 

Production    Year  

57,2292018,1859,02239,8212002

63,3456598,2188,33546,1332003

65,7187178,2059,07647,7202004

64,9157008,2228,50347,4902005

69,3397088,4018,75451,4762006

66,6987098,4307,02750,5322007

65,4757838,3105,97850,4042008

57,9996158,3436,20642,8352009

Source:AbuDhabiNationalOilCompany-ADNOC

Figure(3.2)EmissionsofNitrogenOxidesfromPowerPlantsby
ActivitiesoftheEnergySector-EmirateofAbuDhabi,2004-2009

WaterandElectricitySector TotalOilandGasSector

To
n
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3.6EmissionsofVolatileOrganicCompoundsfromPowerPlantsbyCompany-
EmirateofAbuDhabi,2004-2009
  )Ton   )   

  Year    Gulf Total Tractebel 
Power Company 

  Al Marfa Power and 
Desalination Plant 

  Zayed City Power 
Plant    Total   

2004 162.64 28.66 9.36 200.66
2005 143.29 20.67 3.10 167.06
2006 130.77 24.20 3.05 158.02
2007 178.06 31.31 1.22 210.59
2008 179.10 44.88 0.31 224.29
2009 178.70 52.13 0.20 231.03

Source:AbuDhabiWaterandElectricityAuthority

Figure(3.3)EmissionsofAirPollutingVolatileOrganicCompounds
GeneratedbytheEnergySector-EmirateofAbuDhabi2004-2009

To
n

WaterandElectricitySector TotalOilandGasSector
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3.4TotalEmissionsfromtheEnergySector
TotalEmissionsincludeemissionsofsulphuroxides,volatileorganiccompoundsandnitrogenoxidesgenerated
bytheenergysector.ThepercentageoftotalemissionsfromoilandnaturalgassectorintheEmirateofAbu
Dhabiincreasedby8.46%in2009.Totalemissionsfromthepowersectorintheemiratealsoincreasedbya
significant57%inthesameyear.

3.7TotalairPollutingEmissionsGeneratedbytheOilSectortheEmirateofAbu
Dhabi,2002-2009
  )   Ton   )  

  Year    Sulphur oxides    Volatile Organic   
Compounds     Nitrogen Oxides    Total of Gross Emissions   

2002 249,946 57,229 57,405 364,581

2003 308,984 63,345 57,021 429,350

2004 371,328 65,718 55,176 492,222

2005 262,539 64,915 56,225 383,679

2006 267,739 69,339 57,332 394,410

2007 212,722 66,698 55,881 335,301

2008 156,674 65,475 52,755 274,904

2009 185,870 57,999 54,782 298,651

Source:AbuDhabiNationalOilCompany-ADNOC

3.8TotalAirPollutingEmissionsProducedfromPowerPlantsofAbuDhabiWaterand
ElectricityAuthority-EmirateofAbuDhabi,2004-2009
  )Ton   )  

  Year    Sulphur oxides    Volatile Organic   
Compounds     Nitrogen Oxides    Total of Gross 

Emissions   

2004 270.89 200.66 6,045.23 6,516.78

2005 1,141.07 167.06 25,161.27 26,469.40

2006 14,369.72 158.02 24,490.50 39,018.24

2007 5,606.26 210.59 14,512.77 20,329.62

2008 1,233.47 224.29 11,307.25 12,765.01

2009 5,383.04 231.03 14,479.63 20,093.70

Source:AbuDhabiWaterandElectricityAuthority
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3.5EmissionsofCarbonDioxide
There was no reduction in  emissions of carbon dioxide from the oil and gas sector over the period 2002
-2009.CO2isthemaincauseofglobalwarming.Emissionsduetotheoilandgasactivityincreasedbynearly
79%in2009.Accordingly,percapitaannualshareofcarbondioxideemissionsfromoilsectorincreasedinthe
sameyearto24.35tons,whichis71%abovethelevelrecordedin2008.Likewise,emissionsofcarbondioxide
frompowerplantsintheEmirateofAbuDhabihavebeencontinuouslyincreasingsince2004.In2009,these
emissionsincreasedbyabout11%comparedwith2008,reaching26.88milliontons.

3.9CarbonDioxideEmissionsGeneratedbytheOilSectorinEmirateofAbuDhabiby
Activity,2002–2009
  )Million Tons)

  Total    Production of 
Chemicals  

  Marketing and 
Refining    Gas Processing    Exploration and 

Production    Year  

24.231.524.1312.476.112002

22.71.554.4510.66.102003

23.291.874.5110.76.222004

23.031.354.2411.715.732005

23.791.504.8411.406.052006

23.431.685.0710.735.952007

22.391.594.4710.675.662008

40.012.3810.6615.7711.22009

Source:AbuDhabiNationalOilCompany-ADNOC

3.10CarbonDioxideEmissionsfromPowerPlantsbyCompany-EmirateofAbu
Dhabi,2004-2009
  )Million Tons)  

  Year  
 Arabian 

Power Com-
pany 

  Shuweihat 
CMS Interna-
tional Power 

Company  

 Emirates 
CMS Power 
Company  

 Gulf Total 
Tractebel 

Power 
Company  

 Taweelah 
Asia Power 
Company  

  Al Marfa 
Power and 
Desalina-
tion Plant  

  Zayed City 
Power 
Plant  

  Total  

2004 - - 2.46 2.81 3.76 6.25 0.20 15.48

2005 7.25 2.31 2.66 3.05 3.97 0.45 0.07 19.76

2006 8.15 4.36 2.75 2.86 3.55 0.53 0.07 22.27

2007 7.66 4.50 2.63 3.90 4.22 0.68 0.03 23.62

2008 6.49 4.58 2.57 3.87 5.65 0.98 0.01 24.15

2009 7.23 5.25 2.39 3.87 7.00 1.14 0.00 26.88

Source:AbuDhabiWaterandElectricityAuthority
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3.6OtherEmissionsfromElectricPowerPlants
There are other emissions from power plants in the Emirate of Abu Dhabi, including carbon monoxide, a
poisonousgasthatisharmfultohealth.Theyalsoincludemethane,whichisagreenhousegasthatcontributes
tothephenomenonofglobalwarming.Powerplantsalsoreleaseemissionsof lead,which isdangerousto
humanhealthifitsratesinhumanbodyexceededallowablelimits.Itaffectsnervous,circulatoryandblood
systems,inadditiontoothereffects.Increaseinleadratesincitiesairingeneralisbecauseofemissionsfrom
burningoffuelcontaininglead.

3.11EmissionsfromPowerPlants-EmirateofAbuDhabi,2004-2009
  )   Ton   )   

  Pollutants  2004 2005 2006 2007 2008 2009

CaronMonoxide 2,799.26 3,505.66 4,811.58 6,476.93 4,896.82 5,360.69
Lead 0.02 0.02 0.01 0.02 0.02 0.02
Methane 83.99 69.94 66.16 88.16 93.89 96.61
Source:AbuDhabiWaterandElectricityAuthority

Figure(3.4)CarbonDioxideEmissionsGeneratedbytheEnergySector
intheEmirateofAbuDhabibyTypeofActivity,2004-2009

Figure(3.5)AnnualPercapitaSharesofCarbondioxideEmissionsfrom
theEnergySector

WaterandElectricitySector TotalOilandGasSector

WaterandElectricitySector TotalOilandGasSector
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