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I.I.

OVERALL ISSUES ON THE AIR OVERALL ISSUES ON THE AIR 

POLLUTIONPOLLUTION
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COMPOSITION OF THE 
ATMOSPHERE (% in volume)

- Nitrogen : 78 %

- Oxygen : 21%

- Argon : 0.93 %

- Carbon dioxide : 0.035 %

- Neon, Helium, Krypton,  
Hydrogen

« Good ozone » at 25 km 
altitude

« Bad ozone » in the lower
troposphere

Increase of temperature in the
stratosphere due to 
absorption of some solar
radiations. 

 
According to Météo-France 

Vertical structure of the atmosphere
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ORIGIN OF THE POLLUTANTSORIGIN OF THE POLLUTANTS
•• EnergyEnergy activitiesactivities::

* fuel combustion* fuel combustion

* fugitive fuels* fugitive fuels

•• IndustrialIndustrial processesprocesses

•• SolventsSolvents

•• AgricultureAgriculture

•• OthersOthers
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SOURCES OF POLLUTANTSSOURCES OF POLLUTANTS
•• power plantspower plants
•• refineriesrefineries
•• incineratorsincinerators
•• factoriesfactories
•• domestic householdsdomestic households
•• cars and other vehiclescars and other vehicles
•• animals and humansanimals and humans
•• fossil fuel extraction fossil fuel extraction 

and production sitesand production sites

•• offices and public offices and public 
buildingsbuildings

•• trees and other trees and other 
vegetationvegetation

•• distribution pipelinesdistribution pipelines
•• fertilised landfertilised land
•• land with biological land with biological 

decay.decay.
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MAIN POLLUTANTSMAIN POLLUTANTS

•• CO2 : CO2 : carboncarbon dioxiddioxid

•• SOxSOx: : sulphursulphur oxidesoxides

•• NOxNOx : : nitrogenousnitrogenous oxidesoxides

•• VOC: volatile VOC: volatile organicorganic compoundscompounds

•• ParticulatesParticulates (PM)(PM)

•• CH4: CH4: methanemethane
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CHEMICAL PROCESS:CHEMICAL PROCESS:
exampleexample ofof combustioncombustion

FuelsFuels are made are made ofof C C →→ CO2CO2

ButBut alsoalso
S S →→ SOx (SO2 + SO3)SOx (SO2 + SO3)
N N →→ NOx (NO + NO2) et N20NOx (NO + NO2) et N20
H H →→ H2OH2O
ClCl →→ HClHCl
mineralsminerals →→ ashes (not transformed)ashes (not transformed)
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FUELSFUELS
Fuels

Type PCI (MJ / kg) Sulfur content (%) Carbon atomes  
Waste 5 à 9 ? ?
Wood 10 à 14 ? n X 6
Lignit 12 à 20 very fluctuant ?
Coal around 26 0,3 à 8 ?
Oil coke 32 2 à 6 1OO ?
Heavy fuel 40 4 / 2 / 1 / 0,5 25 à 100
Domestic fuel 42 < 0,2 10 à 20

Diesel 42 < 0,05 10 à 20
Jet fuel 42 < 0,05 12
(Naphta) 6 à 10
Gasoline 44 < 0,05 4 à 10

LPG (Propane, Butane) 46 0 3 à 4
(Ethane) 0 2

Natural gas (methane) 50 0 1
Hydrogen 120 0 0
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INDUSTRIAL PROCESSESINDUSTRIAL PROCESSES

ForFor more more informationinformation aboutabout industrial industrial processesprocesses,  ,  
havehave a a looklook onon thethe websitewebsite : : 

httphttp://://www.jrc.eswww.jrc.es//pubpub//english.cgienglish.cgi/0/733169/0/733169



02 March 2005 10

IMPACTSIMPACTS

•• SoilSoil acidificationacidification

•• Ozone layer destructionOzone layer destruction

•• GreenhouseGreenhouse effecteffect

•• HealthHealth effectseffects
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II.II.

REGIONAL INDICATORS REGIONAL INDICATORS 
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Regional Indicators IRegional Indicators I

•• Emission of CO2 due to energy useEmission of CO2 due to energy use
•• Emission of CO2 per capitaEmission of CO2 per capita
•• Emission of CO2 per GDPEmission of CO2 per GDP
•• Emission of greenhouse gases (CO2, CO, Emission of greenhouse gases (CO2, CO, 

NO2, CH4)NO2, CH4)
•• Level of vulnerabilityLevel of vulnerability
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Regional Indicators IIRegional Indicators II

•• Effective modeling of emission of greenhouse Effective modeling of emission of greenhouse 
gasesgases

•• Air pollutionAir pollution
•• Car ownershipCar ownership
•• Expenditure on air pollution control per GDPExpenditure on air pollution control per GDP
•• Trend in temperature / rainfallTrend in temperature / rainfall
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III.III.

MAIN INTERNATIONAL PROTOCOLS MAIN INTERNATIONAL PROTOCOLS 

AND CONVENTIONS AND CONVENTIONS 
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THREE CONVENTIONSTHREE CONVENTIONS  ::
THREE INVENTORIESTHREE INVENTORIES

VIENNA CONVENTION 1987VIENNA CONVENTION 1987 ON OZONE ON OZONE 
LAYER PROTECTIONLAYER PROTECTION

GENEVA CONVENTION 1991GENEVA CONVENTION 1991 ON ON LONGLONG
RANGE TRANSPORT AIR POLLUTION RANGE TRANSPORT AIR POLLUTION 
(CLRTAP)(CLRTAP)

RIO CONVENTION 1992RIO CONVENTION 1992 ON  CLIMATE ON  CLIMATE 
CHANGECHANGE
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VIENNA CONVENTIONVIENNA CONVENTION

DocumentationDocumentation::

HandbookHandbook onon data data reportingreporting underunder thethe Montreal Montreal 
protocolprotocol aavailablevailable onon thethe Web Web sitesite ::
httphttp://://www.unep.orgwww.unep.org/ozone//ozone/pdfspdfs//HandbookHandbook--onon--
DataData--ReportReport--fromfrom--UNEPUNEP--TIE.pdfTIE.pdf

ForFor worksheetsworksheets andand instructionsinstructions : : 
www.unep.orgwww.unep.org/ozone/data/ozone/data--reportingreporting--tools.shtmltools.shtml
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GENEVA CONVENTIONGENEVA CONVENTION

GeographicalGeographical coveragecoverage : : EuropeEurope up up toto OuralOural
IncludingIncluding USA USA andand CanadaCanada

WhereWhere toto findfind informationinformation ??
AtmosphericAtmospheric EmissionEmission InventoryInventory GuidebookGuidebook
3 3 rdrd editionedition OctoberOctober 2002 2002 updateupdate
httphttp://://reports.eea.eu.intreports.eea.eu.int/EMEPCORINAIR3/en//EMEPCORINAIR3/en/
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CLIMATE CHANGE CLIMATE CHANGE 
CONVENTION (UNFCCC)CONVENTION (UNFCCC)
Kyoto Kyoto ProtocolProtocol (1997) : (1997) : 

-- GHG GHG emissionemission limitationlimitation up up toto 2008 2008 –– 2012 with 2012 with 

regard to 1990 (developped countries annex I)regard to 1990 (developped countries annex I)

-- EmissionEmission inventoryinventory andand NationalNational CommunicationsCommunications

-- FlexibilityFlexibility mechanismsmechanisms ((emissionemission tradingtrading systemsystem, , 

MechanismMechanism forfor CleanClean developmentdevelopment, , JointJoint

implementationimplementation))
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CLIMATE CHANGE CLIMATE CHANGE 
CONVENTION (UNFCCC)CONVENTION (UNFCCC)
COP 4 : COP 4 : compliancecompliance systemsystem forfor allall countriescountries

((compliancecompliance toto commitmentscommitments, , goodgood operationoperation ofof

flexibilityflexibility mechanismsmechanisms, , sanctionssanctions andand technicaltechnical

assistanceassistance))

COP 6 COP 6 andand 7 : 7 : developingdeveloping countriescountries ((financialfinancial

ressourcesressources, , technologytechnology transferttransfert, , strengtheningstrengthening ofof

capacitiescapacities, , adaptationadaptation toto changeschanges))



02 March 2005 20

CLIMATE CHANGE CONVENTION CLIMATE CHANGE CONVENTION 
(UNFCCC)(UNFCCC)
DirectDirect GHGGHG
CO2          CO2          CarbonCarbon dioxidedioxide HFCHFC’’s Hydrofluorocarbons s Hydrofluorocarbons 
CH4          CH4          MethaneMethane PFCPFC’’s Perfluorocarbonss Perfluorocarbons
N2O          N2O          NitrousNitrous oxide      SF6    oxide      SF6    SulphurSulphur hexafluoridehexafluoride

IndirectIndirect GHGGHG
SO2          SO2          SulphurSulphur dioxidedioxide
NOxNOx NitrogenNitrogen oxide (NO) + oxide (NO) + NitrogenNitrogen dioxidedioxide (NO2)(NO2)
CO            Carbone CO            Carbone monoxidemonoxide

NMVOC    NonNMVOC    Non--MethaneMethane VolatileVolatile organicorganic CompoundsCompounds
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THREE CONVENTIONS: THREE CONVENTIONS: SummarySummary
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IV.IV.

INVENTORIES AND REPORTINGINVENTORIES AND REPORTING
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IPCC/OECD/IEA PROGRAMME ON IPCC/OECD/IEA PROGRAMME ON 
NATIONAL GREENHOUSE GAS NATIONAL GREENHOUSE GAS 
INVENTORIESINVENTORIES

•• In February 1991 the OECD held a workshop in Paris In February 1991 the OECD held a workshop in Paris 
on greenhouse gas emission inventory methodology to on greenhouse gas emission inventory methodology to 
consider the OECD report 'Estimation of Greenhouse consider the OECD report 'Estimation of Greenhouse 
Gas Emissions and Sinks' (Background Report). The Gas Emissions and Sinks' (Background Report). The 
workshop produced (OECD, 1991) consensus on:workshop produced (OECD, 1991) consensus on:

•• a basic methodology document as the best available a basic methodology document as the best available 
starting point for work on consistent national emission starting point for work on consistent national emission 
estimates andestimates and

•• a proposed plan for a twoa proposed plan for a two--year programme of work to year programme of work to 
improve and disseminate the inventory methodology.improve and disseminate the inventory methodology.
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IPCCIPCC
•• IPCC subsequently adopted the Work Programme with IPCC subsequently adopted the Work Programme with 

support from OECD and IEA and recognised that support from OECD and IEA and recognised that 
method development effort should (IPCC, 1992):method development effort should (IPCC, 1992):

•• build on available information both best available build on available information both best available 
scientific data from ongoing research and currently scientific data from ongoing research and currently 
available inventories and methodsavailable inventories and methods

•• provide a simple default method accessible to all provide a simple default method accessible to all 
participating countries while allowing more detailed participating countries while allowing more detailed 
methods to those countries which have more extensive methods to those countries which have more extensive 
capabilitiescapabilities

•• have careful documentation and review procedures to have careful documentation and review procedures to 
ensure consistency and transparency of results.ensure consistency and transparency of results.
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IPCC GUIDELINESIPCC GUIDELINES

•• Revised 1996 IPCC Guidelines for National Revised 1996 IPCC Guidelines for National 
Greenhouse Gas Inventories (“IPCC Guidelines”).Greenhouse Gas Inventories (“IPCC Guidelines”).

•• IPCC Good Practice Guidance and Uncertainty IPCC Good Practice Guidance and Uncertainty 
Management in National Greenhouse Gas InventoriesManagement in National Greenhouse Gas Inventories

•• Parties may use different methods (“tiers”), using Parties may use different methods (“tiers”), using 
more detailed approaches for “key sectors” more detailed approaches for “key sectors” 

•• Parties can also use national methodologies which they Parties can also use national methodologies which they 
consider better able to reflect their national situation consider better able to reflect their national situation 
provided that these methodologies are compatible with provided that these methodologies are compatible with 
the IPCC Guidelines and are well documentedthe IPCC Guidelines and are well documented
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IPCC MAIN SECTORS FOR IPCC MAIN SECTORS FOR 
REPORTING EMISSIONS AND REPORTING EMISSIONS AND 
REMOVALS :REMOVALS :

•• All Energy (Combustion + Fugitive)All Energy (Combustion + Fugitive)

•• Industrial ProcessesIndustrial Processes

•• Solvent and other Product UseSolvent and other Product Use

•• AgricultureAgriculture

•• Land Use Change and ForestryLand Use Change and Forestry

•• WasteWaste
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REPORTING REQUIREMENTSREPORTING REQUIREMENTS

CRF: Common Reporting Format CRF: Common Reporting Format 

•• A reporting Format A reporting Format –– tables supplied by UNFCCCtables supplied by UNFCCC

•• Compatible with Inventories compiled using SNAP Compatible with Inventories compiled using SNAP 

•• Compatible with NFRCompatible with NFR

•• Detailed and needs careful completion!Detailed and needs careful completion!
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INVENTORIES QUALITYINVENTORIES QUALITY

•• ComparabilityComparability

•• CompletenessCompleteness

•• ConsistencyConsistency

•• TransparencyTransparency

•• AccuracyAccuracy

•• TimelinessTimeliness
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INVENTORIES AND INVENTORIES AND 
REPORTING IREPORTING I

DocumentationDocumentation

RevisedRevised 1996 IPCC 1996 IPCC GuidelinesGuidelines forfor NationalNational GreenhouseGreenhouse Gas Gas 
InventoriesInventories (3 (3 volumesvolumes)  ()  (TheThe ReportingReporting InstructionsInstructions -- TheThe
WorkbookWorkbook -- TheThe ReferenceReference Manual) Manual) 

GoodGood PracticePractice GuidanceGuidance andand UncertaintyUncertainty ManagementManagement
CorrigendumCorrigendum (GPGAUM(GPGAUM--CorrCorr.2001.01, 15 .2001.01, 15 junejune 2001) 2001) 

AvailableAvailable onon thethe sitesite : : httphttp://://www.ipccwww.ipcc--nggip.iges.or.jpnggip.iges.or.jp//publicpublic
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DatabaseDatabase onon GreenhouseGreenhouse Gas Gas EmissionEmission FactorsFactors (IPCC (IPCC ––
EFDB)EFDB)

UserUser Manual Manual forfor Web Web applicationapplication VersionVersion 1.00 (19 1.00 (19 septembreseptembre
2003)2003)

AnnexAnnex toto thethe UserUser Manual Manual GuidanceGuidance onon thethe ““propertiesproperties”” field field 
Version AVersion A--1.00 (19 septembre 2003)1.00 (19 septembre 2003)

AvailableAvailable onon thethe sitesite : : 
httphttp://://www.ipccwww.ipcc--nggip.iges.or.jpnggip.iges.or.jp//efdbefdb//main.phpmain.php

INVENTORIES AND INVENTORIES AND 
REPORTING IIREPORTING II
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V.V.

CALCULATION METHODS CALCULATION METHODS 
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KNOWLEDGE OF EMISSIONSKNOWLEDGE OF EMISSIONS
1.1. DIRECT MEASUREMENTDIRECT MEASUREMENT

-- Extraction of pollutants outside of the gaseous flux Extraction of pollutants outside of the gaseous flux 
-- Transfer of pollutants from the flux to a measuring or Transfer of pollutants from the flux to a measuring or 

analysis deviceanalysis device
-- Measure or analysis (including calibration)Measure or analysis (including calibration)

2.2. BASIC MODEL FOR EMISSION ESTIMATESBASIC MODEL FOR EMISSION ESTIMATES
based on the product of (at least) two variables : based on the product of (at least) two variables : 
emission factors and another parameter (fuel burnt or emission factors and another parameter (fuel burnt or 
activity…)activity…)

3.3. INPUT / OUTPUT BALANCE OF A PROCESSINPUT / OUTPUT BALANCE OF A PROCESS
((Solvents, heavy metals, etc…)Solvents, heavy metals, etc…)
Method at first sight simple nevertheless misleading Method at first sight simple nevertheless misleading 
in some casesin some cases
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EMISSION INVENTORYEMISSION INVENTORY

The basic model for an emission estimate is the The basic model for an emission estimate is the 
product of (at least) two variables, for example:product of (at least) two variables, for example:
•• an an activity statistic and a typical average activity statistic and a typical average 

emission factor for the activity, emission factor for the activity, 
•• an annual fuel consumption and an emission an annual fuel consumption and an emission 

factor in grams of pollutants per ton of fuelfactor in grams of pollutants per ton of fuel
•• an emission measurement overan emission measurement over a period of a period of 

time and the number of such periods time and the number of such periods 
emissions occurred in the required emissions occurred in the required 
estimation periodestimation period..



02 March 2005 34

CalculationCalculation of of annualannual
emissionsemissions of all of all 
pollutantspollutants for all for all 

CORINAIR road CORINAIR road traffictraffic
source source categoriescategories

••Fuel Fuel consumptionconsumption : : 
••perper fuel type fuel type 
••perper vehiclevehicle categorycategory

••VehicleVehicle stock stock 
••NumberNumber of of vehiclesvehicles peper r vehiclevehicle categorycategory
••Age distribution of Age distribution of thethe vehiclevehicle stockstock

DrivingDriving conditions:conditions:
••AnnualAnnual mileagemileage perper vehiclevehicle class class 
••AnnualAnnual mileagemileage perper road class road class 
••AverageAverage speed of speed of vehiclesvehicles

Emission Emission factorsfactors
..PerPer vehiclevehicle class class 
..PerPer production production yearyear
..PerPer road class ( road class ( averageaverage speed) speed) 

OtherOther parametersparameters
.Fuel .Fuel propertiesproperties
..ClimaticClimatic conditions conditions 

Emissions from
road traffic : 

More Complex Method 
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SNAP: Selected Nomenclature for SNAP: Selected Nomenclature for 
sources of Air Pollutionsources of Air Pollution

•• developed as part of the CORINAIR project developed as part of the CORINAIR project 
for distinguishing emission source sectors, for distinguishing emission source sectors, 
subsub--sectors and activities.sectors and activities.

•• Take note of the difference between a Take note of the difference between a 
technical nomenclature (SNAP 97) and a technical nomenclature (SNAP 97) and a 
sociosocio--economical nomenclature (for economical nomenclature (for 
instance ISIC)instance ISIC)
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SNAPSNAP
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V.V.

UNSD QUESTIONNAIRE ON AIRUNSD QUESTIONNAIRE ON AIR


