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ABSTRACT
The aggregated ground level mission of ozone precursor compounds(1) like NOx, CH4, nmvOC’s , CO and Ozone have
decreased by 39% across the EEA region between 1990-2007.

The  catalytic converters for vehicles, use of diesel cars etc. together have decreased the emission of these compounds.
The EV-27 is still some way from meeting its  target to reduce emissions of  two ozone precursors NOx and nmVOC for
which emission limits exists under the directives.

Keywords – Nitrogen Oxides NOx, Non methane volatile organic compounds nmVOC’s,  Methane CH4 Carbon
monoxide CO, EEA European Environment Agency.

INTRODUCTION
Clean  air is a basic requirement for human health and  well being troposphere ozone (O3) is a global air
pollution problem and an important green house gas. It is a powerful oxidant major  constituent of
photochemical smog which damages human health and natural ecosystem.

Emission of O3 precursor particularly NOx, CH4 are probably the primary determinants of future O3

concentrations Biogenic emissions of nmVOC and isoprene in particulars may  increase in the future as a
result of changes in climate although interactions with atmospheric CO2 may substantially reduce the
magnitude of the change.

SOURCES OF OZONE PRECURSORS
The O3 precursor gases NOx, CO, CH4 and nmVOC are emitted from a wide variety of anthropogenic ( eg.
Transport, solvents,  fossil fuels) and natural eg. (Forests, wetlands, soils, lightening) sources Globally
anthropogenic sources of NOx are estimated to produce 33  Tgy-17 (as N) emission (2) (1 Tg = 1012g)

Primary sources   include fossil fuels  combustion form stationary sources such as power generator
and mobile source such as road  transport. In 2000 road transport accounted for 33% of anthropogenic NOx
emission,  international marine  shipping 19% and energy combustion in power plants 17%. The burning of
agricultural waste accounts from  CO. The majority of CH4 emission are anthropogenic including coal mining,
the  coal and gas industry, landfill ruminant animals, rice agriculture and bio mass burning. Each of these
activities contribute between 30 Tgy-1 and 90 Tgy-1. Due to differences in the levels of economic,
development across the countries, the emission  sources daffier  for NOx, road transport constitute the major
source in U.K.  In Europe VOC emissions from solvents are an important source for CO the largest global
contributions are  from biomass burning in the domestic sector  while road transport is the largest contributor
in U.K. Bacterial and volcanic actively and lightning produces NOx emission ranging from 10 to 60 Tg Ny
globally soil NOx emission estimates range from(3,4) 7 to 20 Tg NO-N y-1 and are highly uncertain the single
most important nmVOC for O3 production is thought to be isoprene (2 methyl-1,3 butadiene)  due to its very
large global emission  rate (between 500 and  750 Tgy-1) and its reactivity with –OH.
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CONTEXT DESCRIPTION
ANTHROPOGENIC EMISSIONS IN  FUTURE

The analysis as indicated by (5) shows that how different drivers may effect emission rates and to
assess the associated uncertainties. The  emissions  are expected to change significantly as a result of
population growth, economic development, technological progress and  uptake control measures land use
change, climate and other environmental changes.

TABLE – I ESTIMATES OF GLOBAL NATURAL ANTROPOGENIC

O3 PRECURSOR EMISSIONS.

Natural Emission Anthropogenic Emission

CH4 100 – 250 Tgy-1 wetland 6 Tgy-1

CH4

5 Tgy-1 Fresh water

300 Tgy-1

NOx soil 8-22 Tg NO-Ny-1 soil 30 Tg.

NOx   lightning 2 – 20 Tg Ny-1

CO Negligible 550 Tgy-1

The three emissions in terms of the contribution of CO, NOx and CH4 to  future O3 at 2100 can be
listed as  projected by ‘science policy’ reports.
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Figures shows the scenarios of global emissions of  NOx, CO, CH4 from  anthropogenic sources. It also shows
the envelope of possible emissions of precursors. It indicates that all important emission sources of NOx will
increase in the future and its extent will depend upon the control legislation.

CARBON MONOXIDE CO –
The continued and for reaching replacement of coal and fuel wood in the domestic sector by other  forms of
energy production that emits less CO particularly in developing countries.

MATHANE  CH4 –
Due to gradual technological improvement for energy related sources such as reduced  pipeline leakage as
well as productivity improvements in live stock management and agricultural production. For solid waste the
scenarios extrapolate long term trends in waste generation rates, Recycling and gas recovery. Non energy
related CH4 emissions especially from the agricultural sector in the developing countries is estimated to
increase. This increase is driven by the higher  demand for fossil fuel use.

NATURAL EMISSIONS –
Natural emissions from vegetation, soil and lightening are strongly influenced by a range of environmental
factors including temperature, light, humidity, meteorology vegetation cover. With every 100C rise in soil
temperature has shown to produce a 2-5 fold increase in NOx emission rates CO emission from  biomass
burning are expected to change in the future as they are closely associated with land use change and human
activities. Natural emission of CH4 from (6) wetlands are sensitive to temperatures indicated that with every
40C increase in temperature CH4 emission increases by a factor of 2.

FUTURE ISOPRENE EMISSIONS –
Isoprene is probably the single most  important natural nmVOC with respect to the formation of O3 due to its
large global emission rates. Isoprene emission rates very from leaf  age (7) shows that emission from some
plants are very strong (8) Environmental changes mover the 21st century with increase in  temperature may
increase the isoprene emission drastically.

TABLE -2
PARAMETERS WICH CAN INFLUENCE BIOGENIC VOC EMISSIONS
(1) Light Yes

(2) Temperature current Yes

(3) Ambient CO2 concentration Yes

(4) Leaf age Yes

(5) Biomass Yes

(6) drought Yes

(7) O3 No

(8) Fire No

(9) Wind  damage No

(10) Circadian control No
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CONCLUSION
Emission of O3 precursor, particularly NOx are probably the primary determinants of future O3

concentrations. The main  drivers of changes in anthropogenic O3 precursor emission in the future will be
population growth, economic  growth,  land use change, new technological development. The  degree to
which emission controls are implemented particularly for  road transport, biomass burning including
deforestation, power generation and inter national aviation will largely determine the future anthropogenic O3

precursor emission trends.
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