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“Accelerated” climate change and air quality are 
important environmental issues

mostly originating from the same cause: 

the use of fossil fuels 

A common causeA common cause
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extracting Ozone, O3and burning natural gas

Carbon dioxide, CO2

From sources to pollutantsFrom sources to pollutants

Methane, CH4
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A look at anthropogenic emissionsA look at anthropogenic emissions
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Carbon dioxide

Climate change

Common effectsCommon effects
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What is their effect on the radiation balance?What is their effect on the radiation balance?

Earth: a system searching for the balance

Agents forcing the planet equilibrium (watt/m2)
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What if we reduce pollutants, no matter what?What if we reduce pollutants, no matter what?

What would the temperature difference be over Europe compared to now?

temperature difference (2030-2000) following Current Legislation 

temperature will rise! 
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Improving air quality but worsening climate change
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Do we achieve also important benefits for health and agriculture?
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A UNEP assessmentA UNEP assessment

Chair: Drew Shindell: NASA Goddard Institute for Space Studies, USA
Vice Chairs: Frank Raes: EC Joint Research Centre, Ispra, Italy 

V. Ramanathan: Scripps Institute, Univ. of California, USA
Kim Oanh: Asian Institute of Technology (AIT), Thailand
Luis Cifuentes: Pontificia Universidad Católica ,Chile

Sci. Secretariat: Johan Kuylenstierna, Kevin Hicks, SEI, York, UK
UNEP Coordinator: Volodymyr Demkine, UNEP DEWA, Nairobi, Kenya
Lead Authors:  Emissions: David Streets: Aragonne National Labs. USA

Atmospheric processes: David Fowler: CEH, UK 
Impacts: Lisa Emberson: SEI, UK 
Policy Measures: Martin Williams: Kings College.UK

Lead Modelers: Emissions: Markus Amann: IIASA  Greet Maenhout:JRC
Climate: Drew Shindell: GISS.  Elisabetta Vignati – JRC
Health: Susan Anenberg: US EPA
Crops: Rita van Dingenen: JRC
Economic Valuation: Nicholas Muller Middlebury College

http://www.unep.org/dewa/Portals/67/pdf/BlackCarbon_SDM.pdf
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How to choose the suitable reductions?How to choose the suitable reductions?

soot from fossil fuel burning contains a low
component of “negative” forcers

no further reduction of SO2

only limiting emissions of warming agents
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14 emission reduction measures in 3 groups14 emission reduction measures in 3 groups
CH4 measures
Extraction and trasport of fossil fuels
Waste management
Agriculture
BC technical measures
Transport (Diesel particle filters for road and off-road vehicles as part of a move 
to woldwide adoption of Euro 6/VI standards)
Residential
Industry

BC non-technical measures
Transport (Elimination of high-emitting vehicles in road and off-road transport)
Agriculture
Residential
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Positive effects on health and agriculturePositive effects on health and agriculture

a global picture

2030 implementing the specific measures 
compared to 2030 current legislation
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Substantial differences affecting climateSubstantial differences affecting climate

O3 (precursors) soot
Reducing emissions of

which have a mean lifetime in the atmosphere of

from hours to weeks

immediate on
concentrations and 
climate, especially
locally

CO2

of decades … in realty…

slow:
hundreds of years
are necessary
to affect climate

CH4

8-10 years

on ozone
concentrations
worldwide

has the effect



Workshop on Aerosol Impact in the Environment: from Air Pollution to Climate Change , Trieste 8 August 2011– Elisabetta Vignati 

-0.5

0

0.5

1

1.5

2

2.5

3

1900 1920 1940 1960 1980 2000 2020 2040 2060

temperature relative to period 1890-1910 (ºC)

measured

current
legislation

reducing emissions using
CH4 and BC measures

reducing also CO2

limit for a sustainable increase of temperature
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Although the projections say that…Although the projections say that…
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• Air quality degradation and accelerated climate change have 
the same sources

• Air pollutants: reduction of their emissions is relatively easy, 
the effect on climate and air quality are immediate, mostly 
close to sources but not only

• Carbon dioxide: emission reductions require structural 
changes and are less easy to implement, the effect on 
climate takes quite some time before taking place

Therefore we have to start NOW the reductions of both to avoid 
a future which might be not sustainable

ConclusionsConclusions



Workshop on Aerosol Impact in the Environment: from Air Pollution to Climate Change , Trieste 8 August 2011– Elisabetta Vignati 


