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The Air Pollution Challenge 
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Urbanization 

Direct GHG emissions from the 
transport sector rose 250% in the 
period 1970-2010 

Industrialization 

CO2 emissions from fossil fuel combustion 
and industrial processes was responsible for 
78% of GHG emissions in the period 1970-
2010. 

Motorization 

2015 | 29 mega cities, 16 in Asia 
2030 | 41 mega cities, 23 in Asia 

“Mega” cities -  urban 

agglomerations of more than  

10 million people  







Major Ambient Air Pollutants 

• Particulate Matter (PM) 

   - Inhalable particles (PM
10

) 

   - Fine particles (PM
2.5

) 

- ultrafine particles (PM
0.1

)  

   - Coarse particles (PM
2.5-10

) 

 

The majority of PM
2.5

 air pollution 

is made up of black carbon and co-

pollutants such as organic carbon 

and sulphates 

• Gases 

o Oxides of nitrogen (NO
X
) 

o Ozone (O
3
) 

o Sulphur dioxide (SO
2
) 

o Carbon monoxide (CO) 

o Carbon dioxide (CO
2
) 



Particulate Matter 

 







  Anthropogenic GHG emissions have increased since the industrial 

era, driven largely by economic and population growth 

 

 

The atmospheric concentrations of carbon dioxide, methane and nitrous oxide 
are unprecedented in at least the last 800,000 years.  

Source: AR5 (2014) 



Source: World Bank/WHO 2016 

 
• 92% of the world’s population lives in places where air quality levels exceed WHO’s 

Ambient Air quality guidelines for annual mean of PM2.5 (10 μg/m3 ) 
 

• Nearly 90% of air-pollution-related deaths occur in low- and middle-income 
countries, with nearly 2 out of 3 occurring in WHO’s South-East Asia and Western 
Pacific regions. 

Annual Mean Ambient PM
2.5 



  Future Emissions of Outdoor  

Air Pollutants 

 

Most air pollutants emissions are projected to increase over the coming decades. 
Especially, nitrogen oxides (NOx) and ammonia (NH3) due to increases in agricultural 

products and energy (incl. transport and power generation) 
 

Source: OECD, 2016 





   

Globally 3.7 million premature deaths  

are due to ambient air pollution (2012)  
 

The Western Pacific and South East Asian Regions bear the 
most of the burden with 1.67 million and 936,000 deaths. 

Eastern Mediterranean region 236,000 deaths (2012) 
 
 
Source: World Health Organization, 2014 





   

Welfare Losses due to Air Pollution (2013) 

 

Source: World Bank  (2016) 

• Exposure to air pollution (outdoor & indoor) costs the world’s economy USD 
5.11 trillion in welfare losses.  
 

• Biggest loss in East Asia/South Asia/Pacific  = 7.4-7.5% of GDP 

Source: World Bank, 2016 



Some Extreme Weather and Climate Events 

Observed Since ~1950 are Linked to Human 

Activity 

 
 

A number of regions are 

experiencing impacts: 

 

• Decrease in cold temperature 

extremes 

• Increase in warm temperature 

extremes 

• Increase in extreme high sea 

levels 

• Increase in the number of 

heavy precipitation events  

• Continued emissions of 

greenhouse gases will cause 

further warming and change in 

the climate system 

Source: AR5, 2014 





Air Pollution, Climate Change & Cities 

• Promote measures that 
support cleaner cities 

• Take action to address climate 
change by reducing their 
greenhouse gas emissions 

• Strengthen resilience in cities 
to reduce the risk and the 
impact of disasters 

Paris Agreement 
Cities 



Air Quality Management System 

A collection of air pollution 

strategies designed to: 

 

• Eliminate or reduce ambient 

air pollutant concentrations to 

acceptable levels of  

 

• Avoid adverse effects to 

human health and the 

environment 

 

• Prevent material damage and 

economic loss 

 
 
 Emission 

Inventory 
Air Pollution 

Modelling 
Air Quality 
Monitoring 

Control 
Measures 



City Actions on Air Pollution  

 

Source: CAA (2015) 



Fast action to reduce short-lived climate pollutants, especially methane 
and black carbon, has the potential to slow down the warming expected 

by 2050 by as much as 0.6 Celsius degrees 



• The Paris Agreement, the New Urban 

Agenda and the SDGs provide the 

international framework for air and 

climate action in cities. 

 

• There is a need to improve urban air 

quality and reduce climate change in 

near-term as well as long-term 

 

• Emissions of short-lived climate 

pollutants affect health and environment 

 

• Taking local actions to address short-

lived pollutants can have global cliamte 

benefits 

Conclusions  



Thank you! 

ccac_secretariat@unep.org 

@CCACoalition | facebook.com/ccacoalition 

www.ccacoalition.org 
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