
Air Quality Around the World



Improvement in US Air Quality
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How Ground-level Ozone is Formed
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London, UK
London smog is mainly NO2 and 
particulate matter (PM).
Ozone levels are relatively low.

Oxford Street, right, the heart of 
London’s shopping district, is one of 
the world’s most polluted streets, 
mainly by nitrogen dioxide (NO2 ) 
from diesel exhausts.
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Sources of UK NO2 and PM

NASA image shows PM transport.

At times, Saharan dust is transported to 
Britain, greatly increasing London’s 
pollution. Above: an episode in Spring, 
2011. Automotive diesel scandal shares 
blame for London’s very high NO2 levels.



Not the first time – London, 1952
The 4-day December 
1952 smog event is 
believed to have 
caused 12,000 
premature deaths. It 
was a lethal mix of 

Photos, clockwise from top left: BBC, The 
Guardian, The Daily Mail

These photos were 
taken during the 
daytime!

was a lethal mix of 
diesel exhaust, coal 
smoke, and fog from 
the Thames River.

Buses got lost, trains 
could not run, flights 
were canceled.

This disaster gave the impetus for Britain’s Clean Air Act of 1956.



London’s new AQ crisis
It is estimated that NO2 pollution 
alone causes up to 5600 deaths 
annually in London, with an 
additional 3800 deaths from PM.

Mayor Sadiq Khan announced that 
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Above: Putney High Street exceeded 
the NO2 limit over 1200 times in 2016.

Mayor Sadiq Khan announced that 
₤875 million will be spent in the 
next five years to improve air 
quality (AQ) in London. (Dec. 2016)

220 doctors signed a petition to 
ban diesel vehicles from Britain, 
warning that “time is running out” 
to prevent permanent damage to 
a generation of children. (Feb. 
2017)



Innovative Experiment in AQ 
Monitoring

Some London pigeons are 
getting  “backpacks” containing getting  “backpacks” containing 
a GPS, radio, and NO2 monitor.  
Data will help chart pollution 
dispersion patterns over the 
city.
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Paris also has severe AQ problems
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Move to diesel prompted by 
lower CO2 emissions, but 
resulted in increased NO2. 
Public transit is free on high 
smog days.
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Paris adopts car sticker 
system and enforces it

Above photo: Bonaventure, AFP/Getty Images, 
right photo: Demarthon, AFP/Getty Images

Number and color of sticker indicates age and pollution potential of 
vehicle.  When smog worsens, more classes of vehicles are banned from 
Paris highways and streets.



Air Pollution in China

Beijing Forbidden City, left, and Shanghai, below

China has many private 
automobiles and coal-fired 
power plants and industrial 
boilers. PM from Mongolian 
desert areas can affect North 
China.
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Air Pollution in India can be severe

Indian air pollution (AP) 
has the same causes as 
Chinese AP. Several large 
Indian cities, including 
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Indian cities, including 
Delhi, pictured, are 
among the world’s most 
polluted cities. The 
Government is finally 
taking note and 
promulgating new 
regulations.



Indonesian fires make Singapore 
pollution worse

On some Indonesian islands, such as Sumatra, slash-and-burn clearing is still 
used every fall. The resulting smoke pollution caused Singapore to declare an air 
pollution emergency and close schools for several weeks.
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Teheran, Iran
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Teheran backs up to mountains 
(visible in photo on right) that tend to 
trap pollutants in the valley much like 
the effect of the San Gabriel Mtns
near Los Angeles.



Air pollution in the Persian Gulf

Dubai, UAE during air pollution episode. Highly 
compact cities with much vehicular traffic 
generate NO2. Photochemical reactions make 
ozone. PM can be blown in from the Arabian 
Desert (left) for long periods.Photo: NASA
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Africa has localized AP
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Like Teheran and L.A., the combination 
of urbanization and geography in Cape 
Town makes air pollution worse.

In Africa, air pollution may occur 
in rural areas, too. Here is an 
illegal small oil refinery in Nigeria.



Santiago, Chile
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Santiago is a city of 6.7 million people. There are 1.7 million cars in the city, 
which is in a narrow valley. Typically, AP episodes occur during the winter 
months when homes require heating. Wood is a common fuel there.



Even small South American cities may 
have significant air pollution

Photo taken along the 
Parana River, which 
forms the border 
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forms the border 
between Paraguay and 
Brazil. Smog appears to 
be the result of local 
industrial emissions and 
household wood 
combustion.



Conclusion

• Air quality has generally improved in the US since passage of 
the Clean Air Act in 1970.the Clean Air Act in 1970.

• Many cities and areas around the world are struggling with AQ 
problems.

• In many cases the problems occur as a result of rapid 
development and reliance on polluting fuels.

• In Western Europe, a well-intentioned effort to reduce 
greenhouse gases by switching autos to diesel engines actually 
increased smog. Some auto manufacturers made the problem 
worse by cheating on emission standards.




