
Particulate Matter (PM)
Particulate Matter is the name given to microscopic 
particles in the air.  Although each is microscopic, clouds 
of billions of these particles are visible to the eye and 
often referred to as ‘dust’ or ‘smoke’ or ‘haze.’  They 
may be naturally occurring or from human activity.  

Microscopic images of different types of particulate matter.  
Salt (k) crystals are common in the atmosphere as a result of 

crashing waves and evaporation over the ocean.  Much of 
New Mexico’s “dust” in our atmosphere contains fragments 
of rock particles (a-d).  Fly ash (h) is common around coal-

fired power plants. 

North Africa is a large natural source of dust.  Click on 
this example to take you to a view of a huge cloud of 
PM leaving North Africa in June of 2020 (red colors 
indicate high levels of dust).  These dust particles will 
often cross the Atlantic Ocean and land in South 
America, fertilizing the Brazilian rain forest!

Fires are a large source of PM in our atmosphere.  Click 
on this example to see plumes of PM rising from 
wildfires along the western US during July of 2018.  In 
the equatorial zones, rain forest is often burned down 
to make grazing lands for cattle.  Click on this example
to see PM rising up from such fires in the Brazilian 
rainforest.  Notice that you can also see a similar 
pattern in Africa.  Some of these are caused by 
lightning; others are intentional.

Nitrogen Oxide
Oxides of nitrogen (sometimes called NOx) are 
produced by burning fuel at high temperatures.  This is 
common from engines in cars, planes, and ships.  Click 
here to see the current nitrogen oxide emissions 
around the planet.  You should notice higher levels of 
NOx in places with more population and more cars.  
Compare NOx in the US with that in China or India for 
example.

Do you see the straight lines of NOx crisscrossing 
the ocean?  These are “shipping lanes” – routes of 

large cargo ships traveling back and forth 
between continents.  There are about 90,000 

cargo ships in the ocean right now, which produce 
up to 30% of the world’s NOx.  If you bought 

anything made in another country, it most likely 
traveled here on a cargo ship.

Air Pollution – hands on
Air pollution can exist in several forms – visible gases, invisible gases, and particles.  
Air pollution may block the sun or cause hazardous health conditions.  There are 
both human-caused and natural sources of air pollution.

Image Credit: http://html.scirp.org/file/9-6703091x3.png

There are several satellites that continuously monitor several types of air pollution 
around the Earth.  In this activity you are going to explore patterns of air pollutants 
around the Earth.  In order to continue, you will need a computer browser with internet 
access.  This activity makes use of the 3D dataviewer earth.nullschool.net

https://earth.nullschool.net/#2020/06/16/1500Z/particulates/surface/level/overlay=pm2.5/orthographic=-15.51,17.60,658
https://earth.nullschool.net/#2018/07/30/1500Z/particulates/surface/level/overlay=pm1/orthographic=-119.42,41.13,997
https://earth.nullschool.net/#2019/08/22/2300Z/particulates/surface/level/overlay=pm1/orthographic=-43.12,-11.80,1316
https://earth.nullschool.net/#current/chem/surface/level/overlay=no2/orthographic=-85.43,35.65,868
https://earth.nullschool.net/


Carbon Monoxide (CO)
Carbon monoxide is an invisible, odorless, but poisonous gas 
that results from burning fuel.  Engines of almost all type (car, 
airplane, boat) produce CO.  It is produced in power plants 
that burn coal, natural gas, wood, or oil.  It is also produced 
from fire (wildfires or others).  In the US there are pollution 
control laws that limit the amount of CO that can be emitted 
into the atmosphere.  Other countries have less strict air 
pollution laws (or even no laws at all).  Click here to look at 
the CO in the atmosphere today.  First, look at the emissions 
around the US.  Then compare us to China and India.  What do 
you notice?

Sulfur Dioxide (SO2)
Sulfur Dioxide is the byproduct of burning fossil fuels such as gasoline, diesel, oil, and coal.  It is found in 
the exhaust of most engines (cars, planes, boats, etc) as well as coal-fired power plants.  Click here to look 
at SO2 in the atmosphere today.   You should notice dark red spots with “tails” across the US.  Many of 
these red spots are large coal-fired power plants, while others are cities.  The wind is blowing the SO2

away to form the tails.

• The eastern part of the US has more coal deposits and hence more coal-fired power plants than the 
western US.  Can you see evidence of this with the SO2?

• Like other pollutants, the US has stronger pollution-control laws than other countries such as China or 
India.  Can you see the difference in air quality between these places?

• Remember the shipping lanes we saw with NOx?  Can you find similar patterns with SO2?  Cargo ships 
typically burn petroleum products with high sulfur content; the sulfur in the fuel reacts with oxygen in 
the engines to produce SO2, which goes up the smokestack and into the atmosphere.

You might notice clouds of exhaust coming from 
cars on a cold morning.  The visible cloud is 

actually water – a cloud!  Other invisible (and 
more dangerous) gasses are also present, 

including CO.  You can’t actually see the pollutants 
that are in automobile exhaust with your eyes.

Above is a sunny clear day in Beijing, China!  The 
down-to-the-ground haze here is not fog or clouds, 

but high levels of particulate matter.

China wanted clean air for a parade, so they shut down 
factories and prevented cars driving for two weeks.  The result 

was clean air and blue skies (top).  After the parade, 
everything returned to normal the next day (bottom). 

https://earth.nullschool.net/#current/chem/surface/level/overlay=cosc/orthographic=-85.43,35.65,868
https://earth.nullschool.net/#current/chem/surface/level/overlay=so2smass/orthographic=-85.43,35.65,1316
https://www.cnn.com/2015/09/04/asia/china-beijing-blue-sky-disappears-after-military-parade/index.html

