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What are aerosols?

DUST ORGANIC & BLACK CARBON SULFATES SEA SALT





90% of the world’s population lives in areas exceeding 
the World Health Organization’s air quality guidelines



For 2016, from Global Burden of Disease, Institute for Health Metrics and Evaluation, Global Terrorism Database, and Amnesty International

Deaths by various causes

1. All heart disease deaths (17.7 million)
2. All cancer deaths (8.93 million)
3. Air pollution (4.06 million)
4. Violent deaths (1.36 million)
5. Road accidents (1.34 million)
6. HIV/AIDS (1.03 million)
7. Drowning (303,000)
8. Fires (132,000)
9. All natural disasters (7,060)
10. Shark attacks (~10)

The Global Health 
Index estimates 
$4.9 billion was 
spent on HIV/AIDS 
response in 2015 
alone 
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2019 State of the Air (American Lung Association)
1. Fresno-Madera-Hanford
2. Bakersfield
3. Fairbanks (AK)
4. Visalia
5. Los Angeles-Long Beach
6. San Jose-San Francisco-

Oakland
7. Pittsburgh (PA)
8. El Centro
9. Cleveland (OH)
10. Medford (OR)Radcliffe Dacanay, LA smog, CC BY 2.0



How do we improve?

2019 Air Quality National Summary, EPA



What sources of air pollution are most dangerous?



L. Tsutsui
KVPR

Regulatory monitors

-Expensive
-Too scarce to 
capture all spatial 
changes

+Reliable
+Well-regulated; 
data is curated

Low-cost sensors

-Not reliable
-Data is low 
quality
-Can’t tell us 
about different 
types

+Affordable
+Can deploy 
many to capture 
spatial changes



Chemical transport models
+Cover entire 
area
+Relatively 
affordable
+Tells us about 
aerosol types

-Very sensitive to 
errors in 
emissions 
database
-Not based on 
observations



Satellites +Better 
coverage
+Relatively 
affordable
+Can tell us 
about aerosol 
types

-Can’t be used 
when cloudy
-Must remove 
effects due to 
Earth’s surface 
and upper 
atmosphere
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van Donkelaar et al. (2010, 2015)

Satellite AOD + surface monitors + chemical transport model:



Meng et al. (2018), DOI: 
10.1016/j.atmosenv.2018.03.019 

Organic Carbon

Elemental Carbon

Sulfates

Nitrates

MISR fractional AOD + surface monitors + chemical transport model:



Multi-Angle Imager for Aerosols (MAIA)

Multispectral

Multiangular

Polarimetric







Local Collaborators
• SCAQMD
• CARB
• UCLA
• UC Davis

Southern California

Planned health studies
• Short-term mortality
• Birth outcomes



MAIA website
https://maia.jpl.nasa.gov

What can you do?

Want to tell me a new FAQ?
abigail.m.nastan@jpl.nasa.gov



Earth Observatory for Kids
https://earthobservatory.nasa.gov/blogs/eokids/

What can you do?



Sign up for air alerts from SCAQMD
http://www.aqmd.gov/home/air-quality/air-alerts

What can you do?

SCAQMD complaint line:
1-800-CUT-SMOG
• Unusual odors
• Smoke and dust



Host a low-cost sensor
http://www.aqmd.gov/aq-spec

What can you do?

Also consider:
• Power/internet/shelter needs
• Ease of data access
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