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What are aerosols?
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What is air pollution made of?

Gases vs particles
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Gases vs. particles: Air pollution is
anything in the atmosphere that is
dangerous to people, animals, plants, or
the environment as a whole. There are
two major things that can pollute the air.
The first is gases like ozone or sulfur
dioxide. The second type of pollution is
particulates - microscopic bits of solid or
liquid particles that are light enough to
become suspended in the atmosphere.
The MAIA investigation focuses on
particulate air pollution.

Size of particulates

Average human hair
70 micrometers diameter

Is equal to
100 micrometers

Size of particulates: Particulate matter or
PM is often grouped by the size of the
individual particles. This is important
because size determines how easily the
particles interact with our bodies when
they enter our lungs. PM is so small that
it is usually measured in micrometers -
one millionth of a meter. The two major
size classes of PM are PM, , particles
under 10 micrometers in diameter, and
PM, ., particles smaller than 2.5
micrometers in diameter.

Types of PM
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Black Mineral Organic carbon,
Carbon Dust sulfates, and

nitrates

Types of PM: PM types include black
carbon, mineral dust, and tiny liquid
droplets containing sulfates, nitrates,
and organic carbon. Black carbon, which
makes up soot, is left over after some-
thing burns. Dust is made of tiny bits of
soil. Most sulfate and nitrate aerosols
come from chemical reactions between
gas molecules. Organic carbon aerosols
can also form this way, or they can be
directly emitted into the air.




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

Top 10 risk factors for premature death, 2016

Deaths in millions, per year

High systolic blood pressure 10.46
Smoking 6.32

High fasting plasma glucose  5.61
High body mass index  4.53

High cholesterol 4.39

Low kidney function 4.39

Ambient particulate air
pollution is the only
environmental risk factor

Ambient air pollution E X among the top ten

Alcohol use 2.81
Low-graindiet 2.50
Low-fruit diet 2.36

Source: 2016 Global Burden of Disease



Deaths by various causes

1. All heart disease deaths (17.7 million)
2. All cancer deaths (8.93 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)

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





















2019 State of the Air (American Lung Association)

Radcliffe Dacanay, LA smog, CC BY 2.0
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Comparison of Growth Areas and Emissions, 1980-2017
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What sources of air pollution are most dangerous?




+Reliable
+Well-regulated;
data is curated

-Expensive

-Too scarce to
capture all spatial
changes

+Affordable
+Can deploy
many to capture
spatial changes
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about different
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Chemical transport models

+Cover entire
area
+Relatively
affordable
+Tells us about
aerosol types
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-Very sensitive to
errors in
emissions
database

-Not based on
observations
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Aerosol
Optical Depth

+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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Satellite AOD + surface monitors + chemical transport model:

Satellite-Derived PM [ug/m?]

van Donkelaar et al. (2010, 2015)



MISR fractional AOD + surface monitors + chemical transport model:

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



Multi-Angle Imager for Aerosols (MAIA)

Multispectral

Multiangular

Polarimetric
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Primary Target Areas

® USA_LosAngeles
© usa_Atlanta

© usA _Boston

(- CHL_Santiago
© EsP_Barcelona
© 1TA_Rome

0 ZAF_Johannesburg

© ISR_TelAviv

© ETH_AddisAbaba
© IND_Delhi

© cHN_Beijing

® TWN_Taipei

Secondary Target Areas

PAC_OceanStCu
USA_SanFrancisco
USA_Phoenix
USA_Denver
MEX_MexicoCity
CAN_Toronto
CHL_Temuco
BRA_SaoPaulo
ATL_OceanStCu

Calibration/Validation Target Areas

ZAF_CapeTown USA_RailroadValley
SRB_Belgrade LBY_Libya4
KWT_KuwaitCity NAM_Gobabeb
BGD_Dhaka

VNM_Hanoi

MNG_Ulaanbaatar

KOR_Seoul

AUS_Sydney




MAIA surface monitors_V. 05222019
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Local Collaborators

« SCAQMD
« CARB
- UCLA
« UC Davis

Planned health studies
e  Short-term mortality
 Birth outcomes

Esri, HERE, Garmin, FAO, USGS, EPA, NPS



Frequently Asked Questions

MAIA We bs ite When will MAIA launch?

. H H MAIA is scheduled to launch in 2022 (to be confirmed). The mission is planned to last for at least three years.
https://maia.jpl.nasa.gov

What is an aerosol? | th ht that meant hairspray.

In everyday terms, an aerosol is a substance — like hairspray or spray paint — under pressure in some kind of
container, which is released as a fine spray. In atmospheric science, though, the term aerosol refers to tiny particles,
such as dust or smoke, floating in the air.

If I live in an area MAIA will study, will my health data be used? How do | know my privacy will be protected?

NQQF Jet Propulsion Laboratory ‘ MAIA Health providers and epidemiologists take the privacy of health records very seriously. Before epidemiologists receive
California Institute of Technology Home  Science Objectives  MAIAand Your Health) fundi : B ;

unding to conduct a study, they must prove that they will protect the privacy of the health records they will use. NASA
will not store health data used in the investigation; all health records will be protected by the epidemiologist co
the study. When epidemiologists conduct a cohort health study, all the patients agree to participate beforehand. When
general health data are collected for use in a study, personal information like names and addresses are kept
confidential. Therefore, if your health data are used in the MAIA investigation, your name and other identifying
information would never appear in the data sets that are being analyzed or in the published results.

Will wearing a mask protect me from air pollution?

According to the EPA, most masks will not protect you from particulate matter air pollution. Surgical masks or ordinary
dust masks do not protect you against tiny PM particles. You must purchase a mask rated by NIOSH as N95 or P100
(this is printed on the mask) in order to screen out PM, and even then it is difficult to fit these masks correctly. Those
with beards and children cannot be protected by these masks due to fit problems. Therefore, the EPA indicates that
moving indoors during high pollution events is a much more effective strategy than wearing a mask.

What can | do to protect myself from air pollution?

Want to tell me a new FAQ?

abigail.m.nastan@)jpl.nasa.gov

New NASA Instrument
to Study Air Pollution.



Earth Observatory for Kids

https://earthobservatory.nasa.gov/blogs/eokids/ t can be pretty hard o tellwhat i floating around

in the air because most airborne particles are too
small for the naked eye to see. Here is an easy way
to collect and observe some of the larger particles in
your air. How clean is your air?

4 white paper plates
petroleum jelly

duct tape

4 wooden blocks/bricks
camera

. Find four locations you would like to test including an indoor and an outdoor location.
List the locations in the table below.

. Create four sensors. Use the duct tape to securely attach a paper plate to a block/
brick. Then coat the top of the paper plate with petroleum jelly.
NASA’s Terra satellite

has multiple sensors that . Place a sensor in each of the four locations.
measure air quality. . Take photos of the plates and their locations.
. Let these particle sensors sit for at least 24 hours. Make sure you test a time period
during which there is no rain or snow.
m = = " . After 24 hours, take photos of the plates and compare with the pictures from step 4.

aﬁcstndmhwemﬁ?ﬁis(ﬁm e g ; - / > Rank the locations from cleanest (1) to dirtiest (4) in the table.
pollution can lead to heart attacks, strokes, lung : .
cancer, and many other diseases, and can increase
the chance of having an asthma attack.

Location Inside / Outside Rank
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ent/ Historical AQI Data

Sign up for air alerts from SCAQMD

http://www.agmd.gov/home/air-quality/air-alerts ‘

imdale

ictorville

Informacion en espaniol

AirA|ert5_org South Coast AQMD is helping Southern California residents learn to make clean air choices that will entura
help reduce air pollution, including knowing when it's important to curtail use of wood-burning

fireplaces.
Bad air quality can contribute to harmful diseases like asthma, lung disease and cancer in some cases. Smoke from residential wood

burning can aggravate health conditions. Check below for more information on how seasons affect air quality and steps you can take
to help reduce air pollution, and to sign up to start receiving your air quality forecast and notifications today.

Summertime - Smog Season

en colder weather arrives, \ High pollution levels can

Long f

using your fireplace seems cozy affect your health and the
Hunting
e ach

But, did you know that wood 3 health of your loved ones and

it happens more often than
known as PM 2.5 that you might think. In fact,
lodge deep in your lungs and g : during the 2017 smog season,
contribute to a variety of o o | B Southern California had more
respiratory health proble | than 140 days of unhealthful
such as asthma or lung disease? Young children and the elderly are air quality!
especially vulnerable
The more you know, the better you can protect yourself and your
From November 1 through the end of February, protect your family ~ family. Learn how to participate in helping to clean the air, and
and community by to pledging to participate in South sign up for Air Alerts to stay informed of the air quality in your

Coast AQMD's "Check Before You Burn" program by not burning  area. Daily e-mail alerts are color-coded for easy reading, and are

wood in fireplaces when unhealthful air quality is forecast, and by customizable for the city and pollution level you want to keep an
signing up to receive daily Ar Alert and No-Burn day notification ey on

SCAQMD complaint line:
@ e et 1-800-CUT-SMOG

* Unusual odors

» Smoke and dust




Host a low-cost sensor
http://www.agmd.gov/ag-spec
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