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Potential Monitoring Site
Purposes

1. To Determine Compliance with National
Ambient Air Quality Standards (NAAQS)

2. To Develop Regional Pollution Trends in
Urban and Rural Areas

3. To Evaluate the Effects of Population, Land
Use and Transportation on Air Quality

4. To Evaluate Air Dispersion Models

5. To Provide Air Quality Information to the
Public

Text from a slide of Bart Sponseller, WI DNR; Graphic shows 2012-2014 O3 design values



Monitor data is only available in
monitor locations (mostly urban

Problems with the ;cas)
status quo

Lack of information about air
quality away from monitors

Lack of information about
emission sources away from
monitors

Lack of information about model
performance away from
monitors

" 1 [Puerto Rico

Monitors are SS to install and
maintain

015-10-25 14

« Action Day

airnow.gov . .
5 Monitors cannot be moved easily
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HELLO? CAN ANYBODY HEAR ME?



Satellite Data — the Upsides

* Continuous global coverage:
NO,, SO,, AOD ~ PM, CO, HCHO ~ VOCs, etc.
e “See” pollutants where no monitors exist
* Inform day-to-day and multi-year trends
* Products on wildfires, climate, land cover, etc.
e 2016 TROPOMI; 2016 GOES-R; 2018-19 TEMPO




Satellite Data — the Downsides

No legal/policy framework
Column vs. ground-level

Limited suite of products
comparable to criteria .
pollutants (NO, and AOD ~ *
PM most equivalent)
Satellite data are available <
1 x per day (e.g. ~1:00 local
time for Aura, not on cloudy
days)

8

0-30% Cloud) [10*15 molec/cm*2]

OMNQ2G.003 NO2 Tropospheric Caljt.;n‘;lnu%nagunl §?5°?£b05}
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Potential Monitoring Site
Purposes

A Role for Remote
Sensing?

1. To Determine Compliance with National

N

Ambient Air Quality Standards (NAAQS) ©
2. To Develop Regional Pollution Trends in

Urban and Rural Areas Yes
3. To Evaluate the Effects of Population, Land Yes

Use and Transportation on Air Quality
4. To Evaluate Air Dispersion Models Yes
5. To Provide Air Quality Information to the Yes

Public

Adapted from a slide of Bart Sponseller, WI DNR (remote sensing added)
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m U.S. » NASA data shows nationwide air improvement -- but still more needed

NASA data shows nationwide air
I ¥ iImprovement -- but still more needed

N By Dugald McConnell, CNN
0 Updated 9:39 PM ET, Fri June 27, 201 0
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[ airquality.gsfc.nasa.gov

fra...FINAL low.pdf Technical R...is Workgroup AirData | US ...cticn Agency Pivot Silverlight Overview  http://www....July2010.pdf Fortran 77 Tutorial Import to Me
Air Quality for the Top 20 US Cities | Air Quality

EOS Project OZONE HOLE WATCH

nasa  Air Quality
\ _}
e Observations from Space

Data ~ News Publications Resources

Air Quality for the Top 20 US Cities

Zoom in and click on a city below to find analyses and information. There are a number of ready-made plots of OMI NO, data for each
city.

Map  Satellite




i OMI tropospheric NO, VCD 2005-2013 reduction

fra...FINAL _low.pdf
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. PRESIDENT BARACK OBAMA

@POTUS
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. http://tinyurl.com/obamaNO2



Potential Monitoring Site

Purposes
A Role for Remote
Sensing?
1. To Determine Compliance with National No
Ambient Air Quality Standards (NAAQS)
2. To Develop Regional Pollution Trends in
Urban and Rural Areas Yes

3. To Evaluate the Effects of Population, Land

Use and Transportation on Air Quality

4. To Evaluate Air Dispersion Models Yes

5. To Provide Air Quality Information to the

: Yes
Public

Adapted from a slide of Bart Sponseller, WI DNR (remote sensing added)



em - NASA AQAST Research

Integrating Satellite Data into Air Quality Management

, Experience from
Satellite NO, & HCHO olorado

[ [ (]
O z O I l ‘ S ‘ l l S I l I V I ty ctive on the potential gains of applying satellite data to forecast air quality

recast meteorologist at Colorado’s Department of Public Health

< availability, many air quality managers have

Story on Patrick Reddy ¥ 4 | .

~f Public Health and
active in using

from Colorado, and his IS SIS =

use of satellite indicator — JESECRTINC oW i
ratios

Aperson perspective in the

total volasle organic compounds (VOCs), but the

OMI Instrument does detect formaldehyde | || _H " m =~ W14-15
(HCHO). Past studies have shown how satelite " T\ m19-2
HCHO can be used to estimate VOC abundance* - *. 1 '

| Y i m.21-23
Tales from the Front Range i | 1 g 7
Colorado Is part of the U.S. Environmental Protec- . et {| Wl2y:-25
on Agency (EPA) Region 8, where the Rocky . '_’ t 3.3
Mountains and other topographic features affect s e g
the NO2 distribution In a way that would be nearly ~— U4 \ —151-53
Impossible to assess from ground-based data F PaN
alone. Using space-based data, air quality managers i__i | mm71-73
can see detaled NOz distributions by month, or 'f [-' J
In some cases by day, across all of Colorado and | . s g mmso-9

neighboring states. Figure 1a provides an overview

of this reglon’s topography, and Figure 1b shows
an example of satelite-detected NO? distributed
throughout canyon areas.

In 2009, there was debate as to whether the Front
Range reglon operated as a nitrogen axides (NOx)-

ety s 200 v e e .l Above and Left:
sensitive regime, suggesting that NOx controls . — . b staton s e .
woukdbedce i onwotng e Ol 5 Witman, Holloway and Reddy, EM 2014;

e & Copyght 2014 Ar 8 Wase Mansgement Asocstin weepem ¥ http://acmg.seas.harvard.edu/publications/aqgast/articles/
February 2014 EM.pdf



Potential Monitoring Site
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Adapted from a slide of Bart Sponseller, WI DNR (remote sensing added)
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Research and | ‘ B | $§
outreach to connect [

NASA science with
stakeholders in health
and air quality
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HAQAST History K

Health & Air Quality Applied Sciences Team

g

Late 2009 — AQAST Solicitation HA%ST

March 2010 — AQAST applications due

March 2011 — AQAST membership announced
2011-2016 =5 year AQAST duration

Late 2015 — H-AQAST Solicitation

March 2016 — H-AQAST applications due

July 22, 2016 — H-AQAST team announced
2016 — 2019 — 3 year HAQAST duration



HAQAST members

*Tracey Holloway (Team Lead, UW-Madison)
Bryan Duncan (NASA GSFC)

*Arlene Fiore (Columbia University)

Frank Freedman (San Jose State University)

_ <Daven Henze (University of Colorado, Boulder)
Jeremy Hess (University of Washington, Seattle)
*Yang Liu (Emory University)

*Jessica Neu (NASA Jet Propulsion Laboratory)
*Susan O’Neill (USDA Forest Service)

Ués Gegrregcla *Ted Russell (Georgia Tech)

leDaniel Tong (George Mason University)

M/ ﬁﬁ -Jason West (UNC-Chapel Hill)

o +Mark Zondlo (Princeton University)
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HAQAST Scope of Work

Active “friendly
reviews”

Connect with
Education & What do

Training you need?

Dialogue

Research

Advice Meetings  collaborations
Basic l TACACT I
_ HAQAST Advanced
Videos Case studies Tools and
, “How to” Research to address
Twitter
knowledge gaps
Popular Science .

P Diffuse Data for download

Success stories

25

Publications
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https: //glspub epa. gov/a|r/trendsreport/2016/
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Check out: tinyurl.com/AQASTVideo
& tinyurl.com/AQASTVideoEnergy

Thank you!

Contact: Tracey Holloway taholloway@wisc.edu

www.agast.org & www.aqgast-media.org

“2, NASA Air Quality Applied Sciences Team
AQAST

Earth Science Serving Air Quality Management Needs -




