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OversimplificaDon	of	AQAST’s	Goal:		Facilitate	the	use	of	satellite	data	by	the	AQ	community.	
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Pollution monitoring
Exposure assessment
AQ forecasting
Source attribution 
Quantifying emissions
External influences
Exceptional events
Climate interactions 

AQAST
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Earth Science resources US air quality management	



AQAST members 
•  Daniel Jacob (leader), Loretta Mickley (Harvard) 
•  Tracey Holloway (deputy leader), Steve Ackerman (U. 
Wisconsin); Bart Sponseller (Wisconsin DNR) 
•  Greg Carmichael (U. Iowa) 
•  Dan Cohan (Rice U.) 
•  Russ Dickerson (U. Maryland) 
•  Bryan Duncan, Lok Lamsal (NASA/GSFC) 
•  David Edwards (NCAR)  
•  Arlene Fiore (Columbia Univ.); Meiyun Lin (Princeton) 
•  Jack Fishman, Ben de Foy (Saint Louis U.) 
•  Daven Henze, Jana Milford (U. Colorado) 
•  Edward Hyer, Jeff Reid, Doug Westphal, Kim Richardson (NRL) 
•  Pius Lee, Tianfeng Chai  (NOAA/NESDIS) 
•  Yang Liu, Matthew Strickland (Emory U.), Bin Yu (UC Berkeley) 
•  Richard McNider, Arastoo Biazar (U. Alabama – Huntsville) 
•  Brad Pierce (NOAA/NESDIS) 
•  Ted Russell, Yongtao Hu, Talat Odman (Georgia Tech); Lorraine 
Remer (NASA/GSFC) 
•  David Streets (Argonne) 
•  Jim Szykman (EPA/ORD/NERL) 
•  Anne Thompson, William Ryan, Suellen Haupt (Penn State U.) 
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2011-2013:   AQAST is formed!   So, what do we do?


Ø We	 spent	 a	 few	 years	 finding	 our	 fooDng	 as	 a	 team	 (and	 even	 as	
individual	PIs	for	some	of	us).	

•  A	few	of	us,	including	me,	“didn’t	get	it”.		We	acted	more	like	research	scienDsts	instead	
of	like	members	of	AQAST,	whose	primary	goal	was	to	work	with	AQ	managers	on	their	
urgent	needs.	

•  Daniel	 Jacob	 (the	 fearless	 and	 benevolent	 AQAST	 lead)	 worked	 Drelessly	 to	 gently	 nudge	
team	members	onto	the	right	path.		He	had	to	kick	some	of	us	in	the	pants!	

	
Ø We	also	had	to	convince	many	reluctant	AQ	managers	of	the	value	

of	satellite	data	for	their	applicaDons	–	the	onus	was	on	AQAST!	
•  We	also	had	to	convince	ourselves	in	many	cases	(i.e.,	transiDon	from	research	to	

applicaDon).	



Proposed	AQAST	Idea:		OMI	HCHO/NO2	:	A	Proxy	for	Ozone	Forma0on	Sensi0vity		

VOC-limited	 NOx	limited	

Urban	areas	becoming	
less	VOC-limited	:	more	
NOx	limited.	

2005	

2013	

Duncan	et	al.,	ApplicaEon	of	OMI	observaEons	to	a	space-based	indicator	
of	NOx	and	VOC	controls	on	surface	ozone	formaEon,	Atmos.	Environ.,	44,	
2213-2223,	doi:10.1016/j.atmosenv.2010.03.010,	2010.		

M.	Dodge:	VOC/NOx	
S.	Sillman:	in	situ	
R.	MarKn:	GOME	

A	cool	idea	
(not	mine!)	
that	makes	the	
most	of	NASA	
data.	
	
No	End-Users	
needed	to	be	
idenKfied.	



What	I	actually	ended	up	working	on	(aYer	a	gentle	ass-kicking	by	Daniel).	

CommunicaEons!	



How	does	an	Aura	Ozone	Monitoring	Instrument	(OMI)	Column	Nitrogen	Dioxide	
(NO2)	Data	Relate	to	Quan00es	Familiar	to	the	AQ	Community??	

	

Emissions		
	
	
	

“Nose-level”	concentra0ons.	

		

Plume	rise	

What	I	actually	ended	up	working	on	(with	Lok	Lamsal	(NASA)).	

Satellite	measures	an	“atmospheric	
column”	(molecules/cm2)	



2014-2016:   AQAST found its groove!


Ø  AQAST	gets	the	word	out!		Showed	how	satellite	data	are	useful	for	
AQ	 managers,	 even	 if	 the	 data	 aren’t	 useful	 for	 all	 applicaDons.	
CommunicaEons,	communicaEons,	communicaEons!	

•  SpaDal	coverage	is	the	primary	advantage	of	satellite	data,	which	complements	exisDng	
surface	networks.	

• NASA AQAST (Jacob et al.) 
• Integrating satellite data into air quality management: 
experience from Colorado (Witman and Holloway) 
• Monitoring PM2.5 for health: past, present, and future 
directions (Liu) 
• Air quality forecasting (Hu et al.) 
• Interactions between climate change and US  air quality 
(Mickley et al.) 
• Using satellite observations to measure  power plant 
emissions and their trends  (Streets et al.) 
• Detecting and attributing episodic high background 
ozone events (Fiore et al.) 



Wyoming DEQ/AQD used AQAST resources to issue an exceptional event 
demonstration package for an ozone exceedance at Thunder Basin, June 6, 2012 

Wyoming Exceptional Event Demonstration 

AQAST PI: Pierce 
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Press Releases & More 


Ø More	CommunicaDons	
•  Tracey	showed	us	how	not	to	be	shy!	

Russ	Dickerson		

Bryan	Duncan		



On	April	12,	2016,	President	Obama	
uses	OMI	NO2	data	to	explain	how	
polluDon	affects	our	planet:		
hfps://www.youtube.com/watch?
v=LKe5FdKInJs		
	
Obama’s	message:		CAA	is	working!	

EPA	Air	Trends	Report	2015:		This	
is	the	first	Dme	that	satellite	data	
showed	up	in	a	major	EPA	report!	

Some High Profile Signs of AQAST’s Success




AQAST projects covered wide range of themes,  
Earth Science resources, AQ agency partners 

AQ agency partner 
 Local (6): BAAQMD, 
EWGAQAC, MBG, MCAQA, 
SCAQMD, SJVAPCD  
 States (16): CA, CO, CT, GA, 
IA, MD, ME, MI, NH, NV, NY, 
OK, TX, VA, WI, WY 
 Regional (9): CenSARA, 
EPA2, EPA5, EPA8, LADCO, 
MARAMA, NESCAUM, OTC, 
WRAP 
 National (5): BLM, EPA, 
NOAA, MPS, USDA 

Theme 

Earth Science resource 

                     Satellites: MODIS, MISR, MOPITT,  AIRS, OMI, TES, GOES, GOME-2 
 
           Suborbital: ARCTAS, DISCOVER-AQ, ozonesondes, PANDORA 
 
 Models: MOZART, CAM, AM-3, GEOS-Chem, RAQMS, STEM, GISS, CMIP 

Most Importantly, AQAST Worked with Many AQ Managers




Official AQAST Retrospec-ve (aqast.org)




Profound Thoughts?

	

Ø None	from	me,	but	here’s	a	few	of	my	pragmaDc	thoughts	on	
AQAST:	
•  AQAST	succeeded!		The	team	showed	the	value	of	satellite	data	to	AQ	managers	for	

many	of	their	applicaDons,	but	the	road	was	bumpy	in	the	beginning.	

•  CommunicaDons,	communicaDons,	communicaDons!		From	day-to-day	interacDons	
between	AQAST	members	&	AQ	managers	(i.e.,	building	relaDonships)	to	review	arDcles	
to	press	releases	–	all	are	necessary	&	all	are	important!	

•  Advice	to	HAQAST	Newbies			
ü  You	are	in	HAQAST	to	help	Health	&	AQ	managers.		This	doesn’t	mean	that	

publicaDons	aren’t	important.	
ü  Form	collaboraEons	with	HAQAST	members	–	learn	from	the	diverse	team!		
ü  Step	out	of	your	comfort	zone.	

•  Health	&	Air	Quality	Managers	
ü  Take	advantage	of	the	diverse	experEse	of	HAQAST.		Don’t	be	shy!	
ü  We	look	forward	to	conEnue	working	with	AQAST	AQ	managers	&	new	ones	too!	
ü  We	look	forward	to	the	opportunity	to	begin	work	with	the	health	community!	

•  Advice	to	AQAST	Alums	
ü  The	“T”	in	HAQAST	is	“Team”.	
ü  Reach	out	to	the	HAQAST	newbies.		
ü  It’s	not	just	about	AQ	now.			


