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Data sharing is the cornerstone for 
the CO2-USA synthesis project. 

“We will build a shared dataset of observed CO2
plus CH4 (where available)” and associated 
tracers (CO, C2H6, isotoplogues of CO2 and CH4).

Multiple urban areas
Traceable, harmonized calibrations
Measurement rates (nominally hourly, or “custom”).
Model results and codes
Consistent, on-going QA/QC
Common, accessible format to facilitate broad use



What	are	the	goals	our	data	exchange	and	archive?

Archiving	and	promptly	releasing	data and	model	analysis
(emissions)	enables	stakeholders/users	to	realize	the	
value	propositions:

1. Detect	trends	(efficacy	of	policies)	
2. Assess	the	economic	and	social	value	of	efforts	and	

polices	to	reduce	GHG	emissions	in	cities.	
3. Detect	anomalous	events	and	identify	hot	spots.	
4. Guide	and	inform	mitigation	policies.

The	data	archive	is	our	legacy	product	whose	value	grows	
geometrically	with	time.	



How	do	we	envision	our	data	exchange	and	archive?

The	upload	of	data	to	the	exchange	should	be	prompt.

The	data	should	go	public	in	a	defined	time	frame	dictated	by	
QA/QC	(not	longer	than	1	year).

Two	types	of	data	on	the	exchange:	
1. updated	archived	data	with	referencing	to	version	numbers	
and	dates	(DOIs)

2. static	data	for	published	papers	(separate	DOIs).

The	data	protocol	proscribes	release	of	preliminary	data.	

The	protocol	impresses	on	users	the	importance	of	direct,	
timely	engagement	with,	and	co-authorship	(as	appropriate)	
for,	the	people	making	observations	or	running	models.



What	data	sets	do	we	anticipate?
• Concentration	time	series
• Aircraft	and	ground	based	survey	time	series
• Ground	based	remote	sensing:		XCO2,	XCH4,	Lidar
• Weather	time	series
• Satellite	data	in/near	the	urban	domain	(GoSAT,	

OCO-2,	OCO-3):	XCO2,	XCH4,	SIF
• Emission	maps	– prior	and	posterior;	

time	resolved;	multiple	realizations
• Influence	footprints,	model	data.
• Meteorological	products,	e.g.	ARL	or	GRIB	files
• Visualizations,	Movies,	Photographs
• Traceability!!	Metadata!	Documentation!



Why	on	earth	would	we	participate?
• It	is	the	best	path	to	have	an	impact,	taking	
advantage	of	the	joint	enterprise,	… and	
you	are	required	to	make	the	data	public!

• NASA,	NSF	and	NOAA	require	public	data
• Major	journals	require	public	data	availability
• It	will	greatly	enrich	your	own	research
• It	will	vastly	expand	your	visibility
• It	will	bring	unexpected	research	opportunities
• It	enable	public	agencies	in	cities,	pollution	

districts,	states,	and	Federal	agencies	to	benefit,	
increasing	your	impact



What	urban	projects	have	said	they	would	participate?



https://daac.ornl.gov/CMS/guides/CMS_Methane_Emissions_Boston.html

One	click	access	from	Google	search
We	specified	the	data	format





This	is	where	you	end	up	after	clicking	the	“Get	Data”	button	– total	of	2	clicks









Possible	Formats

ICARTT	
(standardized,	ascii,	self-documenting;	format	checkers	and	
readers	exist;	Excel	compatible)

– gzip’d or	zip’d ICARTT

NetCDF-4	
(standardized;	excellent	for	maps;	many	packages	already	
include	read/write);

– we	would	have	to	develop	standards	and	checkers
Images	
(standardized;	tiff	or	jpeg)



https://www-air.larc.nasa.gov/missions/etc/IcarttDataFormat.htm



35,1001
Commane,	Roisin;	Daube,	Bruce;	Wofsy,	Steve
Harvard	University,	Cambridge,	MA	02474	(Tel:	617-495-4566)
QCLS	CO2ATom
1,	1
2016,	08,	03,	2017,	06,	08
0
START_UTC,	seconds
1
1
-99999
CO2_QCLS,Dry	Air	Molar	Mixing	Ratio,[ppm]
0
20
PI_CONTACT_INFO:	Bruce	Daube,	bdaube@fas.harvard.edu
PLATFORM:	NASA	DFRC	DC8LOCATION:	Aircraft	location	data	in	NAV	file	on	this	date
ASSOCIATED_DATA:	NA
INSTRUMENT_INFO:	Quantum	Cascade	Laser	Spectrometer	(QCLS)
DATA_INFO:	Units	are	ppbv.
UNCERTAINTY:	Accuracy	&	Precision	0.1	&	0.02	ppm
ULOD_FLAG:	-7777
…
START_UTC,CO2_QCLS
67746,-99999
67747,-99999

Example	Header	File	from	ATom
ICARTT	format	



• 1st order	problem:	data	sharing
• data	submission	format	and	logistics
• data	archival	location	– ORNL	DAAC	(provisional)
• fair-use	policy
• Phased	approach. Mixing	ratios	first.
• How	to	ingest	higher	resolution	and	additional	detail.
• Develop	a	geospatial	nested	component.
• Making	all	prior	data	available
• QA/QC	and	metadata
• Working	group	for	specifics.

Questions	and	
discussion


