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Modified	from	Gao	Chen,	NASA	LARC

The	data	is	available	after	tremendous	amounts	of	effort

Design,	build,	
calibrate,	test,	
demonstrate,	
ship,	install,	
test	flights	



Where	are	the	airborne	data	repositories?

• NCAR
• NASA
• NOAA
• DOE
• Universities	(typically	small	aircraft)
• Foreign	organizations	(e.g.	DLR,	FAAM)



NASA	ESPO	airborne	campaigns
https://espoarchive.nasa.gov/archive/browse



NASA	LARC	airborne	campaigns
https://www-air.larc.nasa.gov/missions.htm



NASA	GTE	airborne	campaigns	(1983-2001):	
https://www-gte.larc.nasa.gov/GTE2/missions/Aircraft_Based_Missions/Aircraft_Based_Missions.htm



NOAA	airborne	campaigns
https://www.esrl.noaa.gov/csd/groups/csd7/measurements/modellers.html



NCAR	EOL	airborne	campaigns
https://www.eol.ucar.edu/all-field-projects-and-deployments



NCAR	ACOM	airborne	campaigns
https://www2.acom.ucar.edu/campaigns



But	how	do	I	find	the	airborne	biomass	burning	data

• No	easy	solution
• Some	recent	campaigns	(DC3,	SEAC4RS,	NOMADSS,	ARCTAS)
• Dataset	DOI’s
• NCAR	Data	Stewardship	Engineering	Team	(DSET)
• Digital	Asset	Services	Hub	(DASH)
• Digital	assets	easily	discoverable	through	one	portal
• Searchable	metadata	for	NCAR	digital	assets

• e.g.	“CO	measurements	during	DC3”	
• e.g.	“ozone	measurements	in	Colorado”
• e.g.	“TOGA	instrument	acetonitrile”

• Built	to	provide	for	smaller	projects	as	well
• Photolysis	frequency	focused	database



Each	mission	has	a	different	payload
• Housekeeping	(lat,	lon,	alt,	p,	T,	pitch,	roll,	…)
• Flight	videos	(forward,	nadir)
• Chemical	(CO,	acetonitrile,	HCN,	ozone,	…)
• Aerosol	(size,	chemistry,	optical	properties,	…)
• Radiation	(actinic	Flux,	irradiance,	radiance,	…)
• LIDAR	(ozone,	aerosol,	…)
• Imagers	(hyperspectral,	…)

Additional	data	also	vary
• Presentations/Publications
• Flight	summaries
• Surface	data	(ground	sites,	ships,	
mobile	vans,	aeronet,	etc.)
• Chemical	models
• Box	models
• Weather	models
• Back	trajectories
• Satellite	images
• Satellite	retrievals	(AOD,	columns,	fire	
locations,	etc)
• Radar
• Sondes
• Emissions
• Vegetation	mapping
• Lightning	mapping
• …

What	data	are	available	within	a	campaign?

G-V C-130 DC-8







Data	formats

• ICARTT
<http://www-air.larc.nasa.gov/missions/etc/IcarttDataFormat.htm>

• HDF
• NETCDF
• Images
• Other	formats	(especially	for	older	data)

• Separate	sites	for	LIDAR,	weather,	models,	etc
• NASA	LARC	has	tools	at	https://www-air.larc.nasa.gov/tools.htm



37,	1001
Diskin,	Glenn	S.
NASA	Langley	Research	Center
DACOM:	Diode	laser	spectrometer	measurements	of	CO
SEAC4RS
1,	1
2013,	08,	27,	2015,	02,	11
1
Time_UTC_mid,	Time,	seconds	since	midnight	UTC
2
1,	1
-9999,	-9999
CO_ppbv_DACOM,	ppbv,	Carbon	Monoxide	mixing	ratio
CO_Flag_DACOM,	unitless,	CO	data	source	(see	Other	Comments)
1
These	data	are	FINAL
20
PI_CONTACT_INFO:	NASA	LaRC,	MS	483,	Hampton,	VA	23681;	757-864-6268;	glenn.s.diskin@nasa.gov
PLATFORM:	NASA	DC-8	Aircraft
LOCATION:		Latitude,	Longitude,	and	Altitude	included	in	project	navigation	data	records
ASSOCIATED_DATA:	N/A
INSTRUMENT_INFO:	Diode	laser	Spectrometer	measurements	of	CO
DATA_INFO:	These	data	are	final.
UNCERTAINTY:	5%	or	5	ppbv (DACOM;	CO_Flag==0);	10%	(LGR;	CO_Flag==1)
ULOD_FLAG:	-7777
ULOD_VALUE:	n/a;
LLOD_FLAG:	-8888
LLOD_VALUE:	n/a;
DM_CONTACT_INFO:	Josh	DiGangi;	757-864-8789;	joshua.p.digangi@nasa.gov
PROJECT_INFO:	N/A
STIPULATIONS_ON_USE:	Data	available	without	restriction;	consult	PI	for	more	information
OTHER_COMMENTS:	Gaps	in	DACOM	data	coverage	(>	5	min)	filled	using	data	from	an	LGR	Model	907-0029	
CO/CO2	Analyzer
Data	are	flagged	under	the	CO_Flag_DACOM variable	as	"0"	when	reporting	DACOM	data	and	"1"	when	reporting	
LGR	data.
A	DACOM-based	calibration	has	been	applied	to	the	reported	LGR	data.
REVISION:	R0
R0:	No	comments	for	this	revision.
Time_UTC_mid,	CO_ppbv_DACOM,	CO_Flag_DACOM
65015,151.121,0
65016,150.421,0

Sample	ICARTT	format
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Data



• Data	descriptions

• Uncertainties

• Data	quality	info

• Stipulations	on	use

• Contact	info

Find	more	detailed	info	at	mission	websites	and	instrument	publications

Fact:	Not	everyone	reads	data	headers
READ	THE	DATA	HEADERSAdvice:



Potential	data	issues

Where	is	“my	favorite	quantity”?

Determine	if	it	was	measured
• Look	for	a	merge	file	
• Examine	mission	publications
• Examine	mission	website
• Decipher	the	payload	acronyms

L.	Pan,	S.	Honomichl,	NCAR



Potential	data	issues

Too	much	of	“my	favorite	quantity”!
e.g.	dataset	contains	4	ozone	measurements	and	none	agree

Determine	which	is	best

• Mission	publications	and	supporting	documents
• Consult	the	mission	PI
• Consult	the	instrument	PIs
• Intercomparison	review	documents	(rare)

But	why?
• Redundant	critical	measurement
• Test	experimental	technique
• Conditional	accuracy	(altitude,	

clouds,	interferences,	etc)
• Instruments	measure	multiple	

quantities	and	sometimes	
overlap



Potential	data	issues

Does	the	measurement	meet	the	specs	for	your	study?
(uncertainty,	limit	of	detection,	time	resolution,	etc)

• Examine	instrument	descriptions	on	the	website
• Examine	instrument	publications
• Read	the	datafile headers
• Average,	smooth,	interpolate	with	care



Potential	data	issues

Why	doesn’t	the	chemistry	data	line	up?
Instrument	synchronization

• All	instruments	sync	to	official	time	on	aircraft	(usually	via	GPS)
• Instrument	response	time:	function	of	sampling	line	length,	flow	

rates	and	measurement	duration
• Also	inlet	location	
• Post-mission:	All	instruments	synced	to	a	fast,	variable	reference	that	

is	correlated	with	other	measurements	(e.g.	water	vapor)
• Final	data	and	merges	have	synchronized	times	(typically)



Actinic	Flux	Spectra	Ratio	(CAFS/TUV)	Slope	(350-400	nm)
UltraViolet Spectral	Slope	Trend	(UVSST)

Smoke	Detector

20130923	SEAC4RS	Agricultural	Fires



https://asp-archive.arc.nasa.gov/SEAC4RS/N817NA/Video/

SEAC4RS	Rim	Fire	from	the	NASA	DC-8

Plume	
overflight

Within	
Plume



Summary

• Finding	data	takes	some	effort

• Retrieving	data	takes	some	effort

• Learn	about	the	measurements	
and	pitfalls

• Read	data	headers

• Data	merges	are	your	friend

• Always	contact	the	PI	

Sunshine	Fire,	Boulder,	CO,	2017


