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Workshop	motivation	and	purpose	
• To	bring	together	eddy-covariance	(EC)	software	and	data	product	developers,	users	and	technical	

working	group	members	both	internal	and	external	to	the	National	Ecological	Observatory	Network	
(NEON).	

• To	 provide	 a	 tutorial	 for	 (prospective)	 eddy4R	 users	 on	 how	 to	 interact	 with	 NEON	 EC	 data	 and	
software.	

• To	 provide	 community-feedback	 from	 (prospective)	 eddy4R	 users	 to	 eddy4R	 developers	 for	
incorporation	into	data-generating	NEON	code.	

Organizational	matters	
• Time:	2017-12-12,	19:00	–22:00	CST	
• Location:	Hilton	Garden	Inn,	Gardenia	Room	(1001	S	Peters	St,	New	Orleans,	LA	70130,	USA)	
• Wifi	access:	[removed	from	online	version]	
• Hosts:	Stefan	Metzger,	Ankur	Desai,	David	Durden,	Natchaya	Pingintha-Durden,	Cove	Sturtevant,	Ke	

Xu	
• Attendees:	 52	 sign-up,	 30	 attendees	 on-site.	 [Attendee	 contact	 list	 removed.	 Contact	 hosts	 for	

information,	if	needed.]	
• group	photo	of	“final	15”	who	stuck	around	after	the	workshop:	



	

	

	

18:30	–	19:00	Helpdesk	and	room	setup	
• eddy4R	team	available	to	

o resolve	attendee’s	computer	dependencies	for	tutorial	
o answer	attendee’s	questions	

19:00	–	19:15	Workshop	begins	
• Stefan	

o Workshop	motivation	and	purpose	
o Introduction	of	workshop	hosts	/	eddy4R	core	development	team	
o Wifi	access	
o Collaborative	notetaking	[created	this	document]	
o Agenda	

• Ankur:	
o Larger	picture	background	
o Need	for	open-source,	portable,	reproducible,	and	community-extensible	EC	software	

19:15	–	19:30	Overview	of	eddy4R	community	software	model	
• Stefan	



	

	

o Short	presentation	
o Introduce	the	eddy4R	family	of	R-packages	
o Q&A:	 more	 clarity	 how	 eddy4R	 R-packages	 relate	 to	 each	 other,	 how	 workflows	 can	 be	

constructed,	on	basis	of	existing	workflow	templates	

19:30	–	20:15	Lightning	talks:	community	use	and	applications	of	interest	
• Moderation:	Stefan	
• Talks	

o U	York	(Adam):	AGU	eddy4R	hackathon	results	(tower	and	airborne	EC)	
§ Discussion	of	current	applications	of	eddy4R	towards	NOx	fluxes	
§ Example	London	and	China	emission	data	
§ Q&A:	challenge	to	determine	spatially	homogeneous	roughness	length	

o MPI	Jena	(Tarek):	Suitability	of	eddy4R-Docker	for	scaled	end-to-end	applications	
§ Talk	 about	 experience	 using	 EddyPro	 and	 REddyProc	 combination	 on	 cluster	 for	

multiple	site	and	years	analysis	
§ Suitability	of	eddy4R-Docker	including	REddyProc	for	multiple	years	and	sites	analysis.	

Parallelization	of	processes	for	cluster	use?	
o U	Western	Sydney	(Anne):	Insights	from	alternative	flux	processing	approaches	

• Discussion	
o Breakout	topics	
o Representatives	reporting	back	

20:15	–	20:30	Break	/	transition	

20:30	–	21:15	Breakout	groups	

Tutorial:	interactive	(basic)	eddy4R	(70%)	
• Lead:	Dave,	Natchaya	

o Based	on	eddy4R	0.2.0.	paper	
§ Package	overview	
§ Benefits	

o Attendees	need	to	have	eddy4R	Docker	set	up	if	wanting	to	actively	participate	
o Q&A:	better	instructions:	

§ how	to	install	Docker	client	
• support	for	different	platforms	(incl.	Mac)	
• video,	e.g.	NEON	Education	team	

§ eddy4R	Website	 and	 high-level	 project	 tutorial	 (more	 high-level,	 simpler	 than	
eddy4R	0.2.0	demo)	

o Q&A:	how	to	get	non-HDF5	formatted	data	into	an	eddy4R	processing	template?	
§ in	general,	all	standard	data	I/O	methods	are	available	
§ idea:	data	conversion	templates,	in	particular	for	HDF5	

• NEON	H5	standard	
• AF	FP	standard	



	

	

• to	ReddyProc	

Discussion/brainstorm:	scaled,	reproducible	application	of	eddy4R	(10%)	
• Lead:	Cove,	Ankur	

o Ideas	for	discussion	topics:	
§ Suitability	 of	 eddy4R-Docker	 including	 REddyProc	 for	 multiple	 years	 and	 sites	

analysis	
§ Parallelization	of	processes	for	cluster	use	
§ Incorporation	of	eddy4R	into	R-based	reproducible	research	
§ Near-real-time	processing	capabilities	
§ Cross-network	software	comparisons	

o Q&A:	What	improvements	would	make	eddy4R	truly	a	community	tool?	
§ Documentation	&	templates	for	common/standard	scenarios.	Lowering	the	bar	

for	getting	started.	
• What	 is	 the	 minimum	 needed	 to	 run	 the	 script?	 Prioritization	 of	

inputs/setup	to	run	(you	absolutely	need	abc,	and	if	you	include	xyz	you	
can	also	do	this).	Vignettes!	

• Examples	&	templates	of	how	to	set	it	up	for	multiple	sites	&	years	
o How	 to	 combine	 outputs,	 or	 combine	 results	 from	other	 tools	

into	the	same	file	
• How	to	customize	it?	

§ Transparent,	reproducible	uncertainty	estimates	(fluxes	&	MET)	–	in	development	
§ End-to-end	toolsets	

• Conversion	tools	to	transfer	input/output	to	other	processors	
o Set	 of	 standard	 input/output	 functions	 for	 common	 formats	

(input	 =	 Campbell,	 etc.,	 output	 =	 AmeriFlux,	 etc.)	 e.g.	 CF	
convention	

§ e.g.	Inputs	for	.toa5	file	
§ Output	 converters	 to	 external	 tools	 (REddyProc,	 gap	

filling)	
• Visualization.	Simple	graphs.	

§ Reproducibility	
• Enable	users	to	document	workflow	releases	
• Examples	from	PECAN	

o Database	back-end	attaching	the	outputs	
o When	you	make	a	new	workflow,	you	create	a	new	folder	that	

includes	the	workflow,	input	ids,	and	output	
o Ultimate	scalability	-	AWS	for	running	Docker.	Resolves	even	the	

one	dependency	of	Docker.	Provide	user	with	an	IP	address.	

Discussion/demo:	advanced	processing	capabilities	of	eddy4R	(20%)	
• Lead:	Ke,	Stefan	

o Q&A:	
§ Rectification	of	flux	budgets	using	equitable	source	areas	(Anne)	



	

	

• Simple	method	using	only	flux	data	
• TERN	team	up	with	NEON	to	create	corresponding	eddy4R	package?	

§ Data	filtering,	QA/QC	and	uncertainty	protocols	(NEON)	
• Transparency:	documentation	of	processing	settings	
• Which	 data	 points	 are	 “measured”	 vs.	 “imputed”	 (e.g.,	 comparison	 to	

inventories)	
• Need	for	“self-documenting	data	parcels”	(e.g.	hierarchical	data	formats)	

instead	of	“flat”	data?	
§ Integration	of	remote	sensing	/	spectral	data	/	data	from	other	site	networks	(Ke,	

Ran)	
• METScanner:	 locate	 sites	 /	data	 from	other	networks	 in	 the	vicinity	of	

your	point	of	interest	(already	included	in	eddy4R-Docker)	
• RMODIS	client	
• Advanced	machine	learning	methods	(Adam)	

o What	are	the	applications?	
§ Time-frequency	 decomposition:	 Wavelet,	 but	 also	 time-frequency	

decomposition	(Hilbert-Huang	transform,	EMD	etc.;	Adam)	
• Helps	a	lot	with	attributing	surface	sources	
• What	are	future	plans	for	inclusion	in	eddy4R?	

§ Further	data	reduction	and	analysis	
§ Spectral	correction	

21:15	–	22:00	Breakout	summary,	next	steps	and	debrief	
• Moderation:	Ankur	

o Natchaya,	Cove,	Ke:	Breakout	groups	reporting	back	to	all	participants	
§ See	summaries	above	

• Moderation:	Stefan,	Ankur	
o Additional	 functionality	that	community	would	 like	to	see	developed	 in	eddy4R,	 in	priority	

order	[potential	contributors]	
§ better	documentation	and	instructions	[NEON]	

• what	is	the	minimum	needed	to	run	eddy4R	
• simple,	high-level	example	

§ end-to-end	usability	tools	[NEON,	all	users]	
• flexible	data	I/O	and	converters	
• plotting	templates	

§ additional	analyses	
• transparent	and	fully	documented	uncertainty		/QA/QC	estimates	[NEON]	
• rectification	 of	 flux	 budgets	 using	 equitable	 source	 areas	 [Anne	 Griebel,	

TERN,	NEON]	
• Drinks?	


