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EARTHCUBE	RESEARCH	COORDINATION	NETWORK:	
Advancing	the	Analysis	of	High	Resolution	

Topography	(A2	HRT)	



Democratize	online	access	to	high-resolution	topography		
•  Lidar,	photogrammetry,	&	satellite		
•  Access	to	data	–	from	raw	point	cloud	to	easy	to	use	derived	

products	

	
	

Mission	Statement	

OpenTopography.org 



•  Founded	in	2009		
•  Community	focused	
•  Small,	efficient	team		
•  Collaboration	between	computing	

&	science	domain	experts	

Who	we	are	



294	datasets	
	
>240,000	km2	

mapped	with	
lidar	
	

1.27	trillion	
lidar	points	
	
	

Lidar	Data	Catalog	Growth	

Current	Data	holdings:		
conservatively	valued	at	$44.7	Million	
	



OT	partnerships	



Data	Products	&	Access	for	a	diverse	user	community	:	

•  Range	of	available	data	products:	
–  Easy	to	access	products	for	browsing	and	education.	

•  Browse	images,	Google	Earth,	3D	visualization		
–  Majority	of	users	want	a	standard	gridded	product:	

•  GIS	products	(e.g.	DTM,	DSM,	etc.)	
–  “raw”	point	cloud	data	for	modeling	or	analysis		
	

•  Range	of	available	data	access	methods:	
–  Select	AOI	on	map	interface	
–  Download	entire	datasets	via	bulk	download	option	
–  APIs	&	OGC	web	services	coming	soon	

What	does	OT	provide?	



How	does	OT	work?	

Each	OT	Dataset	contains:	
	
•  Landing	page	with	metadata	

-  Accessible	via	OGC	CSW	service	
-  Discoverable	on	all	major	search	

engines	using	schema.org	dataset	
specification	

•  Logos	&	information	on	funders,	
partners,	collectors.	

•  Citable	DOI	–	persistent	URL	

•  Options	to	download	via	web-map	or	
“bulk”	download	



How	does	OT	work?	

Web	Map	Selection	of	Area	of	Interest:	



How	does	OT	work?	

Job	Customization:	

•  Filter	by	Point	Classification	

•  Output	formats:	LAS,	LAZ,	ASCII	

•  Dynamically	create	DEMs	using	
TIN	or	local	gridding	algorithms	

•  Output	DEMs	in	Geotiff,	IMG,	
or	ESRI	Arc	GRID	format	



How	does	OT	work?	

Job	Customization:	

•  Dynamically	create:	
•  Hillshades	
•  Slope	grids	
•  Google	Earth	files	for	all	rasters	

•  Visualize	Point	Cloud	in	browser	
	
•  TauDEM	for	hydrologic	analysis	

•  Computation	is	done	server-side	

•  Email	with	links	to	download	all	
products	



How	does	OT	work?	

Z-min	Hillshade	KML	 Shaded	TIN	Hillshade	KML	





Hydrologic	analysis	of	terrain	data	

TERRAIN	ANALYSIS	USING	DIGITAL	ELEVATION	
MODELS	(TauDEM)	by	David	Tarboton	et	al	

Demo:	
https://cloud.sdsc.edu/v1/
AUTH_opentopography/www/shortcourses/
17Utah/20170917_Topographic_Metrics.pdf	
	



Topographic	differencing	

Web-based,	on-demand,	vertical	
topographic	differencing	for	
overlapping	datasets	

Assumes	the	same	coordinate	system	

	
Windowed	ICP	differencing	coming	
soon…	
	
	
White	Sands,	NM	–	difference	between	ALS	
datasets	collected	in	September	2009	and	

June	2010		



LONG	TAIL	TOPOGRAPHIC	DATA	
siz

e	

number	

a.k.a	“dark	data”	(Heidorn,	2008)	

LONG	TAIL	

-  Acquired	by	individual	
investigators	or	small	teams	

-  Modest	size	but	great	value		 J.	Dietrich	

HEAD	



OT	COMMUNITY	DATASPACE	



OT	COMMUNITY	DATASPACE	



OT	COMMUNITY	DATASPACE	



Publish,	discover,	download,	cite	
Arrowsmith,	J	R.,	DiMaggio,	E.	N.,	Garello,	G.	I.,	Villmoare,	B.	and	LediGeraru	Research	Project	(2018):	
Photogrammetric	model	of	a	portion	of	the	Lee	Adoyta	Basin,	Afar,	Ethiopia	(point	cloud	[122M	points],	
orthophoto	[2cm/pix],	and	DEM	[25	cm/pix]).	Distributed	by	OpenTopography.	Accessed	October	23,	
2018.	https://doi.org/10.5069/G95X271W	

OT	COMMUNITY	DATASPACE	



STATUS	
•  44	datasets	uploaded	in	past	10	months	(32	SfM,	6	TLS,	6	ALS)	
•  Belize,	Brazil,	Costa	Rica,	Ethiopia,	Greece,	Indonesia,	Italy,	

Kazakhstan,	Malawi,	Vanuatu	
	



UNAVCO	TLS	(&	SFM)	DATA	

tls.unavco.org	



NEON	AOP	

•  NSF	funded	continental-scale	observation	facility	
•  3x	Airborne	Observing	Platforms	(AOP)	systems	=	fwf	lidar,	

hyperspectral,	aerial	photography.		
	



NEON	AOP	
Open	access	data	available	via	the	NEON	data	portal:	

https://data.neonscience.org	
	



NEON	AOP	
Open	access	data	available	via	the	NEON	data	portal:	

https://data.neonscience.org	
	



NEON	AOP	
Open	access	data	available	via	the	NEON	data	portal:	

https://data.neonscience.org	
	



OPENALTIMETRY	



OPENALTIMETRY	



THANKS!	

@OpenTopography	
	
Facebook.com/OpenTopography	
	
@OpenTopography	
	
info@opentopography.org	

beckley@unavco.org	

White	River,	IN		
Credit:	Indiana	Geological	
Survey	/	State	of	Indiana	

White	River,	IN		
Credit:	Indiana	

Geological	Survey	/	
State	of	Indiana	

OpenTopography.org	


