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DemocraEze	online	access	to	Earth	science-oriented	
high-resolu6on	topography		
•  Lidar	(ALS	&	TLS),	Structure	from	Mo6on	photogrammetry,	

satellite	(SRTM,	AW3D30)	
•  Tiered	access	to	data	–	from	raw	point	cloud	to	easy	to	use	

derived	products	
	



EarthScope	
collected	high-
resolu6on	
topography	along	
ac6ve	faults	in	the	
western	United	
States	

•  Goal:	maximize	access	to	data	to	
achieve	greatest	scien6fic	impact		

•  Big	data	–	treat	data	as	an	asset	that	can	
be	used	and	reused	
-	Co-locate	data	with	processing		

Mo.va.ons:	



Founded	2009.	Built	on	concepts	&	tech	ini6ated	in	~2004		
	

Community	focused	collabora<on	between	cyberinfrastructure	
&	domain	experts	

Supported	by	the	US	Na6onal	Science	Founda6on	
(EAR/IF	No.	1226353	&	1225810)	
	





NSF:	NCALM,	UNAVCO,	CZOs,	LTER	
	

Other:	USGS,	World	Bank,	Tahoe	Regional	Planning	Authority,	Teton	
Conserva6on	District,	Oregon	Lidar	Consor6um,	Idaho	Lidar	Consor6um,	
Sonoma	County	Veg	Map,	State	of	Indiana,	PG&E,	Land	Info	New	Zealand	

Data	Partnerships:	

Data	

-	242datasets	
	
-	211,628	km2	

lidar	pt	cloud	
data	

	
-	1	Trillion	pts	
	



Global	Topographic	Data	





Users	 •  16,548	registered	users	

•  Diverse	(&	interna6onal)	
user	base	across	
academia,	industry,	
government		

•  183,000	jobs,	3.4	trillion	
points	processed	

•  86,000	SRTM	&	AW3D30	
jobs	

Registered	Users	



High	Performance	Compu6ng	
More	data	&	users,	complex	analysis	=		

	 	 	 	 	 	increased	compute	challenges	

TauDEM	–	Hydrologic	analysis	of	terrain	data:	

Dedicated	Gordon	supercomputer	
node:	

I/O	Node	48	GB	Memory/4.8TB	Flash	
memory	+	16	Compute	nodes,	64GB	
memory	+	InfiniBand	

	
Democra.za.on	of	supercompu<ng	
resources	



Red	=	catchment	area	of	100	m2.	Blue	=	catchment	area	>	610,000	m2.	
Kautz	Creek	flows	through	the	large	valley	near	the	center	of	the	image.	

Mount	Rainier,	WA	hydrologic	
network	calculated	with	TauDEM	
in	OT	



CHALLENGES	&	OPPORTUNITIES	

•  Bigger,	faster,	more	complex	
•  More	data,	more	users	

•  Data	collec6on	technology	eclipses	algorithms	and	
sojware	–	33	khz	(2003)	vs	900	khz	(today)	

•  	Full	waveform	lidar	&	integra6on	w/	hyperspectral	

•  Integra6on	of	community	developed	processing	into	
architecture	(pluggable	services)	



Thanks!	
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