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Is	it	just	me?	

January	24,	1984		
Apple	commercial	

announcing	Macintosh	

July	28,	2017	
IGARSS	conference	

announcing	Wrangler	



NASA	Wrangler	

•  AutomaFcally	collects	Earth	observaFonal	
data,	climate	model	outputs,	derived	
remote	sensing	data	products,	and	
historical	biophsical	data	

•  Supports	pre-,	acFve-,	and	post-wildfire	
decision	making	(and	much	more	…)	

•  Core	service	of	the	NASA	RECOVER	DSS,	a	
rapid-resposne	GIS	analyFc	capability	for	
federal,	state,	and	local	governments	

•  Reduces	to	minutes	the	Fme	needed	to	
assemble	and	deliver	crucial	wildfire-
related	informaFon	…	

NASA	Wrangler	is	a	loosely-coupled,	highly	parallel	data	aggregaFon	
service	designed	to	take	advantage	of	the	eleasFc	reource	
capabiliFes	of	cloud	compuFng	…	

	

It is estimated that scientists land managers 
spend 50–80% of their time gathering and  

preparing data for further analysis … 
 (Lohr, 2014) 

 



Challenge	Being	Addressed	

•  Two	important	post-fire	products	have		
7-	and	21-	day	deadlines:	
	
=>	US	Forest	Service	(USFS)	Emergency	
StabilizaFon	and	RehabilitaFon	(ESR)	plans	
	
=>	Bureau	of	Land	Management	Burned	
Area	Emergency	Response	(BAER)	

•  Currently,	data	gathering	is	a	manuel	
effort	that	depends	on	the	availablility	of	
staff,	Fme,	and	data	for	a	parFcular	region	

•  The	NASA	RECOVER	decision	support	
system	addresses	this	challenge	…	

Data	assembly,	analysis,	and	decision-making	must	happen	quickly	
to	meet	the	statuatory	requirements	for	post-fire	response	plans	…	

It is estimated that scientists land managers 
spend 50–80% of their time gathering and  

preparing data for further analysis … 
 (Lohr, 2014) 

 



The	RECOVER	Project	

•  Four-year	capability	development	project	
funded	by	the	NASA	Applied	Sciences	
Disasters	Program	

•  Idaho	State	University’s	GIS	Training	and	
Research	Center	(GIS	TReC)	is	the	lead	
insFtuFon	

•  NASA	Goddard	Space	Flight	Center	
developing	cloud-based	Wrangler	
capability	

•  Partner	agencies	include	BLM,	USFS,	NPS,	
USGS,	and	NIFC	…	

RehabilitaFon	Capability	Convergence	for	Ecosystem	Recovery	
(RECOVER)	is	an	automated	decision	support	system	that	quickly	
compiles	all	the	necessary	data	sets	and	provides	them	in	an	easy-
to-use	web	map	analysis	tool	…		



Architecture	



Data	Sources	

Wrangler	acquires,	packages,	and	delivers	data	from	any	source	
with	a	web	service	exposure	…	

	 VegetaFon	dataset	services	
•  BPS_BioPhysicalSeeng	
•  ESP_EnvironmentalSitePotenFal	
•  EVC_ExisFngVegetaFonCover	
•  EVT_ExisFngVegetaFonType	
•  fPAR	
•  NDVI		
	
Fire	dataset	services	
•  FRG_FireRegimeGroup	
•  HistoricFires	
•  HistoricFires_PastDecade		

Plus MERRA, GEOS 5 climate model 
data and MODIS, Landsat time series … 
	

Topographic	dataset	services	
•  TopographyElevaFon	
•  TopographyAspect	
•  TopographySlopeDEG			
	
Other	dataset	services	
•  Geology	
•  Habitat	
•  LandslidePotenFal	
•  NHD	
•  ROADS	
•  SMA_SurfaceManagementAgency	
•  Wetlands	
•  Watersheds		



ImplementaFon	

•  Django	–		A	popular	web	framework	for	Python	parFcularly	
well	suited	for	data-driven	applicaFons	

•  Boostrap	–	A	popular	mulF-plahorm	web-based	user	interface	
development	environment	

Wrangler	was	built	using	open-source	soiware	and	deployed	
as	an	easily	conveyable	cloud	image	….	

•  Leaflet	–	A	popular	
environment	for	building	map-
based	web	applicaFons	

•  Amazon	Web	Services	(AWS)	–	
Amazon’s	FedRAMP-compliant	
cloud	compuFng	service	



Advantages	

•  Time	reducFon	benefits		–	Two	
orders-of-magnitude	Fme	
reducaFon	in	the	data	assembly	
task	

•  CapEx	=>	OpEx	benefits	–	Cloud-
based	implementaFon	and	
licensing	simpicity	of	Wrangler’s	
open-source	soiware	base	makes	
deployment	and	technology	
transfer	easier	and	less	costly	

Wrangler/RECOVER	performance	and	cost	effecFveness	have	been	
demonstrated	across	three	fire	seasons	…	

•  Socioeconomic	benefits	–	Reduces	cost,	but	most	important,	it	frees	up	Fme	for	
more	important	tasks	…	



Other	ApplicaFons	

•  MERRA	AnalyFc	Service	(MERRA/AS)	–	High-
performance	data	analyFcs	for	climate	model	
outputs	

•  Advanced	Data	AnalyFcs	Plahorm	(ADAPT)	
Science	Cloud	–	High-end	compute/storage	
for	a	wide	range	of	NASA	acFviFes.		

•  ArcFc	Boreal	Vulnerability	Experiment	
(ABoVE)	–	Diverse	data	assembly	for	the	
ABoVE	science	team		

Wrangler’s	capabiliFes	are	general,	widely	applicable,	and	proving	
useful	in	several	other	NASA	projects.	We	are	also	always	looking	
for	new	applicaFons	and	new	partnerships	…	



Demos	



hmp://giscenter.isu.edu/research/Techpg/nasa_RECOVER	

For	more	RECOVER	informaFon		…	



hmp://NASAWrangler.us	

For	more	Wrangler	informaFon		…	
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