
Argovis:	A	Next	Generation	Platform	
for	co-located	Oceanic	and	

Atmospheric	Data	to	Accelerate	
Climate	Science	Workflows	

Donata	Giglio	
Tyler	Tucker,	Megan	Scanderbeg	

	
Collaborators:	Sam	Shen,	Julien	Pierret,	Lynne	Talley,	Gui	Castelao,	Sarah	
Purkey,	Matt	Mazloff,	Aneesh	Subramanian	

URL:    argovis.colorado.edu  
Twitter: ArgovisWebApp, @ArgovisCU 
Contact: donata.giglio@colorado.edu 



Outline	

•  What	is	Argovis?	
•  Argovis	modules	

– Visualize	Argo	data	by	location	and	time	
– Co-locate	Argo	with	weather	events	
– Display	and	compare	gridded	products	

•  Argovis	API:	few	examples	for	BGC	and	Deep	
Argo	

•  Summary	and	future	directions	
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Argovis	is	a	web	app	and	database	
The	goal:	make	it	easy	for	anyone	(both	scientists	and	non-scientists)	to	visualize	and	
access	co-located	datasets	using	a	browser	or	not	
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RG2009:	Roemmich	and	Gilson,	2009		 GW2015:	Guan	and	Waliser,	2015		

*http://doi.org/10.17882/42182	

Datasets	available:	
•  Argo	profiles*,	curated	set	
•  RG2009	climatology	(in	

progress)	
•  Atmospheric	Rivers	

Climatology	by	GW2015	
(in	progress)	

•  Float	trajectory	forecasts	
by	Chamberlain	et	al.	



Argovis	is	a	web	app	and	database	
The	goal:	make	it	easy	for	anyone	(both	scientists	and	non-scientists)	to	visualize	and	
access	co-located	datasets	using	a	browser	or	not	

Datasets	available:	
•  Argo	profiles*,	curated	set	
•  RG2009	climatology	(in	

progress)	
•  Atmospheric	Rivers	

Climatology	by	GW2015	
(in	progress)	

•  Float	trajectory	forecasts	
by	Chamberlain	et	al.	

RG2009:	Roemmich	and	Gilson,	2009		 GW2015:	Guan	and	Waliser,	2015		

*http://doi.org/10.17882/42182	

Stay	tuned	for	more	
gridded	products	(e.g.	
B-SOSE,	SST,	SSH,	

precipitation,	winds,	sea	
ice	coverage,	WOA18,	

…),	weather	events	(e.g.	
tropical	cyclones),	… 
Take	a	survey	(on	the	
website)	and	make	

your	request!	
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Some	of	the	datasets	
will	not	be	stored	in	
Argovis,	but	accessed	
through	API	(e.g.	

from	NASAEarthdata)	
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Profiles	globally:	a	3-day	window	



Toggle	to	show/hide			
profiles	in	a	3-day	
window,	globally.	

Select	end	date	for	the	
3-day	window.	



Visualize	profiles	globally:	3-day	window	

Toggle	for	BGC	Argo.	

Toggle	to	show/hide	
profiles	in	a	3-day	
window,	globally.	

Select	projection.	



Visualize	profiles	globally:	3-day	window	

Position	history	

Toggle	for	BGC	Argo.	

Toggle	to	show/hide	
profiles	in	a	3-day	
window,	globally.	

Select	projection.	



Visualize	profiles	globally:	3-day	window	

Click	to	go	“To	BGC	
platform	page”.	

Toggle	for	BGC	Argo.	

Toggle	to	show/hide	
profiles	in	a	3-day	
window,	globally.	

Select	projection.	



Visualize	Argo	profiles	for	a	platform	
Platform	Page	

Beta	(recently	upgraded	page,	currently	only	available	for	BGC	floats)	

Select	
parameter	
and	color-
scale	

Filter	table	
or	sort	by	
column	



Visualize	Argo	data	by	location	and	time	

Toggle	to	show/hide	
profiles	in	3	days	globally.	

Toggle	to	include	
realtime	profiles.	



Visualize	Argo	data	by	location	and	time	
Draw	any	shape	of	
intrest.	

Toggle	to	show/hide	
profiles	in	3	days	globally.	

Toggle	to	include	
realtime	profiles.	



Visualize	Argo	data	by	location	and	time	

Toggle	to	show/hide	
profiles	in	3	days	globally.	

Toggle	to	include	
realtime	profiles.	

Draw	any	shape	of	
intrest.	



Visualize	Argo	data	by	location	and	time	
Selection	Page	(work	in	progress	for	BGC	variables)	



Visualize	Argo	data	by	location	and	time	
Toggle	for	Deep	Argo.	



Selected	region	located	where	one	of	the	pilot	Deep	Argo	
arrays	was	deployed.	



Visualize	Argo	data	by	location	and	time	
Toggle	for	BGC	Argo.	



Visualize	Argo	data	by	location	and	time	

Query	for	pressure	
range	of	interest.	

Toggle	for	BGC	Argo.	



Locate	Argo	profiles	for	a	platform	
Search	platform	#.	



Co-locate	Argo	with	weather	events	
beta	



Co-locate	Argo	with	weather	events	
beta	

Activate	AR	
module.	

Display	
weather	
events	(e.g.	
Atmospheric	
Rivers	by	
GW2015)	
globally	for	
time	of	
interest.	
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Atmospheric	
Rivers	by	
GW2015)	
globally	for	
time	of	
interest.	



Co-locate	Argo	with	weather	events	
beta	

Show	Argo	profiles	co-located	with	
a	weather	event.	



Co-locate	Argo	with	weather	events	
beta	

Choose	co-location	
strategy	(e.g.	profiles	
between	18h	before	
and	36h	after	the	
event).	



Co-locate	Argo	with	weather	events	
beta	

Choose	co-location	
strategy	(e.g.	profiles	
between	18h	before	
and	36h	after	the	
event).	

Go	to	“Selection	
Page”	to	see	profiles	



Display	and	compare	gridded	data	
Display	a	selection.	

beta	

Choose	product.	



Display	and	compare	gridded	data	
Display	a	selection.	

beta	

Choose	product.	

	
Grid	comparison	capabilities	
available.	Yet	we	are	still	
populating	our	database.	

	



Display	float	trajectory	forecast.	
Select	projection.	 Select	time	period.	

Float	trajectory	forecasts	data	by	Chamberlain	et	al.	(in	prep)	

White	to	red	
colors	as	the	
float	is	more	
and	more	

likely	to	end	
up	at	that	
location	in	
the	time	
period	of	
interest.	



Outline	

ü What	is	Argovis?	
ü Argovis	modules	

ü Visualize	Argo	data	by	location	and	time	
ü Co-locate	Argo	with	weather	events	
ü Display	and	compare	gridded	products	

•  Argovis	API:	few	examples	for	BGC	and	Deep	
Argo	

•  Summary	and	future	directions	

beta	

beta	



Argovis	is	a	web	app	and	database	

User’s	
preferred	

programming	
environment	

(JSON)	

Example	scripts	are	available	on	
the	website	in	Matlab,	Python,	R.	



Argovis	is	a	web	app	and	database	

User’s	
preferred	

programming	
environment	

(JSON)	

Let’s	see	few	
examples…	



(Johnson et al. 2019) 

Deep Argo floats with Θ at 5000m 
  

31 deep SOLO floats 

• 2014 (+’s blue) 

• 2016 (x’s orange) 

• 2017 (o’s purple & black) 

• 2018 (diamonds red) 

Deep Argo Θ anomalies at 5100 dbar 
  

Scientific Results: S.W. Pacific 
Courtesy of Sarah Purkey (from her ppt to Clivar POS in Feb 2020) 
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Deep Argo floats with Θ at 5000m 
  

31 deep SOLO floats 

• 2014 (+’s blue) 

• 2016 (x’s orange) 

• 2017 (o’s purple & black) 

• 2018 (diamonds red) 

Deep Argo Θ anomalies at 5100 dbar 
  

Scientific Results: S.W. Pacific 
Courtesy of Sarah Purkey (from her ppt to Clivar POS in Feb 2020) 

Argovis	will	help	reproduce	and	
update	this	plot	quickly	for	this	

region	or	other	regions	of	interest	

Once	WOA18	is	available	on	Argovis	



Profiles	minus	RG2009	climatology:		
example	in	Nino	3.4	region	in	January	

RG2009:	Roemmich	and	Gilson,	2009		

Currently	possible	using	Argovis	API.	



Region	average	from	gridded	product	

RG2009:	Roemmich	and	Gilson,	2009		

Currently	possible	using	Argovis	API.	



Hovmöller	diagram	
from	gridded	

product	

B-SOSE:	Verdy	and	Mazloff,	2017	

The	addition	of	B-SOSE	to	
Argovis	is	in	progress.		



Provide	context	for	profile	data	

B-SOSE:	Verdy	and	Mazloff,	2017	

The	addition	of	B-SOSE	to	
Argovis	is	in	progress.		



Where	are	Argo	profiles		
with	respect	to	sea	ice?	

In	this	example,	the	sea	ice	
coverage	is	from	B-SOSE:	Verdy	
and	Mazloff,	2017	

The	addition	of	B-SOSE	to	
Argovis	is	in	progress.		

Estimated	position	



Argovis:	A	Next	Generation	Platform	for	co-located	Oceanic	and	
Atmospheric	Data	to	Accelerate	Climate	Science	Workflows	

Visualize	Argo	data		
by	location	and	time	

Co-locate	Argo	with	weather	events,	
satellite	data,	and	more	

Display	and	compare	gridded	data	

	
	
	
	
	
	
	

Import	data	of	interest	in	programming	environment	of	choice	through	API.	
For	both	scientists	and	non-scientists!	

beta	 beta	

URL:    argovis.colorado.edu  
Twitter: ArgovisWebApp, @ArgovisCU 
Contact: donata.giglio@colorado.edu 
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Stay	tuned	for	more	gridded	products	(e.g.	B-SOSE,	SST,	SSH,	precipitation,	winds,	sea	
ice	coverage,	WOA18,	…),	weather	events	(e.g.	tropical	cyclones),	…	
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	Take	a	survey	and	make	your	request!	


