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Geospace	Programs		FY	2016	

AERONOMY	
Ruth	Lieberman	

$9.3M	

MAGNETOSPHERE	
Janet	Kozyra	

$7.1M	

SOLAR-TERRESTRIAL	
Illia	Roussev	

$7.8M 		

SPACE	WEATHER	
Vacant	
$6.2M	

FACILITIES	
John	Meriwether	

$14.3M	

$45.2M	
Up	4%	over	FY	2015	
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					Reminder:		Look	for	Noc0lucent	Clouds	tonight	

§ 	Clouds	at	extremely	high	al0tude,	about	85	km,	that	literally	(as	the	name	
suggests)	shine	at	night.	They	form	in	the	cold,	summer	polar	mesopause	and	are	
believed	to	be	ice	crystals.	Because	of	their	high	al0tude,	in	a	very	dry	part	of	the	
atmosphere,	noc0lucent	clouds	are	rather	an	enigma	and	are	being	studied	by	a	
number	of	people	around	the	world.		



Advancing	Fundamental	Knowledge	
Tackling	the	key	science	quesXons	

This	Is	our	charge	at	NSF		

Understanding  
processes 

Better observations 

Improved Sun to 
Earth models 



Input	documents	over	the	years	



The major theme of these documents is the 
emphasis that geospace science is complicated!

So measurements across a variety of spatial 
scales are necessary to achieve an 
understanding of the complexities of the world 
that we inhabit!
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Impacts	and	Concerns	



Key	Science	Ques@ons	–	Magnetosphere/
Ionosphere	

•  The	magnetosphere/ionosphere	system	responds	
differently	to	CME	driven	storms	and	high	speed	
stream	driven	storms.	
–  	How	does	magne@c	reconnec@on	operate	at	the	
magnetopause	and	in	the	magnetotail?	

– How	are	par@cles	accelerated	in	the	
magnetosphere?	

– How	does	ionospheric	plasma	fill	the	
magnetosphere	during	large	storms?	

– What	drives	ionospheric	irregulari@es?	



The	Geospace	FaciliXes	Program	--	
Advancing	Understanding	through	beZer	ObservaXons		

•  Six	incoherent	scaQer	radar	sites,	Lidar	Consor@um	(six	ins@tu@ons),	Low-
La@tude	Ionospheric	Sensor	Network.	

•  Miscellaneous	facility-related	awards	(facility	supplements,	Workshops,	
Summer	Schools:	~1M)	

 



ISR systems can make high quality measurements of ionospheric 
parameters that are of relevance locally with scales up to ±750 km  

•  Jicamarca Radio Observatory of vital importance to understand 
complex equatorial ionospheric dynamics: measure Ti, Te, Vi, ne 

•  AO by far the most sensitive ISR (factor of 20) 
•  Lower thermosphere neutral winds
•  Collaborative lidar-ISR science
•  Heating facility science
•  Incredible plasma line measurements for top side region:  JV

•  MHO of great value due to sub-auroral location in geomagnetic 
storm disturbances

•  Largest latitudinal range coverage
•  Longest record of calibrated Ti data re climate change
•  Many MIT type phenomena: SAR arcs, SEDs, SAIC,etc

	



Sondrestrom	ISR	lies	typically	on	northern	edge	of	nightside	aurora	oval	
•  See	day-lit	cusp	region	on	dayside	
•  Interes@ng	complex	auroral	dynamics	on	nightside	(Semeter)	
•  Nightside	convec@on	paQern	features	Harang	discon@nuity	
•  Polar	cap	phenomena	of	patches	
•  Plasma	entry	into	dayside	throat	
•  Noc@lucent	cloud	studies	
	

PFISR	located	at	Poker	
•  Auroral	dynamics	
•  Rocket	experiment	collabora@ons	
•  Auroral	gravity	wave	studies	
•  Ion-neutral	coupling	

RISR-N	and	RISR-C	at	Resolute	Bay,	CA	
•  Central	polar	cap	dynamics	





 The GS world is migrating toward the 
synergy of ISR and DASI instruments
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SRI	plans	to	purchase	a	spare	klystron	tube	
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What	will	the	Future	bring	to	
Geospace	Research	in	the	US?	



An important question that needs to be considered in these 
discussions is the one regarding balance!

It is not widely appreciated within the Aeronomy and Space 
Physics community that 

a transition has been underway over the past few years in which 
space weather instrumentation has moved away from a focus upon 
monolithic ISR clusters to that of regional instrumental diagnostics.

Examples abound re the importance of regional diagnostics to 
space weather studies:  

GNSS receivers,  TEC monitors,  SuperMAG, AMPERE II,  
SuperDARN,  FPIs, aurora/airglow imagers



National Aeronautics and Space Administration
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Recommended Roadmap for Science and Technology 2009–2030

Heliophysics
THE SOLAR AND SPACE PHYSICS  
OF A NEW ERA

Recommended Roadmap for  
Science and Technology 2009–2030

2009 Heliophysics Roadmap Team
Report to the NASA Advisory Council 
Heliophysics Subcommittee
May 2009

Studying these questions requires a balance between ISR 
clusters and DASI regional arrays be established.

Roadmap	

Decadel	Survey	guiding	influence	in	Geospace	community	



Examples of DASI 
arrays already in place



Auroral 
Imagers 

(funded by CPA)



INPE,	Brazil	
UNIVAP,	Brazil	
	

All-sky	imagers	:	SJC	;	Sao	Mar@nho	da	Serra,	
Cariri,	Manaus,	Araqua@ns,	Cuiaba,	Santa	
Maria	

Sao	Mar@nho	da	Serra,(29.3	S,	53.8	W);		
Manaus(2.35	S,	60.13	W).	
Cuiaba	(15	S	;	56	W)		
Santa	Maria	(29	S;	54	W)	

Imagers 



CSSC	2008,	Oct	28-29,	NSF	

Low-la@tude	Ionosphere	Sensor	Network	(LISN)	C.	E.	Valladares,	
J.	L.	Chau,	J.	V.	Eccles,	E.	Kudeki,	and	R.	F.	Woodman	

•  40	GPS	receivers,	5	
ionosondes	and	5	
magnetometers	in	
South	America	

•  Study	variability	and	
instability	in	the	low-
la@tude	ionosphere	



2008	

MagneXc	Observatories	for	Magnetospheric	Research	
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Fabry-Perot  interferometer observatories



•  Status	quo:		how	to	achieve	free	energy	to	implement	big	ideas?	

•  Future:		How	best	to	accommodate	increasing	emphasis	on	
integra@ve	and	predic@ve	geospace	science?	

•  Grants	programs:		Reverse	trend	toward	declining	investment	in	
grants	programs	with	declining	proposal	success	…	or	keep	as	is?	

•  CubeSat	program:		ConXnue	to	support	the	concept	at	NSF	as	
interest	and	resources	ramp-up	at	other	agencies?	

•  GS	FaciliXes:		How	to		
-  Support	upgrades	w/o	squeezing	other	programs?	
-  Accommodate	innova@on	and	vitality?	
-  Ini@ate	a	mid-scale	projects	line?	

Key	Issues	for	the	Future	



Questions?

BoQom	line:	NSF	is	struggling	to	con@nue		
the	support	of	all	US	ISR	facili@es	

	
We	are	receiving	inputs!	

	
	 		


