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Why	“synoptic”	if	we	have	new	high-
resolution	data?
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• How	unusual	cycle	24	is?
• What	is	a	“typical”	sunspot/flare/filament?
• Would	sunspots	disappear	some	day?
• Does	Sun	approach	new	grand	(Maunder-type)	
minimum?

• How	solar	activity	will	change	over	next	20	years?
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Why	long-term/synoptic	programs?

• Benchmarking:	provide	reference	for	“typical/	
normal”	state	of	natural	systems	(sun)

• Systemic	change:	Provide	information	about	
evolutionary	and	non-evolutionary	(e.g.,	
flare/CME)	changes	in	natural	systems

• Exploratory:	synoptic	observations	of	solar	
activity	feed	future	research	to	solve	issues	
that	may	not	be	identified	at	the	time	when	
data	are	acquired



How	useful	“old”	data	are?

HMI/SDONSOKodaikanal/MWORGO

Willis	et	al	(2016)Galileo,	1613



Synoptic/Carrington	maps



Ca	II	K	synoptic	map
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How	about	polarity	of	magnetic	field	?

MWO	Sunspot	Field	Strength	
Measurements	(1917-present)



Pseudo-Magnetograms	(K-line	+	
sunspot	polarity	measurements)

(1)- missing
(2)- good	match
(3)- only	one	polarity

Overall	– 80%	
agreement	in	pixels	
polarity

Pevtsov	et	al	(2016)



Surface	Flux-Transport	Modeling

Virtanen	et	al	(2017)

“Evolve”	magnetic	
field:

• SG	Diffusion
• Meridional	flow
• Differential	
rotation

Observations	from	KPVT

Simulations	based	on	historical	data





But…

• Value	of	synoptic	data	is	under-appreciated
• Bibliometrics is	increasingly	used	as	a	measure	of	
importance	(and	funding	distribution)

• There	is	no	commercial	value	in	solar	data	(and	
derived	products	do	not	want	sharing	the	costs).

• Funding	is	declining	(also,	there	are	structural	
changes	in	funding	schemes).



Solar	Observatories	Around	the	Globe

https://www.iau.org/science/scientific_bodies/working_groups/255/

map

• NSO/GONG+SOLIS
• HAO/MLSO
• NJIT/BBSO
• Stanford/WSO
• CSUN/SFO
• UCLA/MWO

goo.gl/LRVhVk



Future	Plans

• EU:	SPRING	network	(possible	replacement	for	GONG):	4-6	
sites,	0.5-m	telescopes,	SOLIS-type	mount,	multi-wavelength	
helioseismology	and	vector	magnetography (Solarnet during	
the	EU	FP7).

• Japan:	CHAIN	- Continuous	Ha Imaging	Network
• Russia:	restoration	of		“Solar	Service”	Program	(1932-1998,	16	

stations).
• US:	GONG	refurbishing	and	upgrade
• Hungary:	 SOMNET	(Solar	Activity	MOF	Monitor)
• Greece:	Ionospheric	and	solar	SW	facility



Continuous	Ha Imaging	Network

Solar	Telescope	of	
Operational	Prognosis



Some	current	issues
• 3-5	year	funding	cycle	is	too	short	for	synoptic	programs
• Strong	emphasis	on	immediate	scientific	return	(most	in	US	

are	grants	funded)	
• Lack	of	long-term	planning	(no	well-defined	goals,	diminishing	

funding,	aging	facilities).
• Long-term	datasets	are	often	ad	hoc	collections.
• Lack	of	coordination	between	national	programs/	

observatories	(non-uniform/	duplicate	data).
• No	critical	evaluation	(what	do	we	need	to	observe,	what	is	

missing	etc).
• Data	preservation



Example:	research	vs.	long-term	
synoptic?

• PSPT	- Precision	Solar	Photometric	Telescope:	
1994-present,	2048x2048	images	in	the	blue	continuum	(409.	
nm),	red	continuum	(607.1	nm),	CaII K	(393.4	nm,	CaII K	
Narrow	Band	Wing	(393.6	nm),	and	CaII K	Narrow	Band	Core	
(393.4	nm).

• SFO:	Cartesian	Full	Disk	Telescopes,	CFDT1	
(mid-1986-present,	512×512	pixels,	5.12	arcsec/pixel)	and	
CFDT2	(mid-1992-present,	1024×1024	pixels,	2.5	
arcsec/pixel).



Chapman	et	al	(2013)



What	to	do	with	synoptic	data?

• Current	modus	operandi:	host	institute	“takes	care	of	its	own	
data”

• Data	may	be	hard	to	find	and	access	(FTP,	“ask	for	data”,	VSO).
• No	clear	long-term	plan	for	data	preservation	(loss	of	data	at	
the	end	of	project,	outdated	file	formats).

• Examples:	MWO	(CaK),	NSO	(coronal	data,	Kitt	Peak	spectral	
line	profiles,	sun-as-a-star,	solar	disk	center	(W.	Livingston	
data),	SP	K-line	monitor	spectra),	HK	MWO	stellar	dataset,	
observations	from	Haleakala	Solar	Observatory/UH

• NOAA		– emphasizes	space	weather,	lacks	sufficient	funding	to	
maintain	“general”	historical	synoptic	datasets.



What	needs	to	be	done	(observations)

• Critical	evaluation	of	synoptic	observations
• Develop	plan	for	replacing	instruments	for	
maintaining	critical	datasets	(network	of	
automated	stations?)

• Establish	new	funding	models	(longer	funding	
periods	for	synoptic	programs,	inter-agencies	
funding)

• Other	“working”	aspects	(e.g.,	format,	version	of	
data	reduction,	clear	description	of	data	and	
reduction).



What	needs	to	be	done	(data	
preservation)

• Create	comprehensive	list	of	data	to	preserve	
and	identify	funding	sources

• Develop	clear	path	for	preserving	synoptic	
data	and	identify	responsible	parties	(NOAA?	
NSF/NSO?,	NASA?)

• Realistic	long-term	data	preservation	plans	
must	be	required	for	all	future		synoptic	
programs



What	needs	to	be	done	(international	
collaboration)

• Leverage	international	collaboration	(share	
expenses	and	responsibilities,	prevent	
duplication,	data	sharing	policies/international	
agreements)

• Ensure	strong	support	from	international	
societies	(IAU,	SCOSTEP/ICSU,	WMO	etc).



http://www.iau.org/science/scientific_bodies/working_groups/255/https://www.iau.org/science/scientific_bodies/working_groups/255/



Brief	Description	of	WG

WG		was	created	at	the	end	of	2011-early	2012;	in	2015	after	the	
IAU	restructuring,	it	became	“Inter-Division	B	and	E	WG	on	
Coordination	of	Synoptic	Observations	of	the	Sun”	(functional).

Co-Chairs:	Frederic	Clette (Belgium) and	Alexei	Pevtsov	(USA)

WG	web	pages:
http://www.iau.org/science/scientific_bodies/working_groups
/255/

http://www.nso.edu/IAU-Com12 - direct	link	to	group	page



Thank	you	for	your	attention


