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CCMC	community	scoreboards

• Fostering	world-wide	community	validation	projects	that	
ultimately	help	researchers	improve their	CME,	flare,	and	SEP	
forecasts	and	determine	their	usefulness.

• Allow	a	consistent	real-time comparison	of	various	operational	
and	research	forecasts.	Complementary	to	non-real	time	
model	assessments	such	as	the	International	Forum	for	Space	
Weather	Capabilities	Assessment.

• The	flare	and	SEP	system	is	automated such	that	model	
developers	can	routinely	upload	their	predictions.

• Forecast	data	is	parsed	and	stored	in	a	database accessible	to	
anyone	via	an	API.



Flare	Scoreboard
https://ccmc.gsfc.nasa.gov/challenges/flare.php



Flare	Scoreboard

• Allows	a	consistent	
real-time	
comparison	of	
various	operational	
and	research	flare	
forecasts.

• Automated	system;	
model	developers	
can	routinely	upload	
their	predictions	to	
an	anonymous	ftp

• Forecast	data	is	
parsed	and	stored	in	
a	database	which	
accessible	to	anyone	
via	an	API

• This	project	is	led	by	
Sophie	Murray	(TCD)	
and	SIDC.	The	
planning	group	
includes	expert	
scientists	as	well	as	
operational	space	
weather	prediction	
centers.

https://ccmc.gsfc.nasa.gov/challenges/flare.php



Flare	Scoreboard



The	full	disk	and	active	region	flare	forecasts	can	currently	be	viewed	on	an	interactive	display	overlaid	on	an	
SDO/AIA	or	HMI	image	of	then	Sun	and	will	be	dynamically	paired	with	a	graph	of	flare	probability	vs.	time	
(coming	soon)

Flare	Scoreboard:	Future
https://ccmc.gsfc.nasa.gov/challenges/flare.php



https://ccmc.gsfc.nasa.gov/challenges/flareinfo/flareforecast_template_v1.0_example.xml



Solar	Flare	Scoreboard	API	- CATALOG

{
"HAPI": "1.1", 
"catalog": [ 
{ 
"id": "SIDC_Operator_FULLDISK",
"title": "SIDC human operator moderated",
"type": "FULLDISK",
"version": "2" 

}, 
{ 
"id": "SIDC_Operator_REGIONS",
"title": "SIDC human operator moderated",
"type": "REGIONS", 
"version": "2" 

}, 
{ 
"id": "MO_TOT1_FULLDISK",
"title": "Met Office",
"type": "FULLDISK",
"version": "1" 

}, 
{ 
"id": "BoM_flare1_FULLDISK",
"title": "Australian Bureau of Meteorology, Space Weather Services Flarecast automatic 

forecast",
"type": "FULLDISK",
"version": "1" 

}, 
…

https://iswa.ccmc.gsfc.nasa.gov/IswaSystemWebApp/flarescoreboard/hapi/catalog



{ 
"fill": null, 
"name": "M", 
"type": "double", 
"units": "probability"

}, 
{ 
"fill": null, 
"name": "X", 
"type": "double", 
"units": "probability"

} 
], 
"startDate": "2016-05-

02T00:00:00.0", 
"status": { 
"code": 1200, 
"message": "OK" 

}, 
"stopDate": "2017-11-

01T00:00:00.0" 
}   

Solar	Flare	Scoreboard	API	- INFO

{
"HAPI-API": "1.1", 
"parameters": [
{ 
"fill": null, 
"length": 22,
"name": "start_window",
"type": "isotime", 
"units": "UTC" 

}, 
{ 
"fill": null, 
"length": 22,
"name": "end_window",
"type": "isotime", 
"units": "UTC" 

}, 
{ 
"fill": null, 
"length": 22,
"name": "issue_time",
"type": "isotime", 
"units": "UTC" 

}, 

Input	Parameter:
id	(required)

JSON	returned:
startDate,
stopDate

parameters:	
(start_window,	
end_window,

M,C,X)

https://iswa.ccmc.gsfc.nasa.gov/IswaSystemWebApp/flarescoreboard/hapi/info?&id=NOAA_1_FULLDISK

The	Heliophysics	Application	Programmer's	Interface	(HAPI)	data	access	specification	is	a	RESTful	API	and	
streaming	format	specification	for	delivering	digital	time	series	data.	The	HAPI	specification	describes	a	
minimum	set	of	capabilities	needed	for	a	server	to	allow	access	to	the	time	series	data	values	within	one	
or	more	data	collections.



], 
"format":	"json",
"parameters":	[
{ 
"fill":	null, 
"length":	22,
"name":	"start_window",
"type":	"isotime", 
"units":	"UTC" 
}, 
{ 
"fill":	null, 
"length":	22,
"name":	"end_window",
"type":	"isotime", 
"units":	"UTC" 
}, 
{ 
"fill":	null, 
"length":	22,
"name":	"issue_time",
"type":	"isotime", 
"units":	"UTC" 
}, 
{ 
"fill":	null, 
"name":	"M", 
"type":	"double", 
"units":	"probability"
}, 
.	.	.	 

Solar	Flare	Scoreboard	API	– DATA	(JSON)
https://iswa.ccmc.gsfc.nasa.gov/IswaSystemWebApp/flarescoreboard/hapi/data?
&id=NOAA_1_FULLDISK
&time.min=2017-10-25 00:00:00.0
&time.max=2017-10-31 00:00:00.0
&format=json

{
"HAPI": "1.1", 
"data": [ 
[ 
"2017-10-25T00:00:00.0", 
"2017-10-26T00:00:00.0", 
"2017-10-22T22:00:00.0", 
0.1,
0.01 

], 
[ 
"2017-10-25T00:00:00.0", 
"2017-10-26T00:00:00.0", 
"2017-10-24T22:00:00.0", 
0.01,
0.01 

], 
[ 
"2017-10-26T00:00:00.0", 
"2017-10-27T00:00:00.0", 
"2017-10-24T22:00:00.0", 
0.01,
0.01 

], 
[ 
"2017-10-27T00:00:00.0", 
"2017-10-28T00:00:00.0", 
"2017-10-24T22:00:00.0", 
0.01,
0.01 

]. . . , 

Input	Parameter:
id	(required)

time.min (required)
time.max(required)
format(csv or	json)

parameters	(optional)

JSON	returned:
Data	+	Info



. . .
#  { 
#   "fill": null, 
#   "name": "X", 
#   "type": "double", 
#   "units": "probability" 
#  } 
# ],
# "startDate": "2016-05-02T00:00:00.0", 
# "status": { 
# "code": 1200, 
# "message": "OK" 
# }, 
# "stopDate": "2017-11-02T00:00:00.0" 
#} 
2017-10-25T00:00:00.0,2017-10-26T00:00:00.0,2017-10-22T22:00:00.0,0.01 
2017-10-25T00:00:00.0,2017-10-26T00:00:00.0,2017-10-24T22:00:00.0,0.01 
2017-10-26T00:00:00.0,2017-10-27T00:00:00.0,2017-10-24T22:00:00.0,0.01 
2017-10-27T00:00:00.0,2017-10-28T00:00:00.0,2017-10-24T22:00:00.0,0.01 
2017-10-26T00:00:00.0,2017-10-27T00:00:00.0,2017-10-25T22:00:00.0,0.01 
2017-10-27T00:00:00.0,2017-10-28T00:00:00.0,2017-10-25T22:00:00.0,0.01 
2017-10-28T00:00:00.0,2017-10-29T00:00:00.0,2017-10-25T22:00:00.0,0.01 
2017-10-27T00:00:00.0,2017-10-28T00:00:00.0,2017-10-26T22:00:00.0,0.01 
2017-10-28T00:00:00.0,2017-10-29T00:00:00.0,2017-10-26T22:00:00.0,0.01

Solar	Flare	Scoreboard	API	– DATA	(CSV)
https://iswa.ccmc.gsfc.nasa.gov/IswaSystemWebApp/flarescoreboard/hapi/data?
&id=NOAA_1_FULLDISK
&time.min=2017-10-25 00:00:00.0
&time.max=2017-10-27 00:00:00.0
&format=csv

#{ 
# "HAPI": "1.1", 
# "format": "csv", 
# "parameters": [ 
#  { 
#   "fill": null, 
#   "length": 22, 
#   "name": "start_window", 
#   "type": "isotime", 
#   "units": "UTC" 
#  }, 
#  { 
#   "fill": null, 
#   "length": 22, 
#   "name": "end_window", 
#   "type": "isotime", 
#   "units": "UTC" 
#  }, 
#  { 
#   "fill": null, 
#   "length": 22, 
#   "name": "issue_time", 
#   "type": "isotime", 
#   "units": "UTC" 
#  }, 
#  { 
#   "fill": null, 
#   "name": "M", 
#   "type": "double", 
#   "units": "probability" 
#  }, 

CSV	returned:
Data	+	Info	



SEP	Scoreboard

• Planning	for	the	SEP	Scoreboard	has	started	(led	by	Mark	Dierckxsens at	BIRA-IASB	and	
the	Mike	Mash	at	UK	Met	Office)

• Builds	upon	the	flare	scoreboard	and	CME	arrival	time	scoreboard
• Automated	system;	model	developers	can	routinely	upload	their	predictions	to	an	
anonymous	ftp.	Forecast	data	will	be	parsed	and	stored	in	a	database	which	accessible	to	
anyone	via	an	API

• SEP	forecasts	can	be	roughly	divided	into	three	categories:

• The	SEP	scoreboard	will	focus	on	real-time	forecasts	(first	and	second	categories)	and	will	
collect:	proton	flux	profile,	threshold	crossing	probability,	onset	time,	and	duration.

• The	SEP	scoreboard	team	will	also	coordinate	with	the	SEP	Working	Team	for	historical	
comparisons,	particularly	for	those	physics-based	models	in	the	third	category	that	are	
not	ready	or	relevant	for	real-time	modeling.		

• Next	steps	for	the	SEP	Working	Team:	SHINE	session	on	model/data	comparisons	for	1-2	
campaign	events.

https://ccmc.gsfc.nasa.gov/challenges/sep.php



Predicted	proton	flux	time-seriesProbability	heat	map	at	a	
single	time

SEP	Scoreboard	Planning	
Display	ideas

https://ccmc.gsfc.nasa.gov/challenges/sep.php



All	prediction	methods	are	welcome	and	all	are	encouraged	to	participate.	

https://kauai.ccmc.gsfc.nasa.gov/CMEscoreboard

CME	Arrival	Time	Scoreboard
Community	predictions	for	the	 6	Sep	2017	CME



Future:Linking the	Scoreboards

Example	of	activities	linked	to	a	CME	event	in	
the	CCMC	DONKI	database:
http://kauai.ccmc.gsfc.nasa.gov/DONKI


