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Validation results of CME Arrival 
Prediction (Wold et al., 2016)
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CME ARRIVAL TIME PREDICTION ERRORS
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Average Absolute Error at Earth, STEREO A & B
March 2010 - Present (all runs)

Mar 2010 - Sep 2014 (3 spacecraft)
Oct 2014 - Dec 2015 (2 spacecraft)

Jan - Dec 2016 (two spacecraft)

291
237

36
18 hits

Error	is	larger	with	
only	two	spacecraft	
instead	of	three

During the period post 
Sept 2014
(without STEREOB 
and reduced STEREO A 
coverage) a reduction in 
skill of 2.3 hours



Database Of Notifications, Knowledge, Information 

• Online tool for dissemination of 
forecasts, notifications

• Catalog of space weather 
phenomena

• Knowledgebase of 
interpretations, simulation 
results, and forecasting analysis

• Linked to CME arrival 
ScoreBoard

• Comprehensive database search 
functionality.

CCMC/SWRC team provides real-time 
feeds to the DONKI.

(DONKI)



Database Of Notifications, Knowledge, 
Information (DONKI)
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STEREO_CAT
(http://ccmc.gsfc.nasa.gov/analysis/stereo) 

6

Snapshot	time

By	tracing	the	CME	front,	we	find	CME	speed,	estimate	CME	start	time,	&	source	location	
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Expanding Community of Models at CCMC: > 80

MODEL	ZOOM	IN	HERE
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The First-Principles Model of CME Magnetic 
Structure and Evolution is Available to the World 

StereoCAT CME Analysis Tool

EEGGL Eruption Event 
Generator by Gibson & Low 

SWMF AWSoM-R
Global MHD simulations of 

CME plasma and magnetic structure 
eruption and propagation through space

Simulated synthetic 
images as seen from 
SOHO or STEREO

Simulated magnetic 
structure of a CME



The First-Principles Model of CME Magnetic 
Structure and Evolution is Available to the World 

NASA press release: Jan 27 2017
https://www.nasa.gov/feature/goddard/2017/
new-space-weather-model-helps-simulate-
magnetic-structure-of-solar-storms

A	new	model	is	
mapping	out	the	path	
of	coronal	mass	
ejections	as	they	
travel	from	the	sun	to	
Earth,	where	these	
storms	can	interact	
with	our	planet's	
magnetic	fields	and	
cause	a	variety	of	
space	weather	
effects.



AWSoM-R/EEGGL/CME model at CCMC
Available for Runs-on-Request October, 2016  



Ambient+SWMF/AWSoM-R + StereoCAT+EEGGL+ 
+ CME + Synthetic Images +
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The	results	page	



Example	of	Synthetic	Coronagraph	Movie	
+	Observations



Example	of	Synthetic	Coronagraph	Images



Opportunity to use SWMF as a testbed 
for  planning new missions

• Use AWSoM-R (or other global models) to simulate 3D CME 
eruption (at solar surface), evolution (in the corona) and 
propagation.

• Simulate different shapes, forms, dynamics. 
• Generate synthetic (2D) coronagraph observations from L1 and 

L5 view points. 
• Simulated synthetic observations are then used as an input to 

different reconstruction techniques that will attempt to “build 
back” the 3D event 

• 3D output of simulations are used as a “ground truth”.
• Implement different scatter functions, etc. to simulate different 

aspects of planned instruments. Polarizing coronagraph 
synthetic images?

• Goal: Get ready to implement new experimental observations.



CCMC-I is a self-organizing forum for facilitating global initiatives on space 
weather research, development, forecasting & education
Approach: Forming dynamic international Working Teams 
Keys to success: Creating flexible environments and engaging motivated 
groups and individuals committed to active participation

CCMC-International http://ccmc.gsfc.nasa.gov/ccmci



The Forum brings together space environment experts, models 
developers, data providers, forecasters and end-users to
o establish internationally recognized metrics that are meaningful and 

informative to end-users, developers, and decision makers;
o evaluate the current state of space environment models, applications and 

forecasting techniques;
o facilitate communications between forecasters and researchers;
o address challenges in data-model comparison
o quantify and track progress over time



Ongoing International Initiatives (example) 
Led by CCMC and European Expert Groups: 

Testing Predictive Capabilities Before Event Onset  

CME	Scoreboard

• Collecting and displaying event forecasts from multiple models in 
Forecasting Methods Scoreboards

• Generate experimental international community-wide ensemble 
forecasts.

• Demonstrate operational potential to users.

Flare	Scoreboard

SEP	Scoreboard

Leads: CCMC (L. Mays)

Leads: ROB (J. Adries) 
Trinity College Dublin (S. Murray)

Leads: BIRA-IASB(M. Dierckxsens, N. Crosby)
UK Met Office (M. Marsh) 

> 20 participating 
models / 
expert groups
world-wide 



Assessing of Space Weather Understanding & Applications
When: April 3-7, 2017         Where: Cape Canaveral, FL

Define internationally recognized metrics that are meaningful 
and informative to end-users &  developers.
Evaluate current state and develop a procedure to trace 
progress over time.
A part of the unfolding activities of the  International Forum for 
Space Weather Capabilities Assessment 
Assemble dynamic international teams for each focused 
evaluation topic.

Hands-on working sessions.  Discussions. Deliverables.

International CCMC – LWS
Workshop 



SPASE	metadata	implementation



SPASE	metadata	implementation



SPASE	metadata	implementation

New!
L1-L5

CME Properties
Reconstruction 

Focused Evaluation Topic 


