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Article 1: 

The Community Coordinated Modeling Center: 

A Hub & A Community Resource  

Y. Zheng1, M. M. Kuznetsova1, M. L. Mays1, A. A. Pulkkinen1,  

C. Wiegand1 and CCMC team 
1Space Weather Laboratory, Heliophysics Science Division,  

NASA Goddard Space Flight Center, Greenbelt, MD, USA 
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in model development, while accelerating 
the transition of models from research to 
operations (https://ccmc.gsfc.nasa.gov/). 
The CCMC serves as a hub interconnect-
ing all key elements of the space weather 
capability system: observations, model-
ing, research, and operations. 

I. INTRODUCTION 

The Community Coordinated Modeling 

Center (CCMC) was established as a stra-

tegic investment into the National Space 

Weather Program in the U.S. and was des-

ignated as a long-term, flexible solution 

for maximizing the return on investments  

Figure 1.  CCMC Assets and Services. 
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II. CCMC ASSETS AND SERVICES 

The main assets and services of CCMC can be catego-
rized as follows: Models, Simulation Services, Valida-
tion, Applications (including multipurpose tools, interac-
tive archives, actionable displays), Space Weather Ser-
vices and Education (as shown in Figure 1).  

III. HIGHLIGHTS 

Due to space limitation, only two items are highlighted 
here. One is the newly launched International Forum for 
Space Weather Modeling Capabilities Assessment under 
óValidationô and the other is the one-day space weather 
school prior to an international science meeting, along 
with two hands-on sessions during the meeting. 

A. Forum 

The CCMC has been engaged in multifaceted model 
evaluation and validation efforts: 1. Independent evalua-
tions in support of research model transitions to opera-
tions and operational model upgrades; 2. Community-
wide modeling challenges through the CEDAR, GEM 
and SHINE science programs; 3. Research assessment of 
real-time forecasts via  different scoreboards, such as 
CME arrival scoreboard (https://
kauai.ccmc.gsfc.nasa.gov/CMEscoreboard/), flare score-
board (https://ccmc.gsfc.nasa.gov/challenges/flare.php), 
SEP scoreboard (https://ccmc.gsfc.nasa.gov/challenges/
sep.php),  and possible other types of scoreboards in the 
future; 4. The newly launched international forum for 
space weather modeling capabilities assessment.   

The goals of the ñInternational Forum for Space Weather 
Modeling Capabilities Assessmentò are to define metrics 
to assess the current state of space weather modeling 
capabilities and to help capture scientific progress in 
models that feed into operations. Model and application 
developers, data providers, forecasters, and end-users are 
working together to establish internationally recognized 
metrics meaningful to end-users and decision makers. 
The forum is a long-term activity to evaluate the current 
state of space environment applications, forecasting 
techniques, challenges in data-model comparison, uncer-
tainties and sensitivities to external drivers, internal pa-
rameters and assumptions. 

To address the goals of the forum, six physical domains 
were identified, with multiple working teams within 
each domain. Two additional teams were established to 
focus on information architecture and general scientific 
progress tracking issues common to all the physical do-
mains.  For a description of the domains, working teams, 
and progress reports please see https://
ccmc.gsfc.nasa.gov/assessment/forum-topics.php. To 
jumpstart the forum, the CCMC organized the 
ñInternational CCMC-LWS working meeting: Assessing 
Space Weather Understanding and Applicationsò, held 
on April 3-7, 2017 in Cape Canaveral.   

We encourage those who are interested to sign up to par-
ticipate.  

B. Space Weather School 

The CCMC has created an exciting blend of activities 
that take advantage of unique, multi-faceted opportuni-
ties for hands-on education.  One aspect is the Research, 
Education, and Development Initiative (REDI) that in-

cludes four closely interconnected components: Space 
Weather REDI, Career REDI, Planetarium REDI, and 
International REDI. Space Weather REDI aims to educate 
the next generation about space weather and its effects on 
society. Activities include the development of a modular 
on-line repository of space weather related educational 
material and hands-on exercises based on the CCMCôs 
state-of-the-art models, tools, and systems. We continue 
to host Space Weather Bootcamp training for CCMC in-
terns, spacecraft operators, educators, and other students 
and professionals at various technical levels.  Career 
REDI provides undergraduate and high school students 
with internship opportunities beneficial for any future 
career pursuit. Besides the onsite 2-week long space 
weather bootcamp held annually, CCMC also hosts tai-
lored short-duration bootcamps to different users groups, 
traveling bootcamps, as well as space weather schools 
prior and during part of science meetings.  

By leveraging CCMCôs specialized space weather scien-

tists, invited space weather experts from different organi-

zations, and strong support from the local organizing 

committee/institute, a full day program covering different 

aspects of space weather science, effects and resources 

(together with two hands-on sessions throughout the week 

of the Science for Space Weather Workshop) held in in 

Goa, India, January 24 - 29, 2016 was a huge success 

(https://ccmc.gsfc.nasa.gov/support/ILWS/index.php). 

Figure 2 shows some pictures from the 2016 Goa school. 

The space weather school participants were mostly gradu-

ate students. A similar space weather school is to be held 

prior and during the 2nd VarSITI General Symposium in 

Irkutsk, Russia in July 2017.  This space weather school 

has been organized in collaboration among the CCMC, 

the Institute of Solar-Terrestrial Physics (Irkutsk, Russia), 

the Center of Excellence in Space Sciences India (CESSI) 

and the SCOSTEP-VarSITI program. The main leads for 

the school are: Drs Larisa Kashapova, Dibyendu Nandi, 

Kazuo Shiokawa and Yihua Zheng.  
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Figure 2.  Space Weather School in Goa, India (2016). 
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Article 2: 

David Webb1 and Nariaki Nitta2 
1Institute for Scientific Research (ISR), Boston College, Newton, MA, USA  
2Lockheed Martin Solar and Astrophysics Laboratory (LMSAL),  

Lockheed Martin Advanced Technology Center (ATC), Palo Alto, CA, USA  

S olar transients, mainly Coronal Mass Ejections (CMEs), flares, and Corotating Interaction Regions 

(CIRs) are important aspects of coronal and interplanetary 

dynamics. CMEs are the dominant, short-term contributor 

because they inject large quantities of mass and magnetic 

flux into the heliosphere. CMEs can drive interplanetary 

shocks, a key source of solar energetic particles (SEPs). 

CMEs and their associated phenomena drive the most 

severe space weather at Earth.  

V arSITI focuses on the period of the low solar-

activity cycle 24 and its consequences at Earth. 

ISEST (International Study of Earth-affecting Solar Tran-

sients) is one of four VarSITI projects. Its goal is to (1) 

understand the origin, evolution and propagation of solar 

transients through the heliosphere to Earth, and (2) im-

prove the prediction capability for the arrival of these 

transients and their potential impacts at Earth.  

T o study these issues in a global picture, the ISEST project has seven working groups (WGs). ISEST 

WG 4 focuses on the study of Campaign events and is led 

by the authors. Its task is to integrate theory, simulations 

and observations to better understand the chain of cause-

effect activity from Sun to Earth for several carefully se-

lected events. ISEST provides ñtextbookò or well under-

stood cases to the community, but WG 4 also examines 

more controversial events, such as ñstealthò CMEs and 

problem ICMEs to enhance our understanding. An em-

phasis of WG 4 is on why do forecasts fail and how can 

we improve our predictions?  
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ISEST Working Group 4 Campaign Events Studies 
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Table 1. ISEST WG4 Event List. 

                                                                                                                                                                                      Kp/G    Forecast 

Dates               Source             Geo-response               Dst      Level    Success  

 

VarSITI-wide Campaign Study Events 

 

*1)  2012 July 12-14           X1 flare, wave, fast CME              Shock, MC, Strong storm             -127      7/G3    Under-predicted 

*2)  2012 Oct. 4-8        CME; weak surface signs.             Shock, MC, Moderate storm             -105      6+/G2    Under-predicted  

3)  2013 March 15-17         M1 fl, wave, EP, IV, fast halo       Shock, MC? SEP, Strong storm   -132      6+/G2  

*4)  2013 June 1                 Slow CME on 27 May?                 

                                            CH influence?         Cause of Strong storm unclear; CIR?  -119      7/G3    Failed-not predicted 

*5)  2015 March 15-17       C9;C2 fl, wave, EP, fast CME       Shock, sheath, MC, Severe storm, FD  -223      8+/G4    Under-predicted 

*6)  2015 June 21-24          2 M fls, waves, fast halo CMEs     Shock, sheath, MC, SEP, Severe storm       -204      8+/G4    Mostly successful 

 

Other ISEST/MiniMax Study Events  

 

7)  2012 March 7-9        X5 flare, wave, fast CME       Shock, MC, Severe storm             -131      8/G4  

8)  2012 July 23-24        2 flares? wave, EPs                Extreme ST-A event; ñStrong stormñ       (Carr.-type) ---  

9)  2012 Jan. 6         CME <2000 km/s, over WL        GLE at Earth                        No       ---    

10) 2014 Jan. 7-9        X1 fl, wave, fast asym halo       Shock, SEP. No storm- CH deflection; 

                                                  AR channeling?               No      ¢3     

*11) 2014 Sep. 10-13          X2 flare, wave, sym halo.       Shock, MC, Moderate Storm, FD           -75        7/G3    Over-predicted 

____________________________________ 

 

Geo-response: MC = magnetic cloud; SEP = solar energetic particle event; CIR = corotating interaction region; GLE = ground-level  

 event; AR = active region; CH = coronal hole; FD = Forbush decrease 

* = Events featured in Webb and Nitta (Solar Phys., submitted, 2017). 
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T able 1 is a summary of the 11 events that have been discussed and analyzed by WG 4. These studies have 

resulted in many presentations and published papers. The 

first six events were chosen as VarSITI-wide Campaign 

Study Events because they had geo-effects of interest to 

one or more of the other three VarSITI projects.  Five of 

these events plus the 10-13 September 2014 event were 

recently analyzed for a paper submitted to the Topical 

Issue on ñEarth-affecting Solar Transientsò (Webb and 

Nitta, 2017) for the Solar Physics journal. The goal was 

to study a set of well-observed events to understand why 

some events are successfully forecast (textbook cases), 

whereas others become problem or failed forecasts.  For 

each event the columns in Table 1 describe the solar 

source regions, the effects or responses at Earth, and the 

resulting peak storm levels in Dst and Kp and the equiva-

lent NOAA ñGò level. 

Figure 1.  (Top) NOAA/SWPC plot of the Kp index for three days from 21-24 June 2015. The red bars indicate the storm levels with Kp 

> 4. (Bottom) Images showing the June 21 flare and dimming region in AIA 211¡ (top panels), and the symmetric halo CME and 

GOES X-ray plot (bottom panels). This fast (1300 km/s) halo CME was associated with the M2.6 flare at N12ÁE13Á peaking at 01:42 UT.  
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H ow successful the forecasts were is noted in the last column of Table 1. The July 2012 and June 2015 

cases were initially considered textbook cases but the 

forecasts were not fully accurate. The June 2015 case 

involved a compound event that likely pushed the storm 

level to severe. The next three cases were all considered 

problem events that we now understand: March 2015 - 

two CMEs possibly interacted near the Sun and were 

deflected by a CIR; September 2014 - the storm was 

very over-predicted because the shock sheath and mag-

netic cloud fields were almost entirely northward (+Bz); 

October 2012 - a CME was identified but the surface 

signatures were weak and confusing, leading to uncer-

tainties in the arrival time. The May-June 2013 case was 

a problem event which we still do not fully understand. 

No storm was forecast but a brief, strong storm occurred.  

The 21-24 June 2015 case (see figures) was a compound 

event. The NOAA forecast of a severe storm was accu-

rate but delayed.  The storm was mainly caused by the 

ICME with its magnetic cloud that followed shock S3, 

but the severity was enhanced by other shocks and 

sheaths plus fast solar wind that compressed the solar 

wind structures.  

Reference 

Webb, D. and N. Nitta (2017), Study on understanding 

problem forecasts of ISEST campaign flare-CME 

events, Solar Phys., Under Review.  

Figure 2.  Solar wind measurements at Wind and associated Dst index for the 22-24 June 2015 event. The shaded region shows the 

overall ejecta interval, while the hatched areas indicate two small flux ropes identified within the ICME. Three shocks are ob-

served ahead of the ejecta. The last shock (S4) was driven by the CME that occurred at the Sun on 22 June and was overtaking the 

ICME at 1 AU. From Liu et al. (ApJL, 809, L34, 2015).  


