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CCMC Simulation Services: Runs-on-Request
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ccmc.gsfc.nasa.gov

• Advances the community’s 
scientific research

• Mission science/planning 
support

• Model validation in a 
research setting

• Model delivery point



• CCMC hosts ~100 models, 20 of which are also running in real time, including 
experimental model chains

• CCMC approach to finding model forecasting value: highlight the forecast possibilities 
while keeping in mind the model limitations. Experiment.

• Real time model outputs are available via iSWA displays and streaming

Goals include:
• Validation in a real time setting
• Demonstration of operational 

potential and facilitate entry to R2O 
pipeline

• Mission science campaign support
• Feedback for the model developer 

on long term model performance

https://iswa.ccmc.gsfc.nasa.gov

CCMC Simulation Services: Continuous Real Time Runs



CORHEL/MAS-TDm (Predictive Science Inc.)
An Interface for Modeling Stable and Unstable Flux Ropes in Realistic Solar Magnetic Fields

• Inserts user designed Titov-Demoulin (TDm) flux 
rope into observed active region field 

• Output drives MAS MHD model of flux rope 
evolution to simulate CME eruption

• TDm Flux Rope Designer web interface available 
via CCMC runs on request website

• MHD evolution runs executed locally or on 
Pleiades

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=CORHEL/MAS-TDM

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=CORHEL/MAS-TD
https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=CORHEL/MAS-TDM


SWMF AWSoM Model of CME Magnetic Structure and Evolution

StereoCAT CME Analysis Tool

EEGGL Eruption Event 
Generator by Gibson & Low 

SWMF Team: Igor Sokolov, Lulu Zhao, Meng Jin CCMC: R. Mullinix, A. Taktakishvili

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 CME

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=SWMF%20AWSoM%20R

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=SWMF%20AWSoM%20R


WSA on Runs-on-Request and Real-Time
version 5.2

Runs-on-Request: https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=WSA%205.2

Real time runs on new iSWA gallery cygnet: https://go.nasa.gov/2YUjlL3

Coming soon: Probability contour 
maps of solar wind source tracing:

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=WSA%205.2
https://go.nasa.gov/2YUjlL3


• Until recently, models of the global corona and inner heliosphere have been driven by 
single static photospheric synoptic magnetograms. 

• Time evolving models of the global photospheric field are now becoming available. 
• CCMC is redeveloping its Runs on Request and real-time systems to offer WSA-ENLIL 

simulations driven either by a sequence of time-interpolated GONG or ADAPT 
magnetograms. 

http://ccmc.gsfc.nasa.gov/requests/SH/E28/enlil_options.php

Time-dependent WSA-ENLIL
version 2.8 available, 2.9 coming soon

http://ccmc.gsfc.nasa.gov/requests/SH/E28/enlil_options.php


CCMC serves 1st real-time physics-based SEP forecast with WSA-ENLIL-SEPMOD Also 
available for community use via Runs-on-Request 

• SEPMOD inputs are taken from 
WSA-ENLIL CME driven shocks

• Real time run outputs are displayed on 
the SEP Scoreboard automatically

STEREO B

Earth

Parker Solar Probe

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=SEPMOD

https://ccmc.gsfc.nasa.gov/models/modelinfo.php?model=SEPMOD


CORHEL (MAS)WSA-ENLIL+Cone SWMF: AWSoM-R

EPREMSEPMOD SWMF:-M-FLAMPA SWMF: Kota SEP

Coupled Heliosphere and SEP models 
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Modelers: N. Arge, D. Odstrcil, J. Luhmann, J. Linker, N.Schwadron, M. Gorby, I.Sokolov, G. Li, S. Dalla, M. Zhang 

ZEUS-3D

iPATH SPARXZhang model



Validation: CCMC community scoreboards

• Scoreboards collect forecasts from the community before 
event is observed

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

Leads: CCMC 
(L. Mays),
UK Met Office Leads: Trinity College Dublin 

(S. Murray), ROB (J. Andries) 
Leads: NASA SRAG, CCMC (L. Mays), 
BIRA-IASB (M. Dierckxsens)

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

Leads: PredSci (P. Riley), 
University of Reading 
(M. Owens)

IMF Bz
Scoreboard

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


★ Publicly available Dec 2020
★ Supports SRAG console 

operators and M2M analysts
★ Forecasts from multiple 

models are collected and 
uniformly displayed in real 
time

★ Ability to go back in time
★ Engages participation from 

the scientific community
★ 8 participating models

https://sep.ccmc.gsfc.nasa.gov/intensity/
https://sep.ccmc.gsfc.nasa.gov/probability/

Scoreboard

https://sep.ccmc.gsfc.nasa.gov/intensity/
https://sep.ccmc.gsfc.nasa.gov/probability/


Recent SEP activity: 
May 29, 2021



https://iswat-cospar.org/

https://iswat-cospar.org/
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Use case for co-hosting 
observational and model data 
in the Cloud

Heliophysics 
JupyterHub

The code, models and data are easily imported and used in 
the cloud-based analytics platform (such as the Heliophysics 
JupyterHub). 
Users can work with much larger datasets and greater compute than 
available on their laptop.

Community feedback is requested on what data should be made available for this project! 
https://go.nasa.gov/2XpXQkQ

New NASA GSFC Heliophysics Digital Resource Library Project:

https://go.nasa.gov/2XpXQkQ


Solar/Heliosphere Models coming soon to CCMC

• CORHEL upgrade
• GAMERA Solar Helio
• ENLIL upgrade
• iPATH
• SWMF M-FLAMPA
• EPREM



Thank you
&

feel free to get in touch with questions!

m.leila.mays@nasa.gov
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