
Community Coordinated Modeling Center

The Community Coordinated Modeling Center (CCMC), 
established in 2000, is a multi-agency partnership to enable, 
support, and facilitate research and development of space science 
and space weather models within the community.  It is located at 
the NASA Goddard Space Flight Center (GSFC).  The main goals 
identified in the CCMC concept of operations are: 1) to facilitate 
research and model development to advance understanding; 2) to 
support the transition of research models to space weather 
operations.  

The CCMC currently hosts one of the largest and expanding collection of space 
science and space weather models developed by the Heliophysics community.
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Simulation Services

Runs-On-Request (ROR) is our flagship simulation service.  It allows users to 
submit a model run request via an online form.  Once the request is processed and 
completed, results are published on the CCMC website with an automatic email 
notification sent to the requestor.  The requestor would have the option to 
download the full output on their computer and/or analyze the run via CCMC 
visualization and analysis services.  All ROR runs are archive at the CCMC for long 
term storage and are searchable by anyone.

Continuous/Real-time Run (CR) system is for models that the CCMC execute 
continuously or in batch mode using near real-time observation data as inputs.  
Post processed results of such runs are often sent to iSWA and other scoreboard 
applications for use and display.

Instant Run (IR) system allow users to execute models and view results 
immediately via the web interface.  It is important to note that not all CCMC hosted 
models are suitable and available for instant execution.  Also results of instant run 
models are not archive for long term storage.  

Instant 
Run

Continuous/
Real-time Run

Runs on 
Request

Visualization & Analysis Services

CCMC interactive Web-based visualization tool allows users to analyze simulation 
results and to perform scientific research without the need to download ROR 
simulation run outputs.  When a ROR run is completed, a "view run" page will be 
made available to users. On the "view run" page, pending the model, under "Output 
Data" there are various options to view the run output via the interactive web 
visualization tool.

Kamodo is an official NASA open-source project written in python that is built upon 
the functionalization of datasets. It is a CCMC developed and maintained software 
tool for access, interpolation, and visualization of space weather models and data.

OpenSpace is open-source interactive data visualization software designed to 
visualize the entire known universe and portray our ongoing efforts to investigate 
the cosmos. The CCMC has partner with the OpenSpace team to provide model
outputs to be visualized via the OpenSpace software.
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Validation Effort

The CCMC facilitate and support various validation efforts in the community.  
Validation results are published and presented at various science meetings 
throughout the year.  In addition, the CCMC has developed the Comprehensive 
Assessment of Models and Events using Library Tools (CAMEL) framework.  Multiple 
International Space Weather Action Teams (ISWAT) are working closely with the 
CCMC to host their validation progress including all results openly on the CAMEL 
framework.  

To support near real-time or pre-event onset community wide validation efforts, the 
CCMC has developed various scoreboards applications focusing on validating the 
predicted impact and/or arrival of different space weather phenomena (e.g. Coronal 
Mass Ejections, solar flare, solar energetic particles).
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Space Weather Data Portals

The integrated Space Weather Analysis (iSWA) system is a flexible, turn-key, 
Web-based dissemination system for NASA-relevant space weather information that 
combines forecasts based on the most advanced space weather models with 
concurrent space environment information. iSWA provides access to continuous/
real-time model output ran at the CCMC.

The Space Weather Database Of Notifications, Knowledge, Information 
(DONKI) system chronicles the real-time interpretations of space weather 
observations, analysis, model output and notifications provided primarily by the 
Moon-to-Mars (M2M) Space Weather Analysis Office.
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