Investigating Space
Weather with CCMC's
ISWA & DONKI Dash

Elana Resnick & CCMC Team

CCMC Training and Project Coordinator

April 27, 2026

elana.m.resnick@nasa.gov



Outline

1. Introduction

2. ISWA tutorial

3. DONKI-Dash tutorial
4. Trainings at CCMC

4/27/26 2026 SWW Student Session Presentation - Resnick




The Community Coordinated Modeling Center

Facilitate
space science and
space weather
research & model
development

Support the transition
of advances in
research to space
weather operations

Mu/t/ -agency strategic investment in US space weather program
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Space Weather R202R
Teamwork Across Agencies

* Entry point for R202R

* Development of the SEP Scoreboards
* Onboarding and hosting models

* Technical expertise

* Model expertise
* Infrastructure

*  Human-in-the-loop
products

* CME inputs for SEP
Scoreboard models

* Space weather monitoring
and analyses ‘
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Space Radiation
operations

Expert end users
Validation

Model development

Model Developers at
Research Institutions

* Primary Support for SRAG
* Operational Support for the Nation
* Testbed & R202R
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Computing:

On-premises servers & clusters
HPC systems at Ames
AWS Cloud

Storage:
Dell Power-Scale
BlackPerl Tape
Cloud Storage (S3+EFS/EBS)

Searchable Simulation Archive
40,000+ runs
~6000 runs per year

Online Interactive
Analysis/Visualization,
Derived products,
Downloads, API, https

O Enables open use of state-of-the-art models without barriers

O Do-it-yourself: User-configurable simulation settings, interactive tools for inputs
generation from observational data

O Expert-guided service: user advising and custom simulations

O Enables model validations by the entire community for historic time periods
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Space Weather Terminology Overview

 Solar cycle: the sun cycles through seasons: solar max and solar min, around
every 11 years

 Flares: large eruptions of electromagnetic radiation from the Sun lasting
from minutes to hours

* Coronal Mass Ejections (CME): bursts of solar plasma caused by flares or
filament eruptions

* Solar energetic particles (SEP): high-speed, charged particles—primarily
protons and electrons—emitted by the Sun during intense activity

* Galactic Cosmic Rays (GCR): slowly varying, highly energetic background
source of energetic particles that constantly bombard Earth. GCR originate

outside the solar system and are likely formed by explosive events such as
supernova
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Space Weather Terminology Overview

* Magnetosphere - dynamic, bubble-like region surrounding Earth,
formed by the interaction of the solar wind with our planet's
magnetic field

e DST - Disturbance Storm Time: metric that measures the intensity of
geomagnetic storms by quantifying the strength of the Earth's ring
current

* Kp - global, three-hourly measure of geomagnetic activity, ranging
from 0 to 9, that quantifies disturbances in the Earth's magnetic field
driven by the solar wind
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Solar flare

October 3, 2024

X9

SDO
AlA
131
12:25:65 UT

https://iswa.ccmc.gsfc.nasa.gov/app/?layout=
oct032024 x9

SDO/AIA 131 2024-10-03 12:21:22 UT

https://tinyurl.com/oct3x9
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Coronal Mass Ejection June 21, 2015
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Mars Dashboard on ISWA

o MAVEN particles, fields, flares () Gommunity Coordnated
N lodeling Center

o MSL/RAD dose rate

coming soon:
o Mars Odyssey/HEND S4+S6,
NS GCR

LANL GCR Counter

2R rmeeT
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AR e T

o MSL/Mastcam, Perseverance/
Mastcam-Z Sunspot images

CCMC is developing Mars CME and SEP Scoreboards

Christina Lee, Mars data experts, and M2M SWAO are creating a
forecaster user guide for these data products

Alessandro Bruno developing Mars SEPSTER2D SEP foredast model




Investigate!

Load the ‘Current Real Time Conditions’ layout for the ‘Last 3 Days'.
What do you notice for the current conditions for space weather?
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Investigate!

Load the ‘Current Real Time Conditions’ layout for the ‘Last 3 Days'.
What do you notice for the current conditions for space weather?

Go back in time to February 1-6, what do you notice about space
weather for this timeline?
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Investigate!

Load the ‘Current Real Time Conditions’ layout for the ‘Last 3 Days'.
What do you notice for the current conditions for space weather?

Go back in time to February 1-6, what do you notice about space

weather for this timeline? . @ A
ARTEMIS Il MISSION AVAILABILITY - EARLY 2026

February 2026 March 2026 April 2026
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Create your own ISWA Layout

Take 7 minutes to design your own ISWA layout, or work with a partner
to create your layout.

To save your layout, click the ‘Save Layout File’ option in the menu.

&£ 2 U, 0 O

1]
jo)
Q
(©
()
1]

Modenng Corter 0 | ISWAE

Save Layout File
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CCMC’s DONKI Space Weather Database was established to capture and publicly
serve space weather forecasting analysis and chain of events
Provides general space weather context and event chain, useful for anomaly analysis
M2M SWAOQO Analysts populate the DONKI database with CME measurements, and
CME simulations, and establish event linkages with observational threshold
crossings
CCMC’s DONKI Dash was developed in 2025 as an advanced visual interface for
exploring the DONKI database and will soon replace the current DONKI front end.
DONKI Dash allows comprehensive search and filtering options
New DONKI event chains view coming soon
DONKI API available

https://ccmc.gsfc.nasa.gov/tools/DONKI/

4/27/26 2026 SWW Student Session Presentation - Resnick 42



Community Coordinated ‘

‘ Modeling Center # DONKI DASH .
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@ CCMC-Developed User Focused Training
Modules

» Space Weather Impacts on Satellites
* Human Health Risks From Radiation (co-developed w/NASA JSC SRAG)

* Yihua Zheng — February 2026 - GSFC SWERYV Training

 Claudio Corti — November 2025 - Space Weather Training Course for
European Space Weather Week

We are developing more user-focused modules involving CCMC models
and tools, get in touch for instruction and/or new module requests

427126 https://ccmc.gsfc.nasa.gov/training/ a4



NASA's Scientific Visualization Studio https://svs.gsfc.nasa.gov/5622/
Model at CCMC: GAMERA ‘
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