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Space Weather was identified as a priority area to advance UCP
Strategic Goals, and is a focus of the NSF-NCAR ESPAT initiative

Develop the next generation space weather prediction system; improve whole atmosphere modeling
and space weather assimilation capabilities and provide data assimilation analysis outputs and tools
for the research and operational communities

What We Will Accomplish:
This initiative will establish new capabilities for space weather data assimilation research, leveraging
software and tools used by the operational community to benefit operational agencies.

UCAR’s Unique Value and Expertise:

UCP/JCSDA: JEDI and implementation of new forward operators.

UCP/COSMIC: expertise related to ionosphere observations for data assimilation
NSF-NCAR HAO & RAL.: expertise in whole atmosphere modeling, DA, and post-processing




Why a Community Space Weather Analysis and Prediction?
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SpaceX loses 40 satellites to
geomagnetic storm a day after launch

9 February 2022

There is currently no community-based Space
Weather prediction system geared towards the
research and operations communities.
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Evolution in All Orbits

UCAR (UCP & NCAR) has expertise in all aspects
needed to develop a Space Weather Analysis and

Prediction System, as well as history in community
supported modeling and assimilation (e.g., WRFDA)
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Elements of a Space Weather Prediction System within UCAR

NSF-NCAR: CESM Whole Atmosphere Community Climate Model with thermosphere-
ionosphere eXtension (WACCM-X)
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Elements of a Space Weather Prediction System within UCAR

UCAR/UCP/COSMIC: Providing higher level Space Weather products for operational and science use
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Elements of a Space Weather Prediction System within UCAR
UCAR/UCP/JCSDA: Joint Effort for Data assimilation Integration (JEDI)

Unified Data Assimilation for NWP, Climate, Ocean, Sea Ice, Land, and Space Weather
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Critical components (background model, data assimilation system, and observations)
and relevant expertise of a Space Weather prediction system all exist within UCAR




Elements of a Space Weather Prediction System within UCAR

NSF-NCAR: RAL post-processing techniques to improve NWP forecasts
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What We Will Accomplish

. We will develop a space weather prediction system leveraging important existing capabilities within
NCAR and UCP

« This will bring together NCAR strengths in whole atmosphere modeling (WACCM-X) and post-
processing and UCP strengths in data assimilation (JCSDA) and GNSS observations (COSMIC)

« WACCM-X/JEDI based Space Weather prediction system would be advantageous in multiple ways
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Current Status

Vertical Profiles of Electron Density
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. Internal UCAR PSIF funding for 1-year to support
NCAR/UCP collaboration on Community Space

Weather Prediction System
. Initial WACCM-X/JEDI interface nearing
completion (NASA SWORD Space Weather
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. Offline H(x) testing for both ionosondes and
radiosondes with WACCM-X fields

. Initial WACCM-X forecasts for testing Analog
Ensemble post-processing for improved space
weather forecasting

100 A :

|
|
i ——- TestReference
—— HofX from WCCOM-X geova
| -----= ObsValue
—-- WCCOM-X geoval

0 50000 100000 150000 200000 250000 300000 350000 400000
Electron Density




Next Steps

. We would like to gather community inputs on the development goals and plans for
a UCAR Space Weather Analysis and Prediction System

. Aim is to develop something that is useful for both the operational and research
communities

. We welcome collaborations targeting future developments and applications
. Open questions:

What observations should be prioritized?

How can a community DA system best support research into DA techniques for
advancing space weather predictions?




