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Abstract:
After more than a decade in Space, ESA’s Earth Explorer Swarm mission is still in excellent shape and continues to contribute to a wide range of scientific studies, from the core of our planet, via the mantle and the lithosphere, to the

ionosphere and interactions with Solar wind. Its highly accurate observations of electromagnetic and atmospheric parameters of the near-Earth space environment, and the peculiar mission constellation design, make Swarm eligible for

developing novel Space Weather products and applications.
In 2023 a “Fast” processing chain has been transferred to operations, providing Swarm Level 1B products (orbit, attitude, magnetic field and plasma measurements) with a minimum delay with respect to the acquisition. In 2024 also the

generation of Swarm Level 2 products (Field Aligned Current, Total Electron Content) have been implemented in the “Fast” chain and are available on Swarm dissemination server. These “Fast” data products add significant value in
monitoring present Space Weather phenomena and help modelling and nowcasting the evolution of several geomagnetic and ionospheric events.

Swarm L1B Fast chain setup Swarm Fast data for Space Weather

Implementation plan: Space Weather events observed with Swarm Fast data:
With a minimum delay with respect to the sensing time, Swarm Fast data are suitable for Space Weather applications.

Analysis Feasibility Demo Routine Several events of Solar Cycle #25 have been already observed and analysed with Swarm Fast data, allowing the scientific
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Fast Data Processing approach:
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Plasma density peak observed at mid-latitudes by Swarm in correspondence of the
storm. Event characterized by auroras at lower latitudes (e.g. in central Europe).
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Estimated Latency:
y FAST: Swarm A 11 -10-2024 17 UTC
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MAGNET L1 takes +30m more (in average). released in the upcoming version of L1B processor.
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Enhancement observed in electron
temperature by Swarm-A, B & C.
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of the Fast data.

A further revision of the
downlink approach, set
up in March 2024,
guarantees a better
coverage and reduces
latency over northern
Europe.
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increases in
time during
the storm.
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generation What’s coming next? Synergies for Space Weather
Impact of the change in the downlink approach for Swarm Alpha during a 15 days period. FAST processing data are frequently used by Swarm community and quality A combined observation of Swarm Fast data and
. is continuously under monitoring. Feedbacks and recommendations are Solar flux measurements extracted from SMOS
Swarm Fast L2 chain collected and applied to the future improvements plan. Next upgrade is to reveals new possible applications!
Fast L2 Field Aligned Current (FAC) product distributed since June 2024. align L1B and L2 Fast processors with the upcoming versions L1IBOP v3.25 Check out more about Swarm — SMOS conjunct
Fast L2 Total Electron Content (TEC) product distributed since Feb 2025. and L2-Cat2 v1.21. observations at poster #2103 Session A.06.01 by
Both processed externally by GFZ, and distributed by ESA. Checkout more at poster #1707 session €.02.06 by V. Panebianco et al. R.Forte et al.
They rely on L1B Fast products, and are regularly generated upon availability of L1B Fast data.
Same algorithms used in OPER chain. Although minor discrepancies may occur in absolute TEC due Fast Data visualization Next appointment
to differences in Differential Code Bias (DCB) calculations, computed over a 24-hour window for the :
OPER version and 12-hour for Fast version. Swarm Fast L1 and L2 data are accessible from Swarm Data Quality Workshop #15
VirES and VRE platforms, just like OPER data! &

Fast Data distribution But also through other 15t NanoMagSat Symposium

tools and platforms 6th to 10t October 2025
developed by Swarm

partners, e.g.:

Swarm FAST Data are distributed through the ,
same dissemination server as OPER data: P~ 4
esa oY _5:&

https://swarm-diss.eo.esa.int/ R — SWARM
e B Swarm Data Access

The access and use of Swarm products are regulated by the ESA's Data Policy and subject
to the acceptance of the specific Terms & Conditions.,
@E@ER e acce of Swarm products are regulate e ESA's Data Policy ar Users accessing Swarm products are intrinsically acknowledging and accepting the above.
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&\\\\\, & sers ac arm products are intrinsically acknowledging and accepting t

Oslo, Norway
Registration is now open:

Space Weather Timeline Viewer

https://spaceweather. Join us!

knmi.nl/viewer/#
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Users accessing Swarm products are intrinsically acknowledging and accepting the above.
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