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ESA Space Weather System Objectives
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"ESA vision of enhanced Space Weather
Monltorlng System
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Distributed Space Weather Sensor System (D3S) @esa

Monitoring of SWE impact near Earth [jnstrument Start of data | S2P

. Obse'rvation needs: Name Sateflite provision Period
. - | ' SOSMAG GEO-KOMPSAT-2A  operational
' magnetic field NGRM/RMU EDRS-C operational
' _ NGRM/RMU Sentinel-6 operational
> neutral/charged particles ICARE-NG
_ ICARE-NG
» plasma environment NGRM/RMU
. , ERSA Lunar Gateway
» auroral imaging MiniRMU Lunar Pathfinder
) NGRM/RMU MetOp-SG A1
» lonosphere NGRM/RMU MTG-S1
» cislunar and lunar environment L AR
NGRM/RMU MetOp-SG B1
> : LV @ MiniRMU on Lunar Pathfinder
' ERSA on Lunar Gateway
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Cislunar Hosted Payload Missions

 MiniRMU on Lunar Pathfinder

» Monitoring of high energy
electrons and protons

> Planned launch in 2025

« ERSA on Lunar Gateway

» Comprised of several radiation
monitors, dosimeters and
magnetometers

» Collaboration with NASA solar
physics HERMES payload

» Planned launch end 2025
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Space Weather Nanosat Mission esa

Mission objectives: 3 l
« Data on space environment and effects in LEO

. Demonstrate “new space” and commercialisation approach with
mission/data-as-a-service
=> |ndustry responsible for implementation, mission operation & Level 1
data processing
=> ESA an anchor customer

Cesa

Total Electron Content (TEC)

2023-03-01 10:45:00 UT

Baseline measurements:

* High energy Proton and Electron flux
« Thermal electrons’ and ions’ flux, density and temperature
« 3D electron density in the ionosphere

« Scintillation parameters (S4, Sigma_phi)
Launch: 2026

lonospheric Range Error (L1) / m
0.001.623.24 4.86 6.488.109.7211.342.96/4.58 6.20
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Aurora

» continuous monitoring of day/night side Aurora for
operational applications

7000 km, polar

» Wide Field Auroral Imager (WFAI)
o Auroal Optical Spectral Imager (AOSI)
o Auroral UV Imager (AUI)

» Radiation Monitor & Magnetometer

» Aurora-D: single satellite concept
demonstration: 2027

> Aurora-C: 4 satellite constellation:
2030 (TBC)
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Vigil mission to L5 esa

. Cbntinuo_us dbserVations of Sun and heliosphere
between Earth and the Sun

. Data availability in near real-time => operational
applications :

. Compleme&g observatlons from Sun-Earth line

* Launch: 2031 (TBC)

A/ coronagraphy: ~ . Heliospheric
CCOR Imaging: HI

Solar wind: PLA —

IMF: MAG

https://www.esa.int/Space Safety/Viqi



https://www.esa.int/Space_Safety/Vigil

International collaboration: Agencies Taking Roles in Solar
Monitoring @esa

Next steps? Sun-Earth line: NOAA
L4 region? . SWEO-L1
Backside of the Sun (L3)? . GOES-U (CCOR)
Sun polar regions?

Measurements between

Sun and L1

International collaboration

necessary for full coverage of
the Sun!

Near Earth space &
CIS lunar and lunar:

Away from SEL: ESA * Many actors
« Vigil mission to L5 => data sharing
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Distributed Space Weather Sensor System (D3S) @esa

next steps:

xpanding n_énosatellite constellation
=> radiation monitoring in MEO/LEO
=> plasma environment

=> Earth’s. magnetic field Nanoll . .GTO '\
alls . : i diation®
=> jonospheric electron density SREENONS o o monitors .
=> thermospheric density | ®ie
 Cislunar and lunar environment monitoring 9 00
« Radiation monitoring from GTO

- Nanosat mission to Henon orbit

 Global coverage of ground based observations

@ Moonlight?
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Horizon Europe: HE-SWE-01 "~ [

Commission

Focus areas and non-exhaustive list of R&D areas:

Flux rope disruption

Flare/CME initiation
Global 3D corona
CME characterization
Quiet Solar Wind
A

Kinetic Solar Wind
[l

SEP forecasting
One-way couplings
Remote data assimilation

In-situ data assimilation

Forward & inverse UQ

— = . o] E =




Horizon Europe: HE-SW-02 Eesa

teld '

i radiation
nd radiation
d interplanetary |

Focus of the first call

. "rmosphere Near Earth
* lonosphere Space
environment

« Technology objectives
~* Sensor and instrument miniaturisation | e A.
Performance |mp(j" :

Rellablllty | |
Eﬁsm‘/d@nﬁng é’ﬁ*&ted payloads
Nanosat form factor : _
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ESA Space Weather Service Network

2 ®
EXPERT CENTRES FOCUS ON FIVE 4 ° Spacecraft Design Spacecraft Operation
MAIN AREAS FROM THE SUN TO EARTH b/
@ 50LAR WEATHER y’ -
(O HELIOSPHERIC WEATHER g Human Spaceflight Launch Operation | Iiumaend S s 1~ B0 2 st (R
@ 10NOSPHERIC WEATHER $
@ SPACE RADIATION Transionospheric Radio Link Space iurvelllance EL
@ GEOMAGNETIC CONDITIONS racking

Aviation

Power Systems Operation

Resource Exploitation System

Operation Pipeline Operation

2 THE ESA SPACE WEATHER
SERVICE NETWORK

General Data Service

Auroral Tourism

« 29 pre-operational services based on >250 products
«  Service user support and staffed helpdesk
«  European Service Network of >50 participating entities

>4000 registered users

« > 3M hits on service portal monthly

«  Coordinated Communication Protocol for major events https://swe.ssa.esa.int
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End-To-End Space Weather Modelling

20110908T000600

« Targeted core model development including e.g.
» solar event onset modelling
» CME propagation and solar wind modelling
» global magnetospheric modelling
» radiation belt modelling
>

3D ionospheric modelling

EUHFORIA (Earth) - 2021-09-18T00:02:01

‘5

* Development of VSWMC framework

» Architecture for coupling models from their home environments
Access to all necessary observation data

>
» Core model developments targeting increased accuracy
» End-to-end modelling capability

>

Nowcasting/forecasting capability
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THANK YOU

www.esa.int
swe.ssa.esa.int
@esaspaceweather



http://www.esa.int/

