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 In Europe, a lot of the space-weather capabilit;aissie -
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Current Capabilities (1) RAL Space™

via individual national infrastructures/groups:

— These can be somewhat disconnected with the eanstuif
some integrated EU or ESA projects; and

— EU and ESA generally operate separately in teifrisenr
space-weather initiatives/projects/programmes.

However, international (intra-Europe and inter-aogrtal)
Integrated programmes do exist — some examplesdaclu
INTERMAGNET (Magnetic Observatory Network), IGS
(International GNSS Service), ESA ESCs (and otbpeéts of
ESA SSA SWE/LGR programmes), ISES, WMO, NMEE,...

Developments are under way for increased dedidag
space-weather observations, measurements, andomaogqit
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Current Capabillities (2)
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Data archives

« SSA SWE Data
Centre (Redu)

+ Federated data
repositories

SSA SWE
Coordination Centre

« User Helpdesk

- Space Pole,
Belgium

SWE Expert Service Centres (ESCs)

Solar lonospheric
Weather Weather

Space Geomagnetic
Radiation

Heliospheric

Conditions Weather

European expert groups and centres of
excellence

Sensor
systems
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 There is generally an ESA bias to space-based |

— Ground-based networks are recognised as beingtamho |
but these are not supported by ESA.

 Some pan-European efforts have been undertake:

— JRC - collecting user needs and investigating suoe
areas €.g. space-weather effects on rail);

— SWWT —the space-weather advisory group to ESA,

— ESF/ESSC Space Weather Assessment and Consalidatio
Working Group; and

— TEC mapping (course temporal and spatial resalto
present).

* Individual solar telescopes (that feed into ESA $SA
— e.g. Catania (Italy), Graz (Austriagic...
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 Radio heliographse(g. Nancay).

 Neutron monitors (forming part of the Neutron Manit
Database — NMDB) — currently there are nine acrossau

e Other radio space-weather capabilitieg.(building up of
LOFAR space-weather capabilities and potential for
operational capabillity, ionosonde networks — EIS BhAS).

« Segmented EU FP7 and H2020 projects:

— Several projects completed related to space-weathe
capacity building, federation of services, and lcgiang
(e.qg. ESPAS, Helio, HELCATS, AFFECTS{c...).

ESA ESCs are effectively groupings of specialistarwith
many federated services from mostly inside of Eardqut
sometimes running models/analyses from outsidefd&)ro
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Current Capabilities (5)

« LOFAR could be made operationally capable...

International LOFAR Telescope (ILT)

% bl gl r_\:-:'- " Norderstedt
«Chilbolton . A e /
\"'\-\.,_\___ e Y -5 -:--
-9 3 > . S 4 LOFAR Core (NL) o Potsdam

b - Borowiec
\ Jiilich

.'. Effelsberg g
: ; ___.Tau‘téilburg

-"""-h.,= S

Unterweilenbach

-

ASTRON

Netheriands nstitute for Rad o Astronaesy




e

Current Capabilities (6) AL Space™

« PROBA2 ESA SWE instrumentation — predominantl rur
through Belgium (quasi national effort).

 Small sets of hosted payloads.

e Much of the instrumentation and capability If saen
driven/focussed and lacks operational and 24/7lukbiya

e Calls are now out to commence more-serious wortheri;
space-weather operational mission.

 Only one 24/7 space-weather forecasting unit iroger
— MOSWOC (Met Office Space Weather Operations Cgntre

— Others are standard office house (9-5, five daysek)
and use automation of best-efforts bases outsidfioé
hours €.9. SIDC, Belgium).
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 Much of the infrastructure and projects EU wide are
somewhat segmented and still sometimes nationaéynied.

« The ESA SSA programme (SWE and LGR) is pulling tbge
pan-European federated serviceg.(under the ESCs) and
starting more-serious development of European spyaeg¢her
Instrumentations/mission capabillities (space-baspability).

 Europe seems to have problems supporting its groasdd
networks for space-weather operations and als@amnsitional
science instrumentation into operational/dual ugege IPS,
SuperDARN — StormDARN, ionosonde networés, . .).

 There is a definite need to support long-term dpm=rs.

 Options for developing a strategy to support grebased
Infrastructure/networks for space-weather capghsiineeded.
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Where next?
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e This will come in the guestion session soon...
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