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Solar flaring and the connection to geospace:
discovered in 1859
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Global infrastructure and
economies are connected
regionally and globally.

Space weather impacts are
iInter-connected.

Courtesy:
EURISGIC
Project.
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Recognised Space \Weather Risks

High Impact: Can have very high socio-economic impact on wide range of

ground and space-based technological infrastructure (~$10s B to perhaps
upto ~$1-2 Trillion; Baker et al., 2008).

High Likelihood of Extreme Event: Comparatively high likelihood of extreme
event (e.g., 23 July 2012 event — Baker et al., 2013). According to Riley
(2012) probability of extreme event happening in the next decade might be
as high as ~12%.

Impacts span all Space Weather Activity Levels: Even modest space
weather can have significant impacts (e.g., Schrijver et al., 2014; Schrijver
and Mitchell, 2013).

Impacts are Regional: Different geographical regions are vulnerable to
different space weather; these need to be understood.

New Science and Applications Research: Advances require both increased
scientific understanding of the space weather processes as well as better
applied research of impacts and mitigation.




Space Weather has a wide range of impacts on terrestrial and space-
based infrastructure.

International co-ordination and collaboration 1s critical to understand
and quantify impacts and for future critical infrastructure protection.
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UN — Long-Term Sustainability of Outer
Space Activities program resulted in
approval of new space weather guidelines

by COPUOS in 2016.

Courtesy NASA.
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Tracing impacts & predicting space weather
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Focus on post-eruption

Geomagnetic variability

Focus on post-eruption

Initiation of severe space weather: observations of  multi-height pre-eruption (vector-)magnetic field and flows,
binocular coronal images and assimilative coronal model field for active reglons and on global scale Into heliosphere,
coronagraphic observations  (including off Sun-Earth line) measurelvalidate initial direction, velocity, and magnetic field
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Focus on post-eruption & pre-flare
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Magnetohydrodynamic propagation model
through background solar wind,
based on global coronal field knowledge

LI in situ measurements;
validation of model magnetic field

Modal for lonospheric storms driven
by geomagnetic and magnetospheric
field measurements, neutral-
atmaosphere measurements and
(regional) assimilative modeling,
including plasma bubbles

Model for the reconfiguration of the
magnetosphere/ionosphere system

driving strong GICs,
In sicu SEP measurements of energy

spectra and composivion at LI and

based on multi-point in-situ
elsewhere in the inner heliosphere.

measurements in the transition region
from dipolar to stretched field and
the connected regions below,
supported by coordinated ground-
based networks,

High-res. nowcast of electron density
and near-term forecase based on NRT
data assimilagion and NRT model
result distribution

Geomagnetic & jonospheric models combined with Terrestr/lunar radionuclide data with
flare/CME observations and models, combined with observed statistics of flaring on Sun-ke stars

Model for location-specific particle
populations (supported by X/EUV and
radio observations)

(calibrated) SEF, RB, substorm
energetic particle properties

Geomagnetic field measurements

Domain: solar, heliospheric, geaspace

sfrex




Deployment of new/additional instrumentation,
to add to existing observational resources and to
modeling capabilities to be developed soon:

ll: Data-driven dynamic
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Active International Space Weather Efforts

UN has political role to promote and coordinate

Future COPUOS approach around new science, approved
LTS guidelines, science roadmap, and impact studies

UN COPUQS International Coordination Group for Space Weather
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WMO ICAO ILWS ISWI COSPAR National
Efforts

Plus others....

With new understanding of both increased likelihood and impact of space weather,
international coordination at strategic level is essential.
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Future COPUOS Foci (2018-30)
« WHEN: Important to know when to act.

— International Space Weather Warning Network Cf. UN
International Asteroid Warning Network (IAWN)?

« WHAT: Important to know what to do.

— Promote study of socio-economic and risk impact studies
In member states.

— Promote engagement of Critical Infrastructure Protection
administrations in Member States.

— Promote definition of actionable operational responses.

— Improve modeling and Research-to-Operations — using
UN/COSPAR to introduce new International Space Weather
Action Teams (I-SWAT)

UN COPUOS has political influence for communication and coordination with and
between Member States; implementation expected to be delivered by other entities
(WMO, ISES, national space weather plans etc).




Future COPUOS Foci (2018-30)

« HOW: Define appropriate mechanism/administration to
meet space weather needs in UN context.
— Suggesting a potential International Coordination Meeting

on Space Weather to kick-off of the post-2018 Space
Weather actions in summer 2019

— Proposed new International Coordination Group for
Space Weather (ICSW)

« SCIENCE: New science research needs to be prioritized
at UN Member State and international agency level. How
best to promote and achieve this?

UN COPUOS has political influence for communication and coordination with and
between Member States; implementation expected to be delivered by other entities
(WMO, ISES, national space weather plans etc).




