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What is Space Weather?

“The conditions on the sun and in the
solar wind, magnetosphere, ionosphere,
and thermosphere that can influence
the performance and reliability of space-
borne and ground-based technological

systems and endanger human life or
health.”
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INSAR interferometry through a variable ionosphere (ﬁﬁl)
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lonospheric Space Weather Science

In order to nowca|
in our near Ear
need:

— Reliable and s
Processes on ¢
periods.

— Accurate theor
together.

— Robust models.
— Lots of computing power.
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Where does Incoherent Scatter (ﬁﬁy
Radars fit into this?

PFISA 05 202007 PFISA 0524 2007
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e High quality range ]
resolved geophysical data.

e Measurements (almost)
independent of weather,
seasons and space
weather conditions.

Artucke (km)
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e Extended time series of
high resolution data for
small scale dynamics to
long term trends.

Anja Stramme, CEDAR Utah, 16. June 2008



(SRI)

Iinternational

Variability on a several day scale
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“Sufficient measurements” - Location 1+
of the high latitude ISRs | «
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International Polar Year Support(s
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® EISCAT Svalbard
Radar and PFISR
are operating 24

hours per day in
support of the IPY

® Low duty-cycle,
single beam mode at
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The Future of Space Science: (sn|)
Coordinated Measurements

® Long term climate and weather (Long Time Scales)
® International Polar Year (IPY)
® lonosphere-Magnetosphere coupling (Large Spatial Scales)
® Energy transfer to the ionosphere and atmosphere
® Substorm triggering, etc.
® Plasma structuring (Small Spatial and Short Time Scales)
® Auroral physics
® Instabilities
® Sporadic layers
® Atmosphere-lonosphere coupling (All Scales)

® Gravity waves, tides, forcing from below
® Mesospheric phenomena

Iinternational
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DOY .vs. Mu]tiple Variables
B4—sec Averages —— Plot created Jun 16 2008
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Combined velocities

Vector Velocities 12-15-2006
V perp east (m/s)

Mag. Long. (degrees)
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MI Coupling - Motion of the Plasma S

® Equatorward moving region of enhanced
flows with enhanced plasma sheet
convection - SAPS
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Radiation

Belts Magnetopause

Midnight

Lyons et al. [2008]
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Joule 2 and PFISR
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Imaging the aurora with PFISR  (&%3
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' lonospheric-Atmospheric Coupli‘ngm
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Altitude (km)

atmosphere

Vx (mJ/s) Vy (mmy's) 2 Vz (nnvs) - Scaled by 10
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Auroral Eruption Current Disruption
(100 km altitude) (60,000 km away from Earth's surface)

e Magnetic Reconnection

H Y Q | Wave (120,000 km away from Earth's surface) >
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5 ono . Which happens first in the magnetotail? THEMIS,

|n|t|at|0nS, etC. representing the Goddess of Justice, will impartially decide.
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log 10 E (eV)
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Summary

* |n order to predict space weather we have to
be able to describe the current state
(“nowcasting”).

 |S radars are very important contributors in
providing high quality ionospheric data on a
varaity of scales.

« Space weather effects are truly global -
must our approach to understand it be.
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