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. INntroduction

« Space weather — major natural contributor to GPS
performance deterioration and operation failure

« GNSS performance deterioration duue to
lonospheric effects, caused mostly by space
weather distrbances

« GNSS operation failures results from solar activity's
effects on GNSS infrastructure

« All subjects of GNSS utilisation need GNSS space
weather risk assessment and continuous
awareness of space weather effects on GNSS
performance and operation
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» Space weather effects on GNSS performance
and operation

« Space weather — major natural contributor to GPS
performance deterioration and operation failure

« Increased reliance on GNSS calls for mitigation
measures, following from problem awareness

« Public awareness as the means for space weather-
Induced GNSS effects mitigation
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‘11‘JEIE.‘ =i 601 WIDOWS

Q00

800

700

600

~— 500

km

400

100
50
100 ;

(

ALTITUDE

10t C >
Ne (1/cm”*3)

10° 106



Filjar, Kos, Brcic: Raising public awareness of space weather-
iInduced effects on GNSS performance in Croatia

nhaﬂgr Micrometeoroids Solar Cell Solar Flare Mg
Charging \\ Damage #‘v Protons ﬁ}*ﬁ.stmnaut
: ot / Safety
Y -
== Magnetic ’
Attitude

Control / o . Atmospheric Drag

lonosphere
Currents Plasma
Bubble

Radio Wave Signa!
Disturbance ./ Scintillation

Airline Passenger
Radiation

Electricity Grid
Disruption

%, ey

2 4% AKX
S VT AV
= T —

-
Earth Currents

Telecommunication
© Boll Laboratories, Lucent Tachnologies Cable Disruption




Filjar, Kos, Brcic: Raising public awareness of space weather-
iInduced effects on GNSS performance in Croatia

» Rationale behind raising public awareness on
GNSS space weather effects

« GNSS as enabling and underlying technology

« GNSS end-users do not realise dependence on
technology -> non-awareness causes lack of
proper risks mitigation actions
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» Methods for raising public awareness in Croatia

» Acadenic education and professional
advancement

. Seminars and public lectures for general
audience

. Continuous monitoring of space weather and
(local) ionospheric conditions

. Internet-based dissemination of space weather
and ionospheric status data and forecasts
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« Academic education and professional
advancement

« Academic courses at graduate and post-
graduate level

. Visiting lecturers under national and EU
schemes

« Theoretical and practical scientific activities in
accorance to reuirements of specific market
segments (GNSS applications)
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. Seminars and public lectures for general
audience

. Croatian scientists tradditionally present the
latest developments in their fields of scientific
expertise to general audience

. Seminars and public lectures organised by
faculties/universities and professional
organisations (The Royal Institute of Navigation,
IEEE Croatian Section etc.)
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Continuous monitoring of space weather and
(local) ionospheric conditions

No history of systematic space weather &
lonospheric research in Croatia

Faculty of Maritime Studies in Rijeka has
established GNSS-space weather laboratory to
provide research facility

Croatian LION network
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. Internet-based dissemination of space weather
and ionospheric status data and forecasts

» Results of GNSS performance analysis
available on the web-site (in
Croatian), along with space weather analysis,
local ionospheric observables and ionospherc
disturbances forecasts
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o Conclusion

Causes of GNSS performance deterioration and
operation failures are essential for developing
mitigation techniques and actions for sustainable
positioning.

GNSS users needs risk assessment and continued
up-date on space weather effects on GNSS.

Continuous efforts needed In education and
Information of a broad area of GNSS users on
space weather-induced GNSS effects.

Croatia as a case-study.
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