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Space Weather in Canada

 Natural Resources Canada
- Forecasts, warnings, Interaction with the users

e National Research Council
« F10.7 Solar Flux Measurements and expertise

« Canadian Space Agency
« Scientific space missions

- Data gathering and analysis to further space
science In support of space weather
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Natural Resources Canada
e Measurement Network
* Forecasting

e OQutreach
 Protection of critical infrastructure
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Canadian Geomagnetic Observatory Network
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Ceomegnetic Activily ot Cansdian Magnetic Qbsersatories
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Space Weather Forecasting

I* Government Gouvernament
of Canada  du Canada

Space Weather Canada
ath :

Frangais |Home Contact Us Help
Home > Services
Services Geomagnetic Activity Review and Forecast
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weau\er?p Current | 24 Hour | 231048 - [ n - el

Conditions| Forecast
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Forecast 24 Hour Review

Space Weather
Forecast Polar |
Auroral

‘Sub-auroral

Data and Services

Information Current Conditions Possible impacts
Effects on * Polar: unsettled
Technology ¢ Auroral: quiet
PR * Sub-Auroral: quiet
Principles of
forecasting 24 Hour Forecast

- * Polar: quiet+ unsettled intervals
More Information s Auroral: quist
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About Us
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External Links Near-Earth i Ei tic Electron Fluence
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Current Conditions Possible impacts
+ electron fluence
at geostationary orbit: moderate
Day 1 Forecast
+ electron fluence
B RsS Feads 3t geostationary orbit: rormal

Proactive disclosure
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Space Weather Canada Twitter Feed

hd
Ca.na.dléll i .“i'.' : 2123 2: Follow

Tweets Tweels & replies New to Twitter?

Space Weather
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Hazard Assessment for Critical Infrastructure

Risk: Pipeline Corrosion, corruption of surveys

Mitigation:
Incorporating
geomagnetic hazard
assessment into
pipeline design
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Online service for
pipeline operators

Space Weather Canada - Pipeline Service
Sample Pipelines

Pre-defined options are straight East-west pipeline, straight Morth-South
pipeline, pipeline with one bend or pipeline with 5 sections. Total length of each
zample pipeline is described below, electrical properties and dimensions are
defaultvalues
SITE: OTT
FPIPELINE CHARACTERISTICS
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From Discover
o Innovation

” NRC F10.7 solar fl
7 solar Tlux

——

 F10.7 solar flux is an
excellent proxy to the
sunspot number and
solar activity

e The National Research
Council performs world
standard measurements
since 1947
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Canadian Space Agency

» Ground-based Measurements

» Space Missions

» Government and Industry Support
* Academic Development

Canada




Geospace Observatory (GO) Canada

« Ground measurement arrays — open data

* 10 projects
5 Universities

Magnetometers
SuperDARN
lonosondes
lonosperic scintillation
Auroral Ovservations
Riometers
VLF receivers
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THEMIS ground instrument operation

* NASA / Time History of Events and
I\/Iacroscale‘nt\eractlons durlng Substorms
- Launched in 2007

- 3 satelllteSx\ N\,
« NASA perfogms s {gy N#ﬁ S
ased me

 CSA performs gFound b
- University of Alberta — lan Mann
- Magnetometers © g |
- University of/Calgary. - Eric Donovan
' _ Greund Based Observatories T

urements
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Z4)  SWARM Electric Field Instrument

« ESA Swarm mission — Launched 2013
~+ 3 spacecraft to meastie the. magnetic field
 Electric field assessed from, plasma drift
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Enhanced Polar_:Outh_owProbe

« CASSIOPE Satellite
- Owned by MDA
- Launched in 2013
- Operated by the UnlverS|ty of Calgary Andrew Yau

 Studies space weather
. Magnetic field
- Particles
--Radio waves
- GPS
- Aurora lmagin'g




25 Supported Research Projects |

 Science and application grants 48 /m THELAWS ™,

« Academic Decelopment

- CaNoRock Canada Norway student
sounding Rocket exchange program

- Energetic Particle Explorer (EPEX)

' ‘9‘1,9"_"' = o
- MAGnetometer Integrating Controlled T |
Attitude with Low-noise Science (MAGICALS)""“""“ 2

- Multipoint In-situ Magnetometers on the ICI Rocket (I\/III\/IIR)

- Balloon Observations of X-rays for Research and Education
(BOXER)

= Airborne Balloon Observations of VLF waves and Electrons over

Canada




Geomaghnetically Induced Currents

work supported by CSA

e Magnhetometer Arrays
- CARISMA -
+ AUTUMN oo
- THEMIS

 GIC studies

- University of Alberta:

— Substorm triggering and advances in
specification and forecasting using GO Canada data

Unlver5|ty of Calgary

- St present,
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Questions?
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