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Overview

1. Space Weather Hazards: Geomagnetically Induced Currents (GIC)
2. Studying GICs in Alberta

* Industry Collaboration
« Data and Methods

3. Phase and Polarization Characteristics of Geoelectric Field

4. Conclusions + Future Work
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Geoelectric Field Validated by Hall Probe GIC
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Geoelectric Field Validated by Hall Probe GIC
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Correlation between E, and E, from Same Driving dB — Different Location Dependent Z
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Electric Field Bearing: April 24th, 2023 — MSTK
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Electric Field Bearing: April 24th, 2023 — MCMU KX
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Electric Field Bearing: April 24th, 2023 — FCHP
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Reproduceable results

E Field bearing ° E of N in V/km @ MSTK Z
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Reproduceable results: Nov 4th, 2021 — MCMU

E Field bearing ° E of N in V/ikm @ MCMU 2

330°

300°

270°

240°

OO

30°

1.5

0.5

210

Max E Interval: 08:21 to 10:21 UT
Quiet Interval: 20:00 to 22:00 UT

50°

180°

Max E field of 1.73 V/km @ MCMU on 04-Nov-2021 09:21:25 with bearing 246.2525° E of N

N)

60°

(°E of

90°

Electric Field Bearing

120°

360
315
270
225
180
135

A O
o o1 O

5000
Counts

10000

Nov 04, 2021

R4
€<
€€

18:00 00:00

11.5

13

Electric Field Magnitude (V/km)



Synthetic Z: 100 Q m Halfspace (1D) N
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Proposed Project with Power Industry Collaboration
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Surface Impedance Measurements
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Surface Impedance and Phase: MSTK

F | T [
102 ¢ _ E
D L RERFFRERRRRARRS
S Kl 8600 000000,
= r x ‘“ .....
S 10t 83 e g
N F
10-6: | Ll | | L
107 107 1073 1072 10" 10°
180 . . . ‘
90 - .
3 s
— s
_g;'g’ ol "'==:::lllllll.“.. 1
2 ®e
o oOo.....
90 - ¥ -
* % s g
180 ‘III 1 1 1 1 II*I I*l *f *I*\*I*\ I*\.I* * *I* l* \*I*I|*\|‘* * [
107 107 1073 1072 10" 10°

frequency (Hz)

€<
£ << 4
€€

XX

Xy
yX

*
N N _N_N

vy

20



Surface Impedance and Phase: MCMU
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Surface Impedance and Phase: FCHP
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Synthetic Z: MT Site on N-S oriented conductor

Option 1: Stripes Oriented N-S
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Synthetic Z: MT Site on N-S oriented resistor

Option 1: Stripes Oriented N-S
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Synthetic Z: MT Site on N-S oriented resistor

Option 1: Stripes Oriented N-S
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Synthetic Z: MT Site on conductor oriented 45° W of N

Option 1: Stripes Oriented N-S
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Synthetic Z: MT Site on conductor oriented 45° W of N

Option 2: Stripes Oriented 45° W of N
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Synthetic Z: MT Site on resistor oriented 45° W of N

Option 1: Stripes Oriented N-S
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Synthetic Z: MT Site on resistor oriented 45° W of N

Option 2: Stripes Oriented 45° W of N
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