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Geomagnetic disturbances (GMD) and resulting geomagnetically induced currents (GIC) can cause disruption of power trans
mission network operations. The quasi-DC nature of the potential differences induced in the power networks can result in voltag
distortions at transformers, usually characterized as the total harmonic distortion (THD). This study relates geomagnetic fielc
data from magnetometers from Quebec in the AUTUMNX network, along with NRCan geomagnetic observatories with direct
measurements of harmonic distortion and GIC in the Hydro-Quebec network. Differing spatial distributions, with a limited
number of magnetometers, and transformers where harmonics are measured as well as varying earth conductivity limits the ab
ity to precisely model harmonic generation in the network. Statistical relations between harmonic distortion events as flagge«
by the Hydro-Quebec Systeme de Mesure de Decalage Angulaire (SMDA) and AUTUMNX geomagnetic field measurements
in the three year period between October 2014 and October 2017 are explored. Canonical Correlation Analysis (CCA) of the
geomagnetic and SMDA data sets indicate correlations between common modes of the two data sets. Principal Compone
Analysis (PCA) of the harmonic distortion data sets indicates that particular harmonics may be more sensitive to geomagneti
disturbances. Additionally, the possible persistence of common modes of THD across large areas of the power transmissic
network are explored.
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