The blackout of September 2019 on the island of Tenerife: an opportunity to estimate the level of contamination of
electromagnetic noise using the magnetotelluric method
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On 29 September 2019, at 13:11:38 (local time) a blackout occurred in the volcanic island of Tenerife (Canary Islands) (Fig. 1). The island electric In order to study in detail the behaviour of the electromagnetic signal we applied the wavelet analysis developed by Escalas etal.,  The Phase Tensor is a technique used to evaluate the 00:00  03:00 0600 09,00 1200 1500 1800 21:00  00:00
power system was suddenly shutdown in an overpopulated area, representing an interesting opportunity to measure the natural electromagnetic field (2013). In this work the polarization angle is defined as the angle formed with the semi-major axis with the EW direction using an dimensionality and the geoelectrical direction of the MT - \ \ \ \ . g
free of anthropogenic noise. As part of a volcano monitoring project that INVOLCAN is currently performing in the center of the island, a ellipse which helps to determine the direction of the data polarity. data (Caldwell et al., 2004). Figure 6 shows the phase g0 sy 0800 A ) ) R
magnetotelluric (MT) station was recording continuously during this event. Therefore, the acquired data allows us to compare the electromagnetic tensor at different time windows computed with the N agagqg ' /080 NG ¢ : | |
field before and during the blackout. Electricfield: In figure 4Athere is a remarkable polarized signal for 50 Hz with a polarization angle of 85° that remains constantfor  \jTpy (Krieger and Peacock, 2014). R RBURPEREERA R 100 0 ¢
the entire spectra, while for most of the recording there is a clear polarization angle of = 14° for the range of 1-32 Hz. In figure 4B the g /é ,é x % Z 2 ,f; f : : : ) / Z
MT is a passive geophysical method that measures the natural variations of the electromagnetic field to infer the geoelectrical structure of the blackout strikes are recorded in the electric field as a signal with a random polarity, which is the expected for natural ' The mid range of frequencies (= 10 Hz to 6-7 s) reveals — 4222 s2200 0248 b bk AV 2447
subsurface. Thus, the five components (Ex, Ey, Hx, Hy and Hz) of the electromagnetic field were recorded with a broadband MT (10™ to 10°s)  electromagnetic variations. There are three principle polarization angles: one peak at 141° (> 10 Hz), and two peaks at=50°and 4 jinear shape until it reaches the blackout. Thismeans | £ |4 % g CLLLL L0968 494\ L0007
— N\ 14°(both < 10 Hz). It seems that around 13.00 h some sort of electromagnetic noise source was temporarily activated in the area,  thatthe electric field is linearly polarized. > L4 L 040040459 544 g ;, L4545
The goal of the present work is to show the preliminary results of the 5 affecting the lower frequencies. In figure 4C the electric system began to recover slowly and the signal of 50 Hz starts to appear S w44 ikl L A0 4880 AR NI
e_valuation ofthe ef_fectofthe blackout on the measured electromagnetic o - " M“""‘Wm ) | 1 B varying its polarization angle. Furthermore, the polarization angles of 141° and = 50° also vary but slightly. There is a sharp change on the phase tensor behavior g ﬁ 2 2 7 é § 7 ,’/§ ,’/; 2 fr é) A 1% / 2 % ;;’ :’: I é
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r 4y w200 A 225 Ne A 6). This points out the effect of the electromagnetic 10_1_5 % ; %% EERERAERREEEARELDDE.
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_ _ _ _ _ _ _ Moreover, the analysis reveals a clear polarization angle of the electromagnetic signal before the blackout, providing information
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_ _ o beginning of the blackout. On the left side, the scale in milivolts for each component. On the right side, o o _ _ _ o _ _ about the source of noise. Finally, the phase tensor shows that the true geoelectrical dimensionality could be hidden by the
| Figure 1. Location of the magnetotelluric site affected by the blackout. two electric (Ex and Ey) and three magnetic (Hx, Hy and Hz) components. The rectangular shapes mean: 1) | Magnetic field: in figure SA there is a polarized signal that extends the entire interval at a frequency of 50 Hz, identical to the one | 5actromaanetic noise
\Yellow, before the blackout; 2) Red, transients at the onset of the blackout; 3) Green, during the blackoutJ t d b b t th | . t I f172° Th . I I kf th 1_1 O H th I . t | f g .
L '/ mentioned above, but with a polarization angle o . There is also alarge peak for the range Z Wi c)a polarization angle o
- - 60-70% However, infigure 5B during the blackoutthe signal linearly polarized for 50 Hz with an angle of 1727 disappears. The peak | The results obtained in this first stage of the study shows that the data acquired during the blackout could provide valuable
2. SpéCtI"Ogram located at first in the range of 1-10 Hz focuses now on a peak with a polarization angle of 62° for frequencies > 1 Hz. Finally, in ' irformation about the effect of the electromagnetic noise in the MT responses. Future woks will be focused on performing a deeper
figure 5C the large peak previously mentioned varies smoothly to a peak with a polarization angle of 42° for most of the analysis of the signal in order to try to better quantifying the anthropic noise.
. . . represented frequency range. Like in the electric field, the signal at 50 Hz starts to appear with a varying polarization angle.
The spectrogram reveals the temporal evolution of the frequency content of the signal energy. Only the four horizontal components (Ex, Ey, Hx P d yrang ’ J PP yingp J
and Hy) are shown because the event was better reflected in their time series.
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0.5 1 1.5 2.5 0.5 1 _ 1.5 2 2.5 Figure 5. Polarization angle spectrograms and their respective histograms for a sampling rate of 64 Hz: A) Graphics of the previous hours before the blackout; B) Graphics of the
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