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Supplementary information

SI1: Non exhaustive compilation of news about the Tonga volcano eruption
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SI12: Zoom of the pressure anomaly maps
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S1.2: Zoom over USA and Spain of Fig. 3. Maximum pressure jump amplitude computed as
the difference between consecutive extrema in a 2 hours window centered around the arrival of
the atmospheric perturbation (left panels) and period of maximum spectral energy increase,
selected as the period with maximum in the spectral ratio between the spectral energy at each
passage and the red noise spectrum of the stationat each barograph station for each wave pass ,
(right panel). Most of the stations (circles) have 1 minute of sampling period but the AEMET
ones (diamonds) have 10 minutes of sampling period. In the left panel all time series have
been homogenized to a 10-min temporal resolution to get comparable pressure jumps
amplitude. This have not been done in the right panels, where it should be taken into
account that the maximum in energy in the AEMET stations can not be detected under
10 min period due to the lack of temporal resolution of this stations. The black lines show
the trajectory of the wave fronts from Tonga to its antipodes. The maps have been drawn with
MATLAB?®! using the M_Map?2 toolbox (https://www.eoas.ubc.ca/~rich/map.html).
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S13: Effects of the vulcano induced tsunami in the Pacific Ocean.
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SI. 3: (Top) Maximum tsunami SLOA map from DART reports (circles) and from NOAA,
SHOM and 10C time series (squares). The maximum SLO amplitude have been computed as
the difference between consecutive extrema in the sea level time series between 0400 UTC 15%
January and 1600 UTC 19" January. (Bottom) Time series (right) and corresponding WPS
(center) for several stations in the Pacific Ocean between 0400 UTC 15" January and 1600 UTC
17" January. The black arrows indicate the arrival time of the different atmospheric wave
passages while the red arrows indicate the arrival of the tsunami wave. The left panel shows
spectral energy (in logio (M?)) of each passage (1% in blue, 2" in red and 3" in yellow) and
during the tsunami wave arrival (gray solid line) and the mean spectral energy over a 1-year
(solid block line). The spectral energy has been computed by time averaging the WPS with a 1-
hour window centered in the atmospheric wave passages or in the time of arrival of the tsunami
wave and for 1 year for the mean spectrum. The map has been drawn with MATLAB® using the
M_Map* toolbox (https://www.eoas.ubc.ca/~rich/map.html)
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Sl4: Sea level and atmospheric pressure records in the Balearic Islands (Western

Mediterranean)
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SI. 4: (Left) Filtered time series of the sea level (in m, blue) and atmospheric pressure (in hPa,
red) and (right) their corresponding WPS at different locations in the Balearic Islands (western
Mediterranean) between 0400 UTC 15" January and 1600 UTC 19" January 2022. The black
arrows indicate the arrival time of the different wave front passes.



SI5: Map of maximum SLO amplitudes observed during the different passages
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SL.5: Map of maximum SLO amplitudes, computed as the difference between two consecutive
extrema located within a 2-hour window spanning from 30 min before the arrival of the
atmospheric perturbation to 90 min after. The central panels shows the whole globe, while the
left and right panels are zooms on the East Coast of the USA and Europe, respectively, where
the density of observations is higher. The maps have been drawn with MATLAB33 using the
M_Map toolbox (https://www.eoas.ubc.ca/~rich/map.html).
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SI16: Analysis of the increase of SLO amplitudes during the atmospheric wave
passages.

In order to have a quantitative measure of the simultaneity between the passage of the
atmospheric disturbance and the triggering of SLO at tide gauge stations, we performed
the following analysis. For each station we computed the standard deviation of the
filtered sea level time series within two windows, the first one spanning from T0-5h to
TO-1h (where TO is the arrival time of the atmospheric disturbance at each station) and
the second one spanning from TO-1h to TO+3h. The ratio between the standard
deviation just after and just before the atmospheric wave passage can be considered a
measure of the amplification of the amplitude of SLO caused by the atmospheric
disturbance. This “amplification ratio” was obtained for each atmospheric wave passage
and for every tide gauge station.

Considering that some tide gauges are mostly (or only) triggered by the even passages
and others are triggered by odd passages (see Figs. 4, 5 and 6), we selected the
maximum amplification ratio between every couple of passages; that is, the maximum
value of the 1% and 2" passage, of the 3" and 4™ passage, and of the 5" and 6™ passage.
The histogram of the maximum amplification ratios for each passage couple is plotted
in Fig. S1.6, which also shows the cumulative probability distribution (starting from the
largest value).

Max. "aﬂer/"before between every couple of passages
30 = \ i 100
24 ] 80
2 . |
™ 18 60
=]
5 12 \'\‘-\1 - 40
6 — 20
R e . e S S
0 - : 0
30 100
24 80
£
< 18 60
]
o 12 40
™
6 20
0 * 0
30 = 100
24 — 80
<
© 18 60
=]
£ 12 40
[Te]
sl | - 20
0 e ——

= 0
oF & N F D2 Y8 2 G N e 9

{'Taﬂer/abefore

Sl. 6: Probability distribution (in percentage, left scale of the panels) of the amplification ratio
obtained for the different tide gauges. Each panel corresponds to a couple of odd-even passages
(1t & 2", 3 & 4™ and 5" & 6, from top to bottom). The maximum amplification ratio has
been selected between the two passages of each pair. Each bar has a width of 0.2 in
amplification ratio. The grey bar is centered at 1 and includes those tide gauges with
amplification ratio from 0.9 to 1.1; it is outlined because the bars beyond that one correspond to
tide gauges with an standard deviation increase greater than 10%.The cumulative probability
distribution (i.e., the percentage of stations with amplifications ratios above a given value, right
scale of the panels) has also been plotted (blue squares).



The Figure reveals that after the 1% or the 2" passage more than 65% of the tide gauges
showed an increase in the sea level signal standard deviation of at least a 10% (i.e. an
amplification ratio greater than 1.1, this threshold is indicated in the figure with a dark
grey bar) and almost 30% showed an amplification ratio greater than 2. The impact of
the 3" - 4™ and of the 5" - 6™ passages are much smaller, both in occurrence (between
50% and 40% of the stations have an amplification ratio greater than 1.1) and in
magnitude (less than 10% have an amplification ratio greater than 2).



