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Assessment of the tsunami in the Pacific Ocean caused

by the explosion of the Hunga Tonga—Hunga Ha’apai volcano
on January 15, 2022, using the express method

of operational forecasting*

Yury P. Korolev®, Pavel Yu. Korolev
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Abstract. The aim of the study was to confirm the possibility of forecasting tsunamis of non-seismic (volcanic) origin
using the express method of operational forecasting. The surface wave formed as a result of the explosive volcanic
eruption on January 15, 2022 was a superposition of forced (baric) waves caused by an atmospheric pressure wave
and free (gravity) waves generated by the disintergration of the disturbance in the source. The express method of
operational tsunami forecasting was used to compute the gravitational component of the surface wave. The method
allows one to compute the tsunami waveform at any point in the ocean and near the coast in real time based on
the data from the sea level measurement stations. The computation of the tsunami on 15.01.2022, its gravitational
component, at the DART stations remote from the source was performed based on the data from the DART stations
51425 and 52406 closest to the volcano. For an adequate forecast, the information on the tsunami of the DART
stations closest to the source with the duration of a quarter of the first period is sufficient, which is especially
important in the operational mode. The result satisfies the definition of the concept of “tsunami forecast” formulated
by the Intergovernmental Oceanographic Commission of UNESCO. It has been confirmed that the express method
can provide a tsunami forecast regardless of the mechanism of its excitation. It remains unclear how adequate the
assessment of the amplitude of surface waves is based on the bottom pressure data is.

Keywords: tsunami, operational tsunami forecast, tsunami warning services, Pacific Ocean, sea level
measurements, Lamb waves, forced waves, free waves
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XyHra ToHra—XyHra Xaanaun 15 aHuBapa 2022 r.,
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Pe3tome. Ilenpo paboThl SBISIIOCH MOATBEPIKACHUE BO3MOXKHOCTH MPOTHO3UPOBAHUS IIyHAMU HECEHCMHUYECKO-
ro (BYJIKAHHYECKOTO) MIPOUCXOKICHHUS SKCIIPECC-METOJOM OTIEPaTHBHOTO MporHo3a. O0pa3oBaBmascs B pe3yabTarTe
B3pBIBHOTO M3BepeHus Byikana 15.01.2022 moBepxHOCTHas BOJHA MpPEACTaBIsLIa cO00H CyNEepHO3UIINIO BRIHYX-
JICHHBIX (0apUYCCKUX) BOJTH, BBI3BAHHBIX BOJHON aTMOC(EPHOTO NaBJICHHUS, U CBOOOTHBIX (TPABUTAIIMOHHBIX) BOJH,
TCHEPUPOBAHHBIX PACIaioM BO3MYIICHHS B odare. [lJis pacuera rpaBUTAI[MOHHON COCTABIISAIONICH MOBEPXHOCTHOMN

* The translation from Russian: Kopoues 10.I1., Kopones I1.1O. Onenka mynamu B THxoM OkeaHe, BEI3BaHHOTO B3pBIBOM ByiikaHa XyHra ToHra—XyH-
ra Xaamnaii 15 stuBapst 2022 1., 9KCIpecc-MeToIoM ornepariBHOro nporHosa. [Electronic resource]. [ eocucmemst nepexoonsix 3om, 2025, 1. 9, Ne 1.
http://journal.imgg.ru/web/full/f2025-1-4.pdf; https://doi.org/10.30730/gtrz.2025.9.1.056-065. Translated by Yury P. Korolev.

TomHBIN TEKCT CTaThU Ha PYCCKOM SI3BIKE CM. Ha caiiTe xypHana «/ eocucmemol nepexooHsix 30n»: http://journal.imgg.ru/web/full/f2025-1-4.pdf

OKEAHOnorus 56 TEOCUCTEMbI MEPEXOAHBIX 30H, 2025, 9(1)



Assessment of the tsunami in the Pacific Ocean caused by the explosion of the Hunga Tonga—Hunga Ha’apai volcano

BOJIHBI TPUMEHEH YKCIIPECC-METO/I ONIEPATUBHOTO MPOTHO3a IfyHaMu. Crioco0 MO3BOIISAET 10 TaHHBIM CTaHIIHHA H3Me-
pEeHUS YPOBHA OKeaHa B PEKHME PealbHOTO BPEMEHH PacCUUTHIBaTh POPMY IIyHAMH B 000 TOUKE OKeaHa M BOIH-
3u mobepexns. Pacuer mynamu 15.01.2022, ero rpaBUTAIIIOHHON COCTABISIONICH, HA YIAICHHBIX OT 0Yara CTaHIIAAX
cuctembl DART BeINONHEH 1O JaHHBIM Ommkadmux K BynkaHy crannuii DART 51425 u 52406. [Ins agexBaTHO-
TO TPOTHO3a TOCTATOYHO WHPOPMAIUH O IyHaMH OMbkalimmx K odary craHmuii DART mIuTensHOCTBIO YETBEPTh
MEPBOTO MEPUOA, YTO OCOOCHHO BaXKHO B YCIOBHSX ONEPATUBHOTO pexuMa. Pe3yiabTaT yIoBIETBOPSACT OMpeciie-
HUIO MOHATHUS IIPOTHO3 I[YHAMUY, C(HOPMYITHPOBAHHOMY MeXNpaBUTEIbCTBCHHON OKeaHOTpauIecKoil koMuccuei
FOHECKO. IToarBepxkaeHo0, 4TO 9KCIPECC-METOA MOXKET JIaBaTh MPOTHO3 IIyHAMU HE3aBUCHMO OT MEXaHU3Ma ero
B0o30yxaeHus. OcTaeTcss HEBBIACHEHHBIM BOMPOC, HACKOJIBKO aJIeKBAaTHOM SIBISIETCS OLIEHKA aMIUIMTYIbI MOBEPX-
HOCTHBIX BOJIH IT0 JJaHHBIM O JaBJIEHUH Ha JHE.

KntoueBble cnoBa: iyHamu, ONepaTuBHbINA NPOTHO3 IyHAMH, CIIYXKObI MPEAyNPEKACHUS O [yHamu, TUXHii OKeaH,
M3MEPEHUs YPOBHS OKeaHa, BOJIHBI JIamMOa, BBIHYK/ICHHBIE BOJIHBI, CBOOOJHBIE BOJHBI

For citation: Korolev Yu.P., Korolev P.Yu. Assessment of the tsunami in the Pacific Ocean caused by the explosion of the Hunga Tonga—
Hunga Ha’apai volcano on January 15, 2022, using the express method of operational forecasting. Geosistemy perehodnykh zon = Ge-
osystems of Transition Zones, 2025, vol. 9, No. 1, pp. 56-65. (In Russ. & in Engl.). https://doi.org/10.30730/gtrz.2025.9.1.056-065;
https://www.elibrary.ru/kktwzl. [The translation from Russian: Kopones FO.IT., Kopones IT1.}O. Ouenka nyHamu B Tuxom okxeawe,
BBI3BAaHHOTO B3pHIBOM BynkaHa XyHra Tonra—XyHra Xaanaii 15 ssuBapst 2022 r., 9Kcripecc-MeToioM ornepariuBHoOro nporuosa [Electronic

resource]. I 'eocucmemut nepexoouvix 30n, 2025, 1. 9, Ne 1. http://journal.imgg.ru/web/full/f2025-1-4.pdf]

Introduction

A powertful explosive eruption of the Hunga
Tonga—Hunga Ha’apai volcano (hereinafter Ton-
ga) occurred in the South Pacific Ocean on Jan-
uary 15, 2022*. It is estimated to be the largest
underwater volcanic eruption in almost a century
and a half since the catastrophic destruction of
Krakatoa in Indonesia in 1883. The volcanic is-
land formed shortly before the eruption was com-
pletely destroyed. The products of the explosion
rose to a height of 58 km [1]. The effect of the
explosion was observed in all environments: the
ionosphere, the atmosphere, in the ocean and on
its surface [2].

The eruption of the volcano caused a cata-
strophic tsunami on the nearby islands of the Ton-
ga archipelago: up to 22 m at a distance of about
90 km from the volcano. The tsunami caused dam-
age not only to nearby island nations, including
the Kingdom of Tonga and Fiji, but also to coastal
areas along the Pacific coast, including New Zea-
land, Japan and Peru [1]. Run-ups of up to 1.3 m
were observed in Japan, over 3.5 m in California,
about 1 m in Chile and up to 1 m in Peru*.

The high-pressure wave in the atmosphere
was recorded by many barographs not only on the
islands of the Pacific Ocean, but also on the con-
tinents. The pressure wave above the ocean sur-
face (also called the Lamb wave), propagating at
a speed close to the speed of sound in the atmos-
phere, caused disturbances of the free surface of
the ocean in the form of a forced wave moving at
the same speed. Hereinafter, such a wave is called
a baric wave. Along with this, changes in the water
surface level in the explosion area generated grav-
ity (free) waves in the ocean, propagating at the
speed of long waves. Baric and/or gravity waves
were recorded by many deep-sea bottom stations
of the DART system (NOAA Center for Tsunami
Research**) in the Pacific Ocean (according to
National Data Buoy Center NOAA; https://ndbc.
noaa.gov/to_station.shtml). A small number of
stations recorded both waves from the moment of
arrival of the baric wave. Due to the difference in
propagation speeds, the gravity wave noticeably
lags behind the baric wave. The amplitudes of the
baric and gravity waves, according to the data of
deep-sea stations, are comparable even at large
distances from the disturbance. The attenuation

* NOAA National Centers for Environmental Information. URL: https://www.ngdc.noaa.gov/hazel/view/hazards/tsunami/event-search

(accessed 08.02.2025).
** http://nctr.pmel.noaa.gov/Dart (accessed 08.02.2025).
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of the amplitude of baric and gravity waves is the
same and inversely proportional to the square root
of the distance from the source [3]. Waves of this
type, described in the space of two variables, have
a leading edge and no trailing edge. The oscilla-
tions behind the front, decreasing, continue for a
long time.

The mechanism of waves excitation, both in
the atmosphere and on the ocean surface by the
processes that occurred in the eruption center of
the Tonga volcano, is quite complex. It is possible
that pressure waves in the atmosphere were not
caused by a single explosion. In [4], it is assumed
that five explosions of varying intensity occurred
in the area of the volcano within half an hour or an
hour. A rapid (explosive) change in atmospheric
pressure is itself a source of gravity waves. The
shift (repulsion) of water masses and/or products
of the destruction of a volcanic island can also be
an additional source of gravity waves. In any case,
surface waves are a superposition of baric and
gravity waves after the arrival of the latter at the
observation point.

Various aspects of phenomena in the atmos-
phere, on the surface and on the ocean floor are de-
scribed in numerous works. Pressure waves in the
atmosphere based on natural data were analyzed
in works [5, 6]. Numerical modeling of pressure
waves based on a specially constructed source
was performed in the article [3]. The influence of
atmospheric pressure waves on the generation of
waves on the ocean surface based on numerical
modeling was studied in [3, 7-12] and on the web-
site of the NOAA Center for Tsunami Research*.
The process of generating gravity waves as a re-
sult of disturbances of the water surface in the
source was considered using a numerical model in
[3, 13]. The parameters of the disturbance source
were selected based on the degree of coincidence
of the waveforms of the computed and recorded
waves in the ocean.

In work [14], a one-dimensional model of ex-
citation of forced waves in a liquid layer under the
action of a high-pressure wave in the atmosphere
was considered. It is shown that the amplitude of

the bottom pressure variations is higher than the
amplitude of the pressure variations above the free
surface by a factor of U?/(U?-gH), where U is the
pressure wave velocity in the atmosphere, H is
the depth of the liquid layer, and g is the grav-
ity acceleration. The validity of this statement is
verified by comparing the data on the ocean floor
pressure measured by the deep-sea stations DART
21418, 21420, and 51407, and the data from the
land-based barographs closest to these stations [2,
14]. The amplitude of the bottom pressure varia-
tions, expressed in centimeters of water column, is
higher than the amplitude of forced waves on the
free surface by a factor of U%/gH. The effects stud-
ied in [2, 14] were not considered in the above-
mentioned works.

The all above-mentioned works did not dis-
cuss issues related to the operational tsunami fore-
cast. It was only noted that the existing tsunami
warning services were not prepared for forecast
this type of event [3, 5, 8]. It is proposed to sup-
plement existing methods of short-term tsunami
forecasting with algorithms that allow taking into
account the excitation of tsunamis by atmospheric
pressure waves [1, 3-5, 8].

The US Tsunami Warning Service, relying
on the current NOAA method, also known as the
SIFT method**, did not form a forecast for the
15.01.2022 tsunami, its gravity component, due to
the fact that there are no corresponding synthetic
mareograms in the database for the eruption area.
In accordance with the methodology underlying
the method, a tsunami was computed in the Pa-
cific Ocean after the event. To obtain the gravity
wave form, synthetic mareograms were computed
from 9 Gaussian sources in the focal area of the
volcano. Tsunami wave forms at remote locations
were calculated using the computed synthetic
mareograms and data from three DART stations.
The data from these stations did not include the
initial parts of the records corresponding only to
baric waves. The superposition of baric and grav-
ity waves in the DART records complicated the
tsunami analysis and the source inversion process
for event modeling (https://nctr.pmel.noaa.gov/

*NOAA Center for Tsunami Research: Volcano-generated Tsunami Event — January 15, 2022 Hunga Tonga—Hunga Ha’apa Tsunami.

URL: https://nctr.pmel.noaa.gov/tonga20220115/ (accessed 08.02.2025).

** NOAA Center for Tsunami Research: Tsunami Forecasting. URL: https://nctr.pmel.noaa.gov/tsunami-forecast.html (accessed 08.02.2025).
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tonga20220115/). The amplitudes of the com-
puted waves are generally reproduced, even for
remote locations. The difficulty of inverting the
mixed DART records may be the main reason for
some of the model’s shortcomings.

For other events, the sea level data used for
forecasting may also be distorted by the presence
of signals (noise) as a result of seismic waves
passing along the ocean floor. This is possible
when the sea level monitoring stations are close
to the source, for example, the DART 46409 sta-
tion during the event on 23.01.2018 near Kodiak
Island. In such cases, difficulties with identifying
the tsunami itself may arise. The tsunami compu-
tation based on sea level data containing seismic
noise is carried out in [15], where it is shown that
the calculated waveforms may be distorted, but,
nevertheless, allow us to assess the degree of dan-
ger of the expected tsunami.

The tsunami forecast for 15.01.2022 could
have been made using the express method of op-
erational tsunami forecast [16]. Previously [17,
18], when modeling the 2011 Tohoku tsunami,
it was shown that the method gives an adequate
result, despite the fact that the tectonic excitation
mechanism was accompanied, presumably, by an
underwater landslide [19]. The method is approxi-
mate, but allows for an adequate assessment of the
expected tsunami at a given point in real time.

The aim of the work
and problem statement

The aim of this study was to confirm the ap-
plicability of the express method of operational
forecasting in cases of tsunami generation by non-
seismic sources. The eruption of the Tonga vol-
cano is a good example to demonstrate the capa-
bilities of the express method.

In accordance with the algorithm of the ex-
press method [16], auxiliary computations of
waves from an elementary circular source with a
center coinciding with the epicenter of the volcan-
ic eruption were carried out to construct the trans-
fer function. No assumptions were made about
the mechanism of excitation of these waves. In
operational mode, the computation is performed
immediately after receiving information about the
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coordinates of the tsunami source. Based on data
on tsunamis in the ocean, the expected tsunami
waveforms at specified points are calculated using
the transfer function. In real time — after receiv-
ing information about the passage of a tsunami
through an ocean level measuring station. In the
event on 15.01.2022, the data from the bottom sta-
tions DART 51425 or 52406 closest to the explo-
sion site were used for the forecast. Only the part
of the record containing the gravitational compo-
nent was used. The computation was performed
for the DART stations whose records contain both
baric and gravitational components.

Unlike the NOAA method, only one elemen-
tary source was used for auxiliary computation;
the tsunami calculation was performed based on
data from one DART station.

In operational conditions, it is advisable to
use, if possible, short segments of the DART sta-
tion data series (for example, a quarter of the first
period) to form a forecast. The quality of the com-
putation (forecast) is assessed by the possibility
of adequately determining the degree of danger
of the expected tsunami when compared with the
available actual data.

Results and discussion

Preliminary experiments

The computation area diagram of numerical
experiments with the indication of the epicent-
er and location of the DART system stations is
shown in Fig. 1. The coordinates of the stations
were taken from the National Data Buoy Center
website (https://ndbc.noaa.gov/to_station.shtml).

To check the adequacy of further computa-
tions, tsunami waveforms at remote DART sta-
tions were preliminarily calculated based on data
from the station closest to the source for different
durations: from a quarter of the period to a full
period and more. These data contain information
on both the gravitational and baric components,
which cannot be separated. The presence of the
baric component may affect the adequacy of the
gravity wave assessment at remote points. As an
example, Fig. 2 shows the results of calculating
waveforms at the DART 52401 based on data
from the DART 51425 for different durations (17,
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22, 30, and 42 min), corresponding to a gravity
wave.

Wave forms, natural and computed based on
initial data of different duration, from a quarter to
the full first period, generally coincide well. There
are minor discrepancies in the calculated forms,
which are due to the approximate nature of the ex-
press method, as well as the presence of a baric

Computation of gravitational components of
waves caused by the Tonga volcano eruption

The express method of operational tsunami
forecasting was used to compute gravity waves
generated as a result of the explosive eruption of
the Tonga volcano at points in the ocean where
DART stations are located (data taken from the

component in the initial data. A further increase of National Data Buoy Center website; https://ndbc.

the data segment does not lead to an improvement
of the forecast, since the data from the DART
51425 and the DART 52401 stations contain in-
formation about the baric wave. The result shows
that under operational conditions, the use of short
segments of a data series gives a completely ad-
equate forecast of the expected tsunami.

noaa.gov/to_station.shtml). For auxiliary com-
putations, an elementary source in the form of a
circular initial elevation of the free ocean surface
in the epicentral region of the eruption was used.
Data from the DART 51425 or the DART 52406
stations, which are closest to the epicenter of the
explosion, were used. The published data from the

Fig. 1. Map of the area used for computation. The asterisk shows the epicenter of the explosion. Five-digit numbers are the positions of
the DART system stations. The stations that registered both baric and gravity waves are marked in blue (in larger font).
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DART bottom stations on pressure are expressed
in meters. Parts of the records containing gravita-
tional components were used, the arrival of which
was determined by the travel time of the wave
from the auxiliary source. For the DART 51425,
this time is 120 minutes from the beginning of the
eruption, for the DART 52406 — 252 minutes. As
noted above, the records contain both baric and
gravitational components.

The computation was performed for the
DART stations in the ocean that recorded both
baric and gravity waves. The numbers of these
stations are shown in larger font in Fig. 1.

The initial data from DART 51425 are shown
in Fig. 2 in the left column at the top. The segment
of the series (a quarter of the first period) used for
the calculations is highlighted in red (from 120 to
137 minutes after the volcanic explosion).

The DART station data shown in Fig. 3 in-
clude both baric and gravitational components.

The results of the express method calculation
based on the data from DART 51425 with dura-
tion of a quarter of the first period are shown in
Fig. 3.

The computation shows the arrival of a grav-
ity wave, starting with a decrease in the level.
At some stations, the most distant from the source,
the amplitudes of the computed waves are lower
than the recorded ones. This is explained, firstly,
by the fact that the initial data for the computation
contain a baric component, and secondly, by the
fact that the records of remote stations also con-
tain both components.

Qualitatively, the waveforms of the calculat-
ed waves coincide with the low-frequency com-
ponents of the recorded waves, including the baric
and gravitational components. A detailed spectral
analysis of the signals was not included in the ob-
jectives of the work.

The results of similar computation based
on data from another station, DART 52406, are
shown in Fig. 4. The record of this station is
shown by a thin black line in Fig. 4 (left column,
above), where the segment of the series used for
the calculations is highlighted in red (a quarter of
the period, from 252 to 273 minutes after the vol-
canic explosion).

Fig. 2. The left column shows the data from the DART 51425 station of varying duration (17, 22, 30 and 42 min). The red line highlights
the section of the data series used for calculations. The right column shows waveforms at the DART 52401 station: natural (thin black
line) and computed based on the data from the DART 51425 station of varying durations (red line), starting from 120 minutes after the

start of the eruption.

OCEANOLOGY

GEOSYSTEMS OF TRANSITION ZONES, 2025, 9(1)



Korolev Yu.P,

Korolev P.Yu

As shown in [2, 14], the amplitudes of forced
surface (baric) waves estimated from bottom sta-
tion data are apparently overestimated. The cor-
rection factor gH/U?* was applied to the part of the
baric component preceding the arrival of the grav-
ity wave in accordance with [2, 14]. The values of
the correction factors are given in the table. When
calculating the factors, the propagation velocity
of the atmospheric pressure wave was taken to be
312 m/s [14]. The corrected forms of baric waves
are shown in Fig. 4 with a thick black line. The
same figure shows the uncorrected data from the
DART stations (thin black line), including both
the baric and gravitational components. It is evi-
dent that the corrected amplitudes of forced waves
on the ocean surface are almost 2 times less than
those measured by the bottom sensors. The use of
a correction factor for data containing both baric
and gravitational components is not appropriate.

The same figure shows the results of comput-
ing the gravitational component (red line) based

on the DART 52406 station data. As in the pre-
vious example of computing based on the DART
51425 station data, the arrival of the gravity wave
begins with a decrease in the level. At some sta-
tions, the amplitudes of the calculated waves are
lower than the recorded ones, which are explained
by the presence of a baric component in the initial
DART 52406 station data for the computation and
in the records of remote stations. The structures of
low-frequency oscillations of the calculated and
actual ones generally correspond to each other.

The waveforms of the gravitational compo-
nents of the waves computed based on the DART
51425 and DART 52406 stations coincide with
the accuracy necessary to assess the degree of tsu-
nami hazard.

The structure of the wave on the free sur-
face is quite complex and includes both the wave
caused by the main wave of atmospheric pressure
and secondary waves excited when the atmos-
pheric pressure wave passes over irregularities in

Fig. 3. Tsunami waveforms obtained by the express method of operational tsunami forecasting (red line) based on the 17-minute data
from the DART station 51425. The DART station data in centimeters of water column are shown by a thin black line. Each fragment of

this and the following figure shows the DART station number.
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Table. Correction factor values

Indicator DART station

52406 | 52402 | 52403 | 52401 | 21418 | 46408 | 21416 | 21415
Igc;an depth |65 5963 4542 5590 5664 5374 5812 4775
Correction
factor gyt | 0181 0.601 0.458 0.563 0.571 0.542 0.586 0.481

Note. U is the velocity of the pressure wave in the atmosphere, H is the depth of the liquid layer, and g is the
acceleration due to gravity. The ocean depths at the locations of the DART stations given in the table were taken
from the National Data Buoy Center website (https://ndbc.noaa.gov/to_station.shtml).

the earth’s surface. In addition, when passing over
areas of the ocean with an irregular bottom, the
atmospheric pressure wave generates free gravity
waves. These waves are superimposed by a free
gravity wave excited by a volcanic explosion and
other accompanying effects in the source. It is im-
possible to separate these components. The ampli-
tudes of the waves on the ocean surface excited by

atmospheric pressure waves, estimated from the
data of bottom stations, as shown in [2, 14], are
apparently overestimated. It is impossible to apply
a correction factor to the total wave without sepa-
rating the components. In this regard, the question
arises as to how adequate the assessment of the
amplitudes of surface waves based on the data on
the pressure at the bottom is.

Fig. 4. Tsunami waveforms (red line) computed based on the 21-min data from the DART 52406 station data (left column, top; the section
of the data series used for the computation is highlighted in red and marked with vertical lines). The moment of entry of the gravitational
component is marked by a vertical line. The bottom station data are shown by a thin black line. The amplitude of the part of the record
preceding the gravity wave is multiplied by the correction factor gH/U? (thick black line). The value of the factor is indicated for each

DART station (top left in each fragment).
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In general, the computed tsunami waveforms
(gravitational component) give quite adequate re-
sults, despite the interference caused by the baric
component. This confirms the assumption that the
express method is applicable for forecasting tsu-
namis of non-seismic origin. The quality of the
computation is comparable to the quality of tsu-
nami calculations by the current NOAA method.

The assessment of tsunami waveforms near
the coast was not included in the objectives of the
work. Nevertheless, the result satisfies the defini-
tion of the concept of “tsunami forecast” formu-
lated by the Intergovernmental Oceanographic
Commission of UNESCO*: the time of arrival
of the expected tsunami at a given point is given,
the amplitudes of individual waves and the time
of their arrival are determined. Earlier [18] it was
shown using actual data that the express method
can be used to forecast tsunamis in advance near
the coasts based on ocean tsunami data. The mo-
ment of forecast generation is determined by the
time of receiving information about the passage of
the first quarter of the tsunami period through the
registration point.

Conclusions

The express method of operational tsunami
forecasting was used to compute the gravitational
component of the wave from the explosive erup-
tion of the Tonga volcano on January 15, 2022.

It was shown that for an adequate forecast,
information on tsunamis from the DART stations
closest to the source with duration a quarter of the
first period is sufficient, which is especially im-
portant in the operational mode.

A good match was obtained between the
waveforms computed by the express method of
operational tsunami forecasting and the wave-
forms recorded by the DART bottom stations
measuring the ocean level. The differences in
these waveforms are explained by the presence of
baric components in the bottom pressure data.

It was confirmed that the express method can
provide a tsunami forecast regardless of the exci-
tation mechanism. The express method, like other

methods of operational tsunami forecasting, can
be supplemented with an algorithm for calculating
baric waves. However, the question of how ade-
quate the assessment of the amplitude of surface
waves based on the data on the bottom pressure in
events similar to the one considered remains un-
clear.
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