How climate change triggered a landslide tsunami in a Greenland fjord, vibrating Earth for 9 days
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Big Mystery

* A seismic signal all over planet Earth for 9 days => never seen before!

* Signal lasted longer than any other recorded signal. Sometimes
vibrations are maintaned by strong winds, but not here.

A fascinating investigation with experts from many different domains:
Une enquéte passionnante avec des experts dans différents fields:

* Geology, seismology, geophysics, meteorology, biology, marine,
oceanography, vulcanology, glaciology

=> |t’s origin has been traced back to Greenland

A.JEREMIE Animascience 28/03/2025 2



2023-09-16 5 mins.
12:40:10 since landslide 2023-09-16 19 mins.
12:54:30 _ ; since landslide

L

aVAVAVAVAVAVAVAVAVA'

W

(micro-metres)

o
e
2 &
o =
s E
oG
1
82
t 7
g5

Vertical ground
(micro-metres)

i

) 1] 1) 043/ 1050




2023-09-16 25 mins.
13:00:00 s . e since landslide
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Event called USO : Unidentified Seismic Object
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Landslide fallen into the fjord

Pre event 2023-08-12

25 million m3 fell into the water generating a 200m high tsunami
An infrasound accoustic signal (low frequency sound) was registered 3000km away
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A tsunami in the area
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Mystery signal
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Different wave types depending on direction




2023-09-16 9 mins.
12:25:10 until landslide
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7 m high waves slushed in the fjord
The waves were trapped in Dickson Fjord for 9 days, reflecting on the shores, without escape because of the
straight angle exit

A combination of a big tsunami in a confined space

It’s long duration allowed precise simulations (different models)



Did the LAPP sensors see something?

* LAViSta/FCC

* The seismic sensors at LAPP and in Japan only go down to a
few tenths of Hz

e LSST/Rubin

* The sensros on the telescope mirror (M1M3) measuredown .

* Virgo “g?"‘
* Sensors measure down to about 10 mHz N
Only dedicated stations could detect this event Wﬂ L R B
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This investigation discovering the cause of this
mysterious event show the need for :

* Adiverse and multidisciplinary team

* A network of sensors
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A rockslide-generated tsunami in a Greenland fjord
rang Earth for 9 days
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Claudio Satriano®, Robert E. Anthony®, Aurélien Mordret™, Sven Schippkus'®, Seren Rysgaard™,
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Taka'aki Taira'®, Matteo Spagnolo'’, Raphael De Plaen®, Paula Koelemeijer'®, Carl Ebeling'®,

Andrea Cannata®?*, William D. Harcourt”, David G. Cornwell”’, Corentin Caudron®®?*, Piero Poli®*,
Pascal Bernard®, Eric Larose®, Eleonore Stutzmann®, Peter H. Voss®, Bjorn Lund®®, Flavio Cannavo®™,
Manuel J. Castro-Diaz*®, Esteban Chaves™, Trine Dahl-Jensen’, Nicolas De Pinho Dias®,

Aline Déprez”®, Roeland Develter'?, Douglas Dreger'®, Lislo G. Evers'*®,
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Climate change is increasingly prednspos:g polar reglms lo large landslides. Tsmamngemc landslides have

occurred recently in Greenland (Kalaallit Nunaat), but none have been reported from the eastern flords. In
September 2023, we detected the start of a 9-day-long, global 10.88-millihertz (92-second) monochromatig
uery Iong penod WLP) seismic sgnal. mgnatnng frorn Eas'l Greenland In thns study we de:mnshate how

Dickson Fprd lnggemg a Em-meterhngh tsunami. Sln'mlahons show that the tsunami stabilized mto a
7-meter-high long-duration seiche with a frequency (1145 millihertz) and slow amplitude decay that were
nearly identical to the seismic signal. An oscillating, fjord-transverse single force with a maximum amplitude
of 5 x 10" newtons reproduced the seismic amplitudes and their radiation pattern relative to the fjord,
demonstrating how a seiche directly caused the 9-day-long seismic signal. Our findings highlight how climate
change is causing cascading, hazardous feedbacks between the cryosphere, hydrosphere, and lithosphere.



