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Model of Hunga Tonga—Hunga Ha'apai eruption
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/ Short-period shock wave

Snapshots at 1 minute intervals of CTH hydrocode
simulatation shows a shock wave that slows down, spreads
out, and evolves into Lamb wave that efficiently couples to
tsunami waves in deep ocean due to Proudman resonance

Long-period, full atmosphere,
low velocity Lamb wave
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Model of Lamb-wave-driven tsunami generated by a VEI 7+ explosion at location of Laacher See in present-day western Germany. The actual magnitude estimate of the 13 ka BP eruption is VEI 6, so this simulation should be considered an upper bound on the size of the resulting global

IXCP-8 Verification and Analysis, Los Alamos National Laboratory; 2Dept. of Ea

Mark Boslough®? and Vasily

3NOAA/Pacific Marine Environments

2 /
;.’7\’ ‘7L i - J
s.i;,“ /\ \/ /’
f f
md.‘ﬁeﬁ
aF \
» \ \ #_Ili‘\"_ B _“\__* g
o % ’
}.\\\&‘Vl/’é 10 hours ,//}l,,' 20 hours

J / ,-"
\ [ / /
| /
\
\ B 2 . /
\ | / F e
\ J / ~—
\ / / ~
\ f /
\ J . ~
\l k.
\ e —
\‘ -
\
\
\

ghate >
s

25

hours

tsunami. Maximum amplitudes of about 5 meters occur near Iceland, South America, and in the Mediterranean. High amplitudes also occur along Greenland and the eastern margin of the Laurentide ice sheets. The antipode, near New Zealand, also experiences large waves. Paleotsunami
deposits in of the correct age in these locations could be evidence for this event.
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target rocks govern the efficiency by which the explosion transfers energy to the Lamb wave. For a given
explosive yield, atmospheric wave amplitudes increase with water content of a magma. We expect that the
Lamb wave from Meteor Crater would have high coupling efficiency due to carbonate-rich Kaibab
Limestone and water-saturated Coconino Sandstone and would therefore yield larger tsunamis than an
impact of the same magnitude into target rocks that are volatile poor.
We suggest that this hypothesis can be tested by performing tsunami simulations for other recent
(Quaternary) known large explosive events (both impact and volcanic) in the geological record with known
» Gate - timing and source locations, and generating maps of peak tsunami amplitudes around the world. These
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which would provide confirming evidence for the hypothesis if found at the predicted locations with the
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