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RT records tsunami across the Pacific

Wave ampg (mj

0.1 | 0.C5 1

If\
o VA

DART 214186 \J
| -0.05 1 i
15 20 D 5 10 15 20

DART 1I

% ,
& Deep-ooean Assessmenl and Reporlng of Tsuramis

DART 5401002 g
02 A : f
0 5 -
centers a8 _DUay
S B
D — i ; Meteorological A"
instruments {§" %
DAR1 5401001 Dy
0.2 Sy ~ .
0 . = ~ 5 o0
A9 Acouslic -
J'd .'Ink %_’:
A
0 - ~ 7
-0.2
0 20
0.2
0 ‘ '|
DART5507004
-no : or: “:
5 S g\ IS 15 20
0.2 G =i :aﬁ . Bollom pressure
553?& " recorder -
0 o [ i { A SR - WAL AN LM
DART&501p05
-0.2
0 5 10 IR+ 20 0 5 1C 12 20 J ) 10 16 20
0.2 l 0.00 0.C5 '
0 0 - 0 = - -
DART 514 DART 32413
-0.2 ' ' ‘ -0.086 | -0.05 :
0 5 10 5 20 0 5 1C 15 20 0 5 10 15 20

Time since EQ (hr)



Asteroid Airburst tsunami models

Wave Amplitude
Time 5.0D00
Tempzarature at 18 0 seconds

§ —p—p —y— g ——y — ——

165w

wave Amplitude (cm)

‘
3.0L-0 14E+02

Fora vir 4 Mel? vox 197+

- ‘ -
Z.0E+0L

Sérfca Pressure at 102.0 s (100Mt blas: at 10km, bomb q) Wave Amplitude

LUL+C)

.0E4C2

0.0E+C2

Pressure (Mcyn/icm®)
Wave Amplitude (om

LR L] IR M

70 ar A - 2330 : 233 7 2320
20 JU Inn (degrees_sact)
Hadal bisiance (km)

s e A plitute {Lir)

ot Ve w 2IFEY, W w TR




Comparing Two Types of Tsunamis
Generated by Pressure-forcing
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13 June 2013 meteotsunami event

Pressure Forcing Generated Tsunami
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Tonga tsunami recorded at DART around Pacific
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Model inversion results using three DARTSs for the January 15, 2022 Tonga volcano-generated event
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Tonga Initial DART data inversion

Assuming displacement source at the volcano location

- NOAA Center for Tsunami Research

NOAA Resesarch Product, not an official forecast
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Model inversion results using three DARTSs for the January 15, 2022 Tonga volcano-generated event
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Yield = 250 Mt Entry angle = 75°
Temperature (K)
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Wave Amplitude
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Wave Amplitude (cm)

£ 4 <. TS D

-100 -60 -20 20 60 100
2 Data Min = -395, Max = 529

03+

02— ' —

3 I, 01

4/  DART5401003 A

/5
¥ 4 - [ - :
L _ . 0e:3C 0620 0530 0500 06%0 C7D0 7.

Jan 1§, 2022



DART5401003 A

Wave Amplitude
Time: 1120.00

Wave Amplitude (cm)

JEEES = 33=Z 3223 32320 02

-20.0 -4.0 4.0 12.0 20.0
Data Min = -83.1, Max = 117.4

0.3
02—
01
A
U
-0.1
.2

04.3) 05.C0 X0 0300 630

07.20

o730

Jan ‘5 g(e2



Maximum Wave Amplitude

Maximum Wave Amplitude (m)
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Wave amp (m)
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Pacific propagation

Tsunami Amplitudes
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Pacific propagation

Tsunami Amplitudes
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Pacific propagation
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Global propagation

Pressure perturbation
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Proudman Amplification
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Global propagation

Wave Amplitude
Time: 37800.0
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Global propagation

Maximum Wave Amplitude
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Proudman Amplification for Tonga Explosion
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Maximum Wave Amplitude (m)
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Su m m a ry Maximum Computed Tsunami Amplitudes
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Global tsunami from Tonga
explosion was generated by the
air pressure forcing from Lamb
waves

Tonga event generated ample
amount of data for model testing
and benchmarking

Lamb wave generation from an Maximum Wave Amplitude (m)
asteroid impact may be a 000 002 00+ 006 008 010
missing mechanism for asteroid .

tsunami risk assessment




