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Content

• Brief intro on Acoustic-Gravity Waves

• Early detection model (technical material enclosed)

• Example: real-time analysis

• Summary & future plans



Any sudden disturbance in time & space in a substance (fluid 
or solid) generates compression-type waves: 

Acoustic-Gravity Waves (AGWs)
Sources:

Earthquakes, landslides, explosions, volcanic eruptions, 
nonlinear wave interaction, meteorite impacts 

Main properties:

• Low frequency
• High travelling speed (of sound in medium)
• Carry information on the source

Objective: learn about the source by “listening” to AGWs
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With elasticity/compressibility the tsunami propagation speed is further modified
Reducing discrepancies between tsunami models and in-situ observation
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Provide real-time tsunami estimation

OBJECTIVE
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Approach

Complementary
https://www.ocean.washington.edu/files/obs_bb.jpg

http://www.trbimg.com/img-596416d5/turbine/la-
1499731666-uzmvd4k3i8-snap-image

https://www-cdn.eumetsat.int/files/styles/16_9_large/s3/2020-
04/img_nws_20190117_jason-3.jpg?h=801334a3&itok=bVdqWBmi

Acoustic-Gravity 
Wave Theory

Howe et al. 2022. Frontiers in Earth Science | Volume 9 | Article 775544 
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Acoustic-Gravity Wave theory
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Machine Learning

Supervised learning algorithms:
RFC – Random Forest Classifier
SVM – Support-Vector Machine
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Source Location Magnitude & mode Geometry & dynamics

Tsunami Estimation
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Example

21st December 2010 Earthquake & Tsunami 
(27.10N, 143.76E)









Inverse model: 
pressure signal analyzed

Inverse model: 
Fault properties calculated

Direct model: tsunami @ hotspot

Direct model: 
pressure@ hotspots

HA11



Summary

• Acoustic-gravity wave theory is a strong tool

• A complementary real-time tsunami methodology

Future plans

• Develop an operational package: recruit software engineer(s)
(by Nov. 2022 subject to funding)

• Real-time data (CTBTO): through tsunami centres

• Integrate other models (e.g. elastic, cylindrical, nonlinear)

• Team up with more groups (synergy)
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