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Content

• A very brief background

• Focus on recent events (highlighting challenges & opportunities)

• Recommendation for actions
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• Provides initial assessment based on EQ 
epicentre, sensors’ locations, and required 
evacuation time.

• Detects signals; categorises earthquakes / 
events; analyses hydroacoustic data; 
calculates tsunami size

Operational Software: Global Real-time Early Assessment of Tsunami (GREAT)

• Operates automatically, and manually 
(after training)

• Hydrophones & Tide-gauges data are already 
integrated; other data sources can be 
integrated, e.g., seismic/GNSS, SMART cables, 
... 

O5.2-076

Detection  Warning  Dissemination

M 7.9 - 2018 261 km SE of Chiniak, Alaska Earthquake  2018-01-23 09:31:40 (UTC)






Access to IMS/CTBTO Real-Time Hydroacoustic Data
Software deployed at IPMA June 2024 Real-time access

Cardiff University Tsunami Centre, UK
Assess Tsunami globally & benefits coastal 
communities, especially SIDS and LDCs

e-mail Alerts

Live streaming



Lack of hydroacoustic stations



CTBTO hydroacoustic stations map

• We need access to ALL stations via CTBTO (11 is better than 4)
• Current access is unstable  we require direct access, either via NDC’s/TWCs or IDC

     UNESCO-IOC can liaise with CTBTO and NDC’s



Probabilistic offline model

Exploiting historical data



Advantages: (1) Quick (seconds); (2) Can be used for pre-calculations (risk 
assessment or building a results library)

Disadvantages: (1) Does not analyse the actual signal; (2) Only good in case of EQs 
 subject to re-evaluation of magnitude 



Challenges

1) Re-evaluation of EQ magnitude 
2) Delays in uploading data (USGS)





After 42 minutes > 6 hours

Final



Mw 8.0 Mw 8.8

If a hydroacoustic station was within 1,000 km
1) Analysis is done once (magnitude is not relevant)
2) End-to-end analysis < 7.5 min



Alertness level Tsunami height

Population Road access





After 42 minutes



GREAT sends requests (API) to USGS website to check for a new EQ, every 5 minutes 

EQ updated at 04:05:11 (UTC+1)  i.e., after 71 minutes !!!   There is a need for a more direct connection 



Cost-effective hydrophones

Potential exploitation of technology



M 7.0 - 2024 Offshore Cape Mendocino, California Earthquake  2024-12-05 18:44:21 (UTC)



• One hydrophone cost ~ USD 10k-15k 
• + deep deployment and associated costs (incl. optimisation) => total cost USD 70k-100k 

Future plan - deploy hydrophones designed for Tsunami warning 
~30 stations are needed for global coverage (End-to-end analysis < 7.5 min)



Conclusions

Thank you

• Our operational software (GREAT) has been running in real-time since June 2024. 

• Assessment of real-time analysis are in good agreement with observations.

• If a hydroacoustic station was within 1,000 km
1) Analysis is done once (magnitude is not relevant)
2) End-to-end analysis < 7.5 min

• Acoustic technology can be used for seismic and non-seismic sources.

• With the absence of real-time acoustic data, we developed a probabilistic model for EQs (historic data)

Join GREAT mailing list

Advantages: 
(1) Quick (seconds)
(2) Can be used for pre-calculations (risk assessment or building a results library)

Disadvantages: 
(1) Does not analyse the actual signal 
(2) Only good in case of EQs  subject to re-evaluation of magnitude 

• Small project (EPSRC, ongoing) – focuses on non-seismic volcanic (landslide, meteotsunami)



Recommendation for Actions

Join GREAT mailing list

Current stage - improve working with what is available

1. Direct access to existing data, such as seismometers.

2. Reliable access to CTBTO hydroacoustic data (3 stations in Indian Ocean, H04, H08, H01)

3. Access to national stations – e.g., ONC

Future plan - deploy hydrophones designed for Tsunami warning 

~30 stations are needed for global coverage (End-to-end analysis < 7.5 min)

• Small project funded (EPSRC, Sept 2025 – March 2026) 
Advancing real-time tsunami warning through hydroacoustic deployment and regional policy integration
(in collaboration with UPM Malaysia)



Applying for a large grant (5 years)

- External partners should consent if interested
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