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How are people warned? 

• Tsunami Service Providers

• Tsunami Warning Centers
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Aim of the study 

Use numerical simulations of historical events to identify tsunami vs. non-tsunami cases.

False alarms (false positives) → loss of trust in the population
Events not detected in time (false negatives) → high impact
Binary decision (“yes/no tsunami”) 

Crying wolf

What to do?
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➢ False negative (FN): Events not detected in time 

➢ False positive (FP): Alert without real danger
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“ Magnitude 7.8 earthquake in Kamchatka triggered a tsunami alert in Russia”
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Construction of a high-
resolution topobathymetry

Map of heights and timesApplication of numerical 
model

Characterisation of 
seismotectonic sources

Historical simulated global database 
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IHCantabria – Simplified method for tsunami hazard 
assessment, showing the main steps of the approach



✓ Location: Epicentre in water Magnitude: 𝑴𝒘 > 𝟔
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Maximum Wave Height (m) Arrival Time (h)

2004 Sumatra - Andaman Islands Earthquake
Lon 95.982° Lat 3.295°
Date 26-12-2004 01:58

Magnitude (𝑀𝑤): 9.1 
Focal Depth: 30 km depth
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Classification threshold

Maximum wave height (m)

Why?

𝑯𝒎𝒂𝒙(𝒏) Value (m)

𝑯𝒎𝒂𝒙(𝟏) 0.404

𝑯𝒎𝒂𝒙(𝟐) 0.344

𝑯𝒎𝒂𝒙(𝟑) 0.299

𝑯𝒎𝒂𝒙(𝟒) 0.274

𝑯𝒎𝒂𝒙(𝟓) 0.271

𝑯𝒎𝒂𝒙(𝟔) 0.270
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Classification threshold

ThresholdMedian
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AI training model
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Tsunami Propagation Simulation (WEB)
Historical Simulation Database 
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IH-Tsunamis System (IH-Tsusy)



¿Will 
generate 
tsunami?

Earthquake information: 
- 7:01

- Lon, lat
- 20 km

- 𝑀𝑤 = 7.6

AI model trained with > 5000 events
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NOTIFICATION
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 TSUSY Database → >5,000 historical earthquake scenarios simulated with Tsunami-HySEA.

 Objective threshold → 0.15 m separates tsunamis from non-tsunamis.

 Reduces uncertainty → fewer false alarms (false positives) and missed events (false negatives).

 Future application → labelled database ready to train AI models for automatic tsunami prediction at TWC.

A new tool has been developed based on historical events and 
numerical simulations that allows reducing FP and FN



THANK YOU FOR YOUR ATTENTION!

david.galan@unican.es

NTWC
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