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Approach based on first ocean observations 

• Tsunamis from volcanoes are not adequately forecast with 
traditional earthquake magnitude/mechanism and resulting 
seafloor deformation based approaches 
• Tsunami waves from Hunga Tonga Hunga Ha’apai arrive at 

Nukualofa prior to arrival at any deep ocean (DART) observation 
sites
• Nearest operational DART is within approximately 20-30 minutes 

tsunami travel time from Hunga Tonga Hunga Ha’apai
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Proposed Approach Short-Term – Alerting for 
subsequent Hunga Tonga-Hunga Ha’apai tsunami 
sources
• Because we do not have the ability to measure and adequately describe the tsunami 

generation process sufficiently quickly to deliver physics-based pre-impact forecasting at 
local and regional distances, PTWC will use first available single station (Nuku`alofa tide 
gauge or DART NZG) amplitudes as an early indication of potential tsunami severity

• Must be reasonably likely that tsunami source is at or close to the source of 15 Jan
• Notification will be delivered (successively) when each of the following thresholds are 

reached on the nearest DART observation:
• Significant waves are recorded at Nukualofa tide gauge 

or
• 5cm (~25% of 15 Jan wave impacts), 10cm (~50% of 15 Jan impacts), 20cm (similar impacts to 

15 Jan) and maximum (information for wider, distant sourced coastlines)



Proposed key message content:

• Text based messages, at this point no graphical products are planned in 
the immediate future (outside of normal PTWC SOP)
• Indicative approximation of maximum wave height estimated from 

scaling 15 Jan recordings 
• Expected arrival times of first waves from synthetic calculations (note, 15 

Jan largest waves were not first arrivals in most regional recordings)
• Tsunami amplitudes observed on coastal or deep-ocean sea level gauges
• We have yet to record the complete tsunami so estimations of wave 

amplitude can rise.





Timing of alerting

• Best endeavours will be undertaken to release alerts as quickly as 
possible
• Waves take ~30 minutes to reach nearest DART
• Additional time to record waves over trigger thresholds will be event 

dependent. In the 15 Jan event, 5cm amplitude was recorded within 
the first 5 minutes.
• Accounting for message processing and distribution, we hope for alert 

messaging to be disseminated within about 40 minutes following the 
event, but as the evolution of future events is uncertain, timing is 
necessarily best endeavours



• The measurements will be used to estimate the generation time of 
the tsunami at Hunga Tonga and from that to estimate tsunami first-
arrival times at shorelines where the first-arrival time is within the 
next 3 hours.
• The measurements will be used to estimate possible tsunami 

maximum wave amplitudes at gauge locations by scaling to the 
maximum measurements recorded at those gauges on 15 January.
• The PTWC will only issue a text product. It will include the 

preliminary time of the tsunamigenic event at Hunga Tonga, 
potentially threatened coastlines with estimated arrival times and 
estimated wave amplitudes, and current gauge measurements of 
tsunami heights.



IMPORTANT, Please Note:
• The forecast will be released as soon as waves over specific 

thresholds have been measured. This means the forecast may change 
during the initial few hours of the response. This is a consequence of 
using limited data to provide forecasts as quickly as possible. Clear 
version (threat message # and time stamp) will accompany the 
message.

Note:
• It is expected that NDMO will use knowledge of 15 January impacts to 

scale response measures accordingly.
• These forecasts are based on very limited data and will be highly 

uncertain.
• With current network density, Nuku’alofa will not receive PTWC 

warning prior to first arriving waves.








