Hikurangi Tsunami Workshop 30/08/2024
Facilitator Brendan - Workshops likely to be an annual event.
Helen Jack – senior scientist at eCan.
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The entire depth of the ocean (the water column) is moving, not just the top like a wave.
NIWA and GNS Science do the modelling.
Wave amplitude = wave height. Water level above what it would normally be at that time. Like earthquakes, most tsunamis are small but some are large. Measured on tide gauges.
Tsunami Sources:
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Local, regional, distant sources.
Red area is relatively shallow so waves will slow down. 
No known tsunami sources in the South Canterbury region. 
Biggest local tsunami source is the Hikurangi seismic plate. The Pacific plate is being pushed under the Hikurangi at about the rate that our fingernails grow. Where the plates are meeting they are stuck quite fast, pressure is building. Up near Gisborne and Kapiti Coast slow slips in the subduction zone is moving gradually over a few weeks, but hasn’t produced an earthquake, which means pressure is being released. 
Kaikoura – 15 minutes before waves could appear. CHC – probably more like an hour.
Regional source tsunamis – between 1 and 3 hours away – e.g. Puysegur SZ. More 4-5 hours away to affect Canterbury. 
Distant sources, technically anything more than 3 hours away, e.g. Fiji, Tonga, etc. Tsunamis from Japan won’t affect Canterbury, but may affect the North Island. 
[image: ]
[image: ]
Higher risk along the lower North Island.
Kaikoura higher risk as it’s near the end of the Hikurangi subduction zone. 
Chatham Islands – Chatham rise affects the waves that hit the Pegasus bay, Banks Peninsula, etc. will slosh around in those bays. That’s why CHC sees more of an effect.
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They take soil samples that will show past tsunamis, e.g. shells, other marine life. 2021 research showing things have happened more often than expected. 
Timing
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Kaikoura doesn’t even get 15 minutes’ notice.
[image: ]
[image: ]
Water movement continues for hours.
North Island will be greatly affected. This means we won’t likely get help as most of the country will be affected.
Wave height
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This graph shows the maximum, median and lowest risk modelling. Lowest model shows could be 1–3-metre wave height. More likely to be in the 5-metre height. Potentially up to 15 metres.
Inundation
Looking at the worst case scenario: 
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The red shows the areas that will likely get wet. Topography makes a difference. More certainty in areas like Heathcote Valley. Less certainty over flatter areas. 
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Much more certainty of inundation around Banks Peninsula.
Water height above what it would normally be even at high tide:
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Description automatically generated]
Model assumes wave occurring at high tide. Some erosion of the dunes will occur but are not factored into this modelling. (Assume topography will remain the same.)
For most of CHC we’re looking at less than 2 metres inundation in worst case. Waimak river mouth, Heathcote, Avon River - water will inundate further. Some areas of New Brighton have higher dunes, so won’t be as affected (but erosion will occur). 
Sumner may have up to 6 metres inundation. 
Evacuation zone plans
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In theory people will be self-evacuating from these areas if they feel a low and slow earthquake. Yellow area is based on South American tsunami and would likely have several hours’ warning. 
Lyttelton Harbour inundation
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Area around the port and tank farm will be affected. Teddington was flooded in 1960, 1868 from South American events. Will be again here. 
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Expecting big wave heights along eastern bays. Okains Bay, Le Bons Bay will be flooded. 
Akaroa inundation
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Description automatically generated with medium confidence]
Birdlings Flat[image: A map of land with orange and purple colors
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Waves won’t go too far because of the rocky barrier. 
Water velocity (metres per second)
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Anything greater than 1 metre per second you are unlikely to be able to stand up. The speed at which the water is moving is what does the damage. 
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Really strong currents in the harbour are expected. Will do a lot of damage to port and marinas. 
How long will it take?
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Grey lines are all the different models that have been done. Shows about 3 hours of significant wave activity in CHC. Sea will still be doing weird things for at least a day. Lyttelton will see longer activity because the water will be moving around the harbour. Sumner will see significant displacement even 6-10 hours after the first wave. 
Question from the audience re more modelling for city councils, etc. This planning uses 2000 year event. Land use planning uses 500 year event. eCan has spent half a million dollars doing this modelling – very expensive so have to be quite particular about what you ask for. 
Question from audience: How long does it take for water to recede? Inundation like a tidal increase that will eventually ebb, rapid but not like one wave in and out. Drainage system will be loaded with tsunami residue like soil, branches, leaves, etc. If you have a weather event at the same time that will also impact. 
Evacuation – some modelling showed South Shore will see a 90-minute evacuation. This won’t be good if the event occurs in 60 minutes. (New bridge will help Pages Road but not south shore.) City Council working on this planning.
Scenario
Large earthquake 11:04 weekday M8.9 hits Hikurangi SZ. Severe shaking, severe tremors. Tsunami wave formed with estimated arrival time +90 minutes. 
Built environment: catastrophic damage, over 60% of houses destroyed in coast, Lyttelton port out of action, cruise ship in harbour broken free of moorings & adrift listing to port. Key transport routes damaged/blocked & destroyed. Power grid failing in parts & substations impacted. Water & wastewater systems compromised affecting 100k residents.
NEMA has stood up. 
Natural environment: eastern bays CHC 10m high waves. New Brighton shops submerged. Debris, saltwater in Avon, Heathcote rivers. Sumner, LYT, coastal settlements significantly impacted. 
Evacuations & social impact: reports of panic, hit during school day, chaos as parents rush to collect children from daycare, school etc. Traffic congestion severe, particularly in coastal areas, already damaged roads become clogged, and chaotic as people head towards the coast, contrary to evacuation orders. Schools overwhelmed & struggle to maintain order, children claimed by friends & neighbours making reconciliation difficult. Communications significantly overloaded and disrupted causing significant confusion in the public information space. People return home to uplift pets from home, e.g. 70,000 companion animals in Christchurch alone. Gridlock in Sumner, New Brighton etc. Refusal to evacuate is common. Lack of public transport compounds impacts to those without means to evacuate.
Widespread infrastructure failure across the city, not only those areas inundated, but across the city.
Consider: what are your initial actions, as an individual upon receiving warning of tsunami arrival in 90 minutes?
Next Question: assume everyone is OK, project forward 90 minutes, what are YOU going to do before wave arrival, with that short period of time?
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