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Executive Summary 

The purpose of this report is to conduct a review of the current tsunami alerting methods and to 

recommend options for the future of tsunami alerting in Christchurch and Banks Peninsula. The 

recommended option would contribute to the public receiving timely and accurate tsunami alerts in 

line with national standards and international best practice. 

Multi-modal alerting systems use primary notification methods that are reinforced by a number of 

secondary notification methods. Utilising numerous methods in a multi-modal approach has the 

potential to provide more thorough warning communication. Christchurch City Council use a range of 

methods to communicate tsunami alerts to the public. The main tsunami alerting methods used 

include Public Address (PA) sirens, Emergency Mobile Alerts (EMAs), television, radio, websites, and 

social media. Although a multi-modal approach for tsunami alerting is used, the current system is over-

complicated and will benefit from being simplified. There are therefore opportunities for improving 

the tsunami alerting system in Christchurch and Banks Peninsula. 

This review recommends that the best approach for the tsunami alerting system in Christchurch and 

Banks Peninsula is the use of EMAs as the primary tsunami alerting method, with PA sirens, television 

and radio, as well as websites and social media being used as secondary tsunami alerting methods. 

The multi-modal tsunami alerting system can be supported by education programmes, with any 

changes to the methods used for tsunami alerting being clearly communicated to the public to improve 

community resilience. 

The recommendations put forward in this review aim to simplify the multi-modal tsunami alerting 

system, improve usability for Christchurch Civil Defence Emergency Management (CDEM), ensure 

value for money, and improve understandability for the public. The main concern within the tsunami 

alerting system is the fragile and outdated siren network that is not considered fit for purpose. Three 

options are presented in this report for the future of tsunami alerting in Christchurch and Banks 

Peninsula: 

1. Rationalise and update the tsunami siren network. 

2. Decommission the tsunami siren network. 

3. Replace and expand the tsunami siren network. 

Rationalising and updating the siren network is put forward as the recommended option in this report. 

This report was prepared by Rachel Hunt, Community Resilience Coordinator for Christchurch CDEM 

who holds an Environmental Science PhD on New Zealand’s tsunami warning system. 
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1. Background 

New Zealand faces numerous tsunami risks, these hazards can arrive at the country’s coastlines in 

under an hour to over 15 hours depending on the location of tsunami generation. Different regions 

within New Zealand use multiple methods for communicating tsunami warnings to the public, however 

there is no national consistency to the different methods used. The recommended option would 

contribute to the public receiving timely and accurate tsunami alerts in line with national standards 

and international best practice. 

1.1 Report Purpose 

The purpose of this report is to: 

1. Conduct a review of the tsunami alerting methods currently used in Christchurch and Banks 

Peninsula (see Section 2). 

2. Recommend options for the future of tsunami alerting in Christchurch and Banks Peninsula 

(see Sections 3 and 4). 

1.2 Tsunami Hazards 

A tsunami can be defined as the sudden mass displacement of water. These hazards are most 

commonly generated by earthquakes but can also be generated by landslides or volcanoes. New 

Zealand is exposed to distal, regional, and local source tsunami hazards (De Lange and Healy, 1986; 

New Zealand Government, 2007; NEMA, 2020a; NEMA, 2023a). 

Distal source tsunami hazards take more than three hours to arrive at the nearest New Zealand 

coastline, originating from sources around the Pacific Ocean such as the west coast of South America. 

Regional source tsunami hazards take between one and three hours to arrive at the nearest New 

Zealand coastline, originating from sources in the southwest Pacific such as the Kermadec Trench. Local 

source tsunami hazards take less than one hour to arrive at the nearest New Zealand coastline, 

originating from sources on New Zealand’s continental shelf such as the Hikurangi and Puysegur 

Trenches. 

The approaches used to manage tsunami hazards differ based on the source location of the generating 

earthquake, landslide, or volcano. Official warnings can be communicated for distal source and some 

regional source tsunami hazards, whereas public education is used for natural warning signs of local 

source tsunami hazards (New Zealand Government, 2007; NEMA 2020b). 

Christchurch and Banks Peninsula face more risk from distal source tsunami hazards due to the lack of 

island groups in the south Pacific acting as obstacles to tsunami waves generated from the west coast 
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of South America (De Lange and Healy, 1986). Whereas Christchurch and Banks Peninsula face less risk 

from local source tsunami hazards due to the distance from the Hikurangi and Puysegur Trenches. 

Tsunami hazards generated from these trenches are unlikely to arrive at the Christchurch and Banks 

Peninsula coastlines within one hour, classifying these hazards as regional source for the Territorial 

Authority (TA). Christchurch and Banks Peninsula therefore face more risk from distal and regional 

source tsunami hazards, with local source tsunami hazards posing less risk. 

1.3 Current Situation 

The tsunami alerting methods used by Christchurch City Council have varied over time, however the 

current tsunami alerting system for Christchurch and Banks Peninsula is over-complicated. The 

recommendations put forward in this review aim to simplify this system, improve usability for 

Christchurch CDEM, ensure value for money, and improve understandability for the public. 

Christchurch City Council use a range of methods to communicate tsunami alerts to the public in 

Christchurch and Banks Peninsula including PA sirens, EMAs, television, radio, websites, and social 

media. Christchurch has a fragile and outdated siren network in place that is not considered fit for 

purpose. There are therefore opportunities for improving the tsunami alerting system in Christchurch 

and Banks Peninsula. 

The numerous alerting methods are managed at different levels of the Civil Defence system. EMAs are 

provided at the national level through the National Emergency Management Agency (NEMA), CDEM 

Groups can also issue these alerts at the regional level. Memorandums of Understanding (MoUs) with 

television and radio broadcasters are nationally developed. Whereas Christchurch City Council are 

responsible for the funding, installation, maintenance, testing, and replacement of PA sirens at the 

local level. 

Regional alerting system reviews have been carried out for numerous hazards in the Bay of Plenty 

(Leonard et al., 2017) and Hawke’s Bay (Tan et al., 2021), as well as for tsunami hazards in Auckland 

(Beswick et al., 2023). These reports informed this review of the local alerting system for tsunami 

hazards in Christchurch and Banks Peninsula. These regional and local reviews assist in the move 

towards nationally consistent hazard alerting in New Zealand. 

1.4 Multi-modal Alerting Systems 

The United Nations Sendai Framework for Disaster Risk Reduction encourages the use of multiple 

channels for communicating warnings to the public (UNDRR, 2015). Multi-modal alerting systems use 

primary notification methods that are reinforced by a number of secondary notification methods. 

Utilising numerous methods in a multi-modal approach has the potential to provide more thorough 
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warning communication, as one form of communication may fail or not reach all of the people exposed 

to the hazard (MCDEM, 2008). 

The public may be hesitant to react to just one form of warning communication due to the potential 

for false alarms and may want to confirm the alert through other sources. The use of multiple methods 

for communicating tsunami warnings to the public can help to ensure coverage and overcome the 

limitations associated with each individual method within multi-modal systems (MCDEM, 2009, 2014). 

2. Current Tsunami Alerting Methods 

Christchurch City Council uses a range of methods to communicate tsunami alerts to the public in 

Christchurch and Banks Peninsula. The main tsunami alerting methods used within the TA include PA 

sirens, EMAs, television, radio, websites, and social media. These alerting methods are managed at 

national, regional, and local Civil Defence levels and are supported by public education. 

Although Christchurch City Council use a multi-modal approach for tsunami alerting, the current 

system is over-complicated, and the public will benefit from the system being simplified. The main 

concern within this current system is the fragile and outdated siren network that is not considered fit 

for purpose and incurs substantial implementation and maintenance costs to Christchurch City Council. 

The proposed implementation and maintenance costs of the tsunami siren network are summarised 

in Appendix A. The costs outlined in Appendix A are estimates only. 

2.1 Public Address (PA) Sirens 

Christchurch has a network of 45 tsunami sirens installed from Brooklands to Taylors Mistake 

(Christchurch CDEM, 2021a, 2021b), these PA capable sirens sound pre-recorded voice messages 

(MCDEM, 2014). The siren network was installed in two stages, the first stage consisted of 22 sirens in 

2012, and the second stage consisted of 23 sirens in 2015 (Christchurch CDEM, 2021b). The sirens have 

a design life of 15 years, the two stages of sirens will therefore need to be replaced in 2027 and 2030. 

Christchurch City Council are responsible for the funding, installation, maintenance, testing, and 

replacement of these PA sirens at the local level. 

The current sirens are established on aging technology and infrastructure known as the Supervisory 

Control and Data Acquisition (SCADA) network. The control equipment for this network is located at 

the Citycare Wastewater Treatment Plant in Bromley and is integrated into their SCADA network 

(Christchurch CDEM, 2021b). The future ownership of this network is uncertain. 
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The SCADA network for the tsunami sirens relies on a contractor, a small family-owned business in 

Auckland to operate. There is a quarterly maintenance agreement in place with the contractor, but 

there is no operating contract in place. 

The contractor has stated that they cannot resupply the current sirens, these can only be purchased 

through a custom bulk order from an offshore supplier (Beswick-Ngawaka et al., 2023). The contractor 

has also stated that siren maintenance services will be scaled down from December 2023, an 

alternative contractor would therefore be required to maintain the current network from 2024 

onwards (Beswick-Ngawaka et al., 2023). 

The annual cost of battery recharging for the current network of 45 tsunami sirens is $45,000, 

equivalent to $1,000 per siren per year. The tsunami siren network incurs substantial implementation 

and maintenance costs to Christchurch City Council. 

In September 2023, an outage occurred where the contractor could not access the SCADA network. As 

a result, the contractor would not have been able to activate the tsunami sirens for Christchurch CDEM 

if they had been needed. 

During this outage, a magnitude 6.9 earthquake in the Kermadec Islands was assessed by NEMA for 

tsunami risk to New Zealand. It was determined that there was no risk, but had this earthquake been 

tsunamigenic, there would have been no ability to activate the tsunami sirens. The delay in informing 

Christchurch CDEM of this outage would have led to efforts being focussed on an inoperable warning 

method with the potential to waste valuable response time. This outage highlights one of the fragilities 

of the siren network. 

In August 2021, a proposal was made to expand the tsunami siren network by installing additional 

sirens in Christchurch and Banks Peninsula (Christchurch CDEM, 2021a). This proposal included 

installing 22 sirens within the orange and yellow tsunami evacuation zones in Christchurch as well as 

19 sirens within the red and orange tsunami evacuation zones on Banks Peninsula (Christchurch CDEM, 

2021a). The 2021 proposed siren expansion for Christchurch and Banks Peninsula can be seen in 

Appendix B. 

In order to mitigate the fragility of any additional or replacement sirens, the SCADA contractor would 

need to rapidly inform Christchurch CDEM of any potential or existing outages affecting the tsunami 

sirens, the ability for the SCADA network to be operated from within Christchurch would need to be 

established, or the tsunami sirens would need to be moved to a new independent system that would 

be capable of being activated from within Christchurch when authorised by the Christchurch CDEM 

Controller. 
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NEMA does not support the use of sirens for local source tsunami hazards (MCDEM, 2014). GNS 

Science and New Zealand’s Tsunami Working Group (TWG) agree with NEMA that sirens are not 

suitable for local source tsunami warnings (WREMO, 2023). The Public Alerting Options Assessment 

compiled in 2009 by the Ministry of Civil Defence and Emergency Management (MCDEM), now NEMA, 

states that the numerous limitations associated with sirens can substantially impact the effectiveness 

of this method for public alerting (MCDEM, 2009). 

Siren deficiencies include technological failures as damage can be sustained or power can be cut to 

sirens during locally generated earthquakes, making them inoperable, and sirens may be inaudible in 

windy conditions (MCDEM, 2014; WREMO, 2023). A number of international events such as the 

Tōhoku, Great East Japan tsunami of March 2011 have revealed these deficiencies in siren networks. 

Many sirens were damaged and power to the sirens was cut during the earthquake, resulting in 17 of 

the 27 municipalities that were affected by the tsunami reporting that their siren networks could not 

be used during the emergency (Hasegawa, 2013). 

Warnings from sirens can cause confusion and can be mistaken for different hazards, such as fire or 

flooding, due to the use of multi-purpose sirens in New Zealand (MCDEM, 2009; WREMO, 2023). The 

multi-purpose siren network in Maui, Hawaii was not activated during the wildfires of August 2023. 

These sirens are primarily used to warn for approaching tsunami hazards, it was therefore thought that 

the public would respond to the alert by evacuating to high ground, resulting in people moving towards 

areas with greater fire risks (Forbes, 2023). 

Sirens can create a false sense of security, with communities waiting for official warnings that may not 

be issued in time during local and some regional source tsunami events (MCDEM, 2014). The use of 

sirens can distract from public education messages around responding to natural tsunami warning 

signs, with the public instead waiting for official warnings to be issued (MCDEM, 2014; WREMO, 2023). 

Individuals, households, and communities experience a seven-step process when receiving and 

reacting to warnings (Mileti and Sorensen, 1990). These seven steps are: 

1. Hearing 

2. Understanding 

3. Believing 

4. Personalising 

5. Deciding 

6. Responding 

7. Confirming 
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These steps are influenced by the agencies issuing the warnings, the methods used to communicate 

the warnings, as well as the people receiving the warnings (Mileti and Sorensen, 1990). The use of PA 

sirens principally meets the first and sometimes second of these steps, whereas the use of EMAs can 

help communities to progress through all seven of the steps. 

2.2 Emergency Mobile Alerts (EMAs) 

EMAs were first introduced in New Zealand in 2017. EMAs override targeted mobile phones, sound a 

loud and distinctive tone, and provide specific information and instructions on the actions to take 

during emergencies (NEMA, 2020a; 2020b; NEMA, 2023b). These details include the source the 

message is issued from, information on the hazard and likely impacts, guidance on how to respond, 

the locations likely to be affected, the time frame of the event, as well as a link to further information 

(Potter, 2021). 

EMAs are issued at the national level by NEMA, regional CDEM Groups are also able to issue EMAs 

(NEMA, 2020a; 2020b; New Zealand Government, 2015). These alerts are received by mobile phones 

at no cost to local authorities and contain more information than siren alerts which require the public 

to seek further information (Mileti and Sorensen, 1990; MCDEM, 2014). The use of EMAs incurs no 

implementation or maintenance costs to Christchurch City Council. 

The upgrades to mobile coverage in recent years have resulted in the improved efficacy of EMAs as a 

primary warning method for tsunami hazards in New Zealand. Approximately 97% of inhabited areas 

in New Zealand have sufficient network coverage to receive EMAs (MCDEM, 2009; NEMA, 2020b). 

Coverage maps for the three main mobile network providers in New Zealand, namely 2degrees, Spark, 

and One NZ, can be viewed on their websites through the following links. 

• 2degrees: https://www.2degrees.nz/coverage 

• Spark: https://www.spark.co.nz/shop/mobile/network 

• One NZ: https://one.nz/network/coverage/ 

Official warnings can be classed as having effective coverage when these are received by two thirds of 

the population at risk (Mileti and Sorensen, 1990), informal warnings can then be passed on by those 

who received the official warnings. An independent disaster preparedness survey conducted in 2021 

found that 91% of New Zealanders successfully received the test EMA alert or were near someone else 

who received the alert (Kantar Public, 2021). This is a significant increase from the results of two 

independent surveys conducted following the nationwide EMA tests in 2017 and 2018 where it was 

found that 49% and 69% of New Zealanders successfully received the test alert or were near someone 

else who received the alert (Colmar Brunton, 2018). The results of these surveys highlight the 
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improvements to EMA coverage since 2017. The independent survey conducted following the 

nationwide EMA test in 2018 found that 75% of New Zealanders believe EMAs to be an effective 

alerting method in emergencies (Colmar Brunton, 2018). 

NEMA are developing the capability of Low Earth Orbit (LEO) satellite connectivity for issuing EMAs, 

this service is currently in the experimental phase (Scott, 2023). The use of LEO satellites will further 

improve the resiliency of EMAs by supporting the delivery of these alerts in situations where mobile 

networks are unavailable (Scott, 2023). LEO satellites will increase the coverage of EMAs, as members 

of the public in areas beyond the reach of mobile coverage will still be able to receive EMAs by satellite 

(Scott, 2023). 

2.3 Television and Radio 

In 2017, NEMA developed MoUs with New Zealand television and radio broadcasters to outline the 

responsibilities of these organisations during emergencies. These MoUs state that publicly owned and 

commercial media are considered lifeline utilities for broadcasting official tsunami warnings to the 

public (MCDEM, 2017a, 2017b). 

Television and radio broadcast support must be provided before and during emergency situations 

when requested by NEMA at the national level and by CDEM Groups at the regional level. These 

broadcasts have to be presented in the format specified by these agencies and must refrain from 

conflicting with or exaggerating the official warning information (MCDEM, 2017a, 2017b). Radio 

stations in Christchurch that are mandated to broadcast tsunami warning information include 

Newstalk ZB, More FM, The Hits, Radio New Zealand (RNZ) National, Plains FM, Magic, and the Breeze 

(Christchurch City Council, 2023a). 

NEMA created a guide for the New Zealand media in September 2020 as an aid for television and radio 

broadcasters to refer to when issuing tsunami warnings, aiming to improve the consistency of the 

messages that are sent out (NEMA, 2020b). This guide includes information on tsunami generation, 

source locations, monitoring and detecting tsunami hazards, official warnings, education campaigns, 

issuing EMAs, as well as the different roles of the numerous agencies involved in responding to tsunami 

hazards (NEMA, 2020b). 

2.4 Websites and Social Media 

Agencies can display tsunami warnings and all-clear alerts on their websites as well as on their social 

media accounts, these pages can be updated as emergencies develop. The appearance of websites can 

be changed during emergencies to draw attention to the risk, with the homepages displaying 

information about the current hazard in a distinct colour scheme. Christchurch City Council display 
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information during emergencies on their website and through their online news channel, Newsline 

(Christchurch City Council, 2023a). 

Websites can contain resources for public education such as information on tsunami hazards and 

evacuation zone maps. Online tsunami resources can be accessed at the local level on the Christchurch 

City Council website (Christchurch City Council, 2023b), at the regional level on the Canterbury CDEM 

Group website (Canterbury CDEM Group, 2023), and at the national level on the Get Ready website 

(Get Ready, 2023). 

2.5 Public Education 

The range of methods used by Christchurch City Council to communicate tsunami alerts to the public 

in Christchurch and Banks Peninsula can be reinforced by public education. Education campaigns can 

be used to improve public awareness of the changes to, and limitations of, the tsunami alerting system 

as well as the importance of observing and responding to natural tsunami warning signs, improving 

community resilience. Although official warnings can be communicated for distal source and some 

regional source tsunami hazards, public education is used for natural warning signs of local source 

tsunami hazards (New Zealand Government, 2007; NEMA 2020b). 

The Long or Strong, Get Gone campaign describes the actions to be carried out during a local tsunami. 

This education campaign states that if a coastal earthquake lasts longer than a minute or the shaking 

makes it difficult to stand up, the public should not wait for an official warning and should get further 

inland or go to high ground immediately (NEMA, 2020a, 2020b). The self-evacuation encouraged by 

the Long or Strong, Get Gone campaign also applies to observing sudden changes in sea level or 

hearing unusual noises from the sea (NEMA, 2020a). 

However, Christchurch and Banks Peninsula may be too far away from local tsunami sources to feel the 

generating earthquake, meaning that the Long or Strong, Get Gone campaign may not be as relevant 

to the TA as to other areas of New Zealand that have a higher risk of local source tsunami hazards. 

3. Future of Tsunami Alerting Methods 

Conducting regional and local reviews of tsunami alerting systems assists in reducing complexity within 

these systems as well as in moving towards nationally consistent hazard alerting in New Zealand. This 

review was informed by the multi-hazard regional alerting system reviews for the Bay of Plenty 

(Leonard et al., 2017) and Hawke’s Bay (Tan et al., 2021), as well as the tsunami hazard regional alerting 

system review for Auckland (Beswick et al., 2023). 
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Leonard et al. (2017) and Tan et al. (2021) recommended the use of EMAs and mobile apps as primary 

methods of notification in the Bay of Plenty and Hawke’s Bay regions. It was recommended that these 

primary notification methods be infilled by messages through websites and social media as well as PA 

sirens in areas with poor mobile coverage or where the public may not hear mobile alerts. 

Following the May 2023 options analysis report (Beswick et al., 2023), in September 2023 the Auckland 

CDEM Committee made the decision to decommission 42 of the 44 sirens in Auckland’s tsunami siren 

network (Beswick-Ngawaka et al., 2023). This decommissioning will be carried out alongside a 

communication plan to reduce public anxiety and confusion around the removal of the sirens and to 

increase awareness of the range of other alerting methods used. 

This review of the local alerting system for tsunami hazards in Christchurch and Banks Peninsula has 

revealed concerns around the fragile and outdated siren network as well as the improved efficacy of 

EMAs as a primary warning method in New Zealand. As a result, it would not be viable to expand the 

tsunami siren network by installing additional sirens in Christchurch and Banks Peninsula, as originally 

put forward in the August 2021 proposal (Christchurch CDEM, 2021a). 

The tsunami alerting system will be improved by aligning with the positions of NEMA, GNS Science, 

New Zealand’s TWG, and the 2023 decision of the Auckland CDEM Committee in not relying on the 

use of sirens (MCDEM, 2014; Beswick-Ngawaka et al., 2023; WREMO, 2023), and instead using sirens 

only as a secondary method of tsunami alerting as recommended in the Bay of Plenty and Hawke’s Bay 

regional alerting system reviews (Leonard et al., 2017; Tan et al., 2021). 

3.1 Primary Tsunami Alerting Method 

Primary methods for tsunami alerting constitute the backbone of multi-modal alerting systems and 

are reinforced by numerous secondary tsunami alerting methods. This review finds that EMAs should 

be used as the primary notification method for tsunami hazards in Christchurch and Banks Peninsula. 

EMAs can provide detailed information on hazards and how to respond (Potter, 2021), whilst improved 

mobile coverage means that these alerts can be received in more areas (MCDEM, 2009; NEMA, 2020b). 

EMAs are seen by the public as an effective alerting method (Colmar Brunton, 2018), and Christchurch 

City Council incurs no implementation or maintenance costs by using EMAs. 

3.2 Secondary Tsunami Alerting Methods 

Primary tsunami notification methods are reinforced by a number of secondary notification methods 

to infill multi-modal alerting systems. This review finds that PA sirens, television and radio, as well as 

websites and social media should be used as the secondary alerting methods for tsunami hazards in 

Christchurch and Banks Peninsula. 
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The tsunami sirens are not currently considered to be fit for purpose due to relying on the SCADA 

network that cannot be operated locally. Christchurch City Council incurs substantial implementation 

and maintenance costs from the funding, installation, testing, and replacement of the siren network. 

Sirens can create a false sense of security, undermine education programmes for self-evacuation, and 

may not be audible in windy conditions (MCDEM, 2014; WREMO, 2023). 

Developments to EMAs have resulted in PA sirens no longer being seen as a primary alerting method 

for tsunami hazards. Rationalising the network of 45 sirens along the Christchurch coastline down to 

several updated sirens located in areas identified as needing additional communication channels to 

infill as secondary alerting methods would be a more appropriate use of this technology. These areas 

could include popular swimming and surfing beaches where there is likely to be a significant number 

of people in the water without access to mobile phones. 

Television and radio as well as websites and social media are also suitable secondary notification 

methods for tsunami hazards. The MoUs developed with television and radio broadcasters (MCDEM, 

2017a, 2017b), and the ability to update official websites and social media pages with warning 

information can be used to support the alerts received through EMAs. 

3.3 Additional Considerations 

Primary and secondary tsunami alerting methods within Christchurch and Banks Peninsula’s multi-

modal tsunami alerting system can be supported by public education. These education programmes 

can be used to mitigate over-reliance on official warnings, improve the understanding of natural 

warning signs for tsunami hazards, and clarify any changes made to the tsunami alerting system, 

improving community resilience. 

The multi-hazard regional alerting system reviews for the Bay of Plenty and Hawke’s Bay emphasise 

the importance of public education to strengthen self-evacuation when natural hazard warning signs 

are observed (Leonard et al., 2017; Tan et al., 2021). The tsunami hazard regional alerting system 

review for Auckland highlights that any changes to tsunami alerting systems can be underpinned by 

education schemes to raise public awareness (Beswick et al., 2023; Beswick-Ngawaka et al., 2023). 

4. Recommendations 

The current tsunami alerting system for Christchurch and Banks Peninsula will benefit from being 

simplified to reduce the complications associated with the multi-modal approach. This review 

recommends that the best approach for the tsunami alerting system in Christchurch and Banks 

Peninsula is the use of EMAs as the primary tsunami alerting method, with PA sirens, television and 

radio, as well as websites and social media being used as secondary tsunami alerting methods. The 
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multi-modal tsunami alerting system can be supported by education programmes, with any changes 

to the methods used for tsunami alerting being clearly communicated to the public. This review 

therefore agrees with many of the recommendations and decisions outlined in the reviews conducted 

for the Bay of Plenty, Hawke’s Bay, and Auckland (Leonard et al., 2017; Tan et al., 2021; Beswick et al., 

2023; Beswick-Ngawaka et al., 2023). 

The multi-modal approach, with a focus on EMAs, is recommended to deliver maximum coverage and 

cost effectiveness for tsunami warnings in Christchurch and Banks Peninsula. It is therefore no longer 

seen as viable to expand the tsunami siren network as put forward in the August 2021 proposal 

(Christchurch CDEM, 2021a), however PA sirens can be used as a secondary alerting method in areas 

where EMAs may not be received. 

Three options of rationalising and updating, decommissioning, or replacing and expanding the tsunami 

siren network are presented below. Rationalising and updating the tsunami siren network is the 

recommended option. The three options for the future of tsunami alerting in Christchurch and Banks 

Peninsula are summarised in Appendix C. The costs outlined below, and in Appendices A and C, are 

estimates only. 

4.1 Option 1: Rationalise and Update the Tsunami Siren Network 

Rationalising and updating the tsunami siren network involves removing the majority of the current 

45 sirens installed from Brooklands to Taylors Mistake and installing several new sirens in areas 

identified as needing additional communication channels to infill the primary alerting method. 

Community education and resilience programmes would be carried out to improve public awareness 

and understanding of the changes to the tsunami siren network. 

This is the recommended option. The estimated implementation cost of this option is $2,667,247. 

4.2 Option 2: Decommission the Tsunami Siren Network 

Decommissioning the tsunami siren network involves disconnecting and disposing of the current 45 

sirens installed from Brooklands to Taylors Mistake. Community education and resilience programmes 

would be carried out to improve public awareness and understanding of the changes to the tsunami 

siren network. 

The estimated implementation cost of this option is $408,480. 

4.3 Option 3: Replace and Expand the Tsunami Siren Network 

Replacing and expanding the tsunami siren network involves replacing the current 45 sirens installed 

from Brooklands to Taylors Mistake when they reach the end of their design lives in 2027 and 2030 
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and installing an additional 41 sirens in Christchurch and Banks Peninsula, as put forward in the original 

proposal in August 2021 (Christchurch CDEM, 2021a). Community education and resilience 

programmes would be carried out to improve public awareness and understanding of the changes to 

the tsunami siren network. 

The estimated implementation cost of this option is $9,274,775. 
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Appendices 

Appendix A: Proposed Implementation and Maintenance Costs of the Tsunami Siren Network 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Estimated 

Implementation 

Cost 

Description 

P
ro

p
o

se
d

 C
o

st
s 

$2,667,247 
Option 1: Budget needed to rationalise and update the tsunami siren network. 

This is the recommended option. 

$408,480 Option 2: Budget needed to decommission the tsunami siren network. 

$9,274,775 Option 3: Budget needed to replace and expand the tsunami siren network. 

 Estimated 

Maintenance 

Cost 

Description 

P
ro

p
o

se
d

 C
o

st
s 

 $70,000 
Option 1: Recurring annual cost for maintenance and testing of the rationalised and 

updated tsunami siren network. This is the recommended option. 

$0 
Option 2: No recurring annual cost for maintenance and testing of the 

decommissioned tsunami siren network. 

$536,000 
Option 3: Recurring annual cost for maintenance and testing of the replaced and 

expanded tsunami siren network. 
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Appendix B: 2021 Proposed Siren Expansion for Christchurch and Banks Peninsula 
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Appendix C: Options for the Future of Tsunami Alerting in Christchurch and Banks Peninsula 

 

Option Description 
Estimated 

Cost 
Advantages Disadvantages 

1 

Rationalise and 

update the 

tsunami siren 

network. 

This is the 

recommended 

option. 

$2,667,247 

• Sirens no longer used as a primary tsunami 

alerting method. 

• Move towards national consistency for tsunami 

alerting in New Zealand. 

• Local consistency in alerting methods used in 

both Christchurch and Banks Peninsula. 

• Move away from current fragile and outdated 

system to new fit for purpose technology and 

infrastructure. 

• Move away from current contractor to a new 

independent system that can be operated 

locally from Christchurch. 

• Reduced recurring annual maintenance and 

testing costs. 

• Presents an opportunity for community 

education and resilience programmes to 

improve public awareness and understanding. 

• Immediate action and associated 

implementation costs required, sufficient 

budget is available. 

• Second most expensive option. 
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2 

Decommission 

the tsunami 

siren network. 

$408,480 

• Sirens no longer used as a primary tsunami 

alerting method. 

• Move towards national consistency for tsunami 

alerting in New Zealand. 

• Local consistency in alerting methods used in 

both Christchurch and Banks Peninsula. 

• Move away from current fragile and outdated 

system. 

• No recurring annual maintenance and testing 

costs. 

• Least expensive option. 

• Presents an opportunity for community 

education and resilience programmes to 

improve public awareness and understanding. 

• Loss of sirens as a secondary tsunami alerting 

method. 

• Immediate action and associated 

implementation costs required, sufficient 

budget is available. 

3 

Replace and 

expand the 

tsunami siren 

network. 

$9,274,775 

• Local consistency in alerting methods used in 

both Christchurch and Banks Peninsula. 

• Presents an opportunity for community 

education and resilience programmes to 

improve public awareness and understanding. 

• Continued use of sirens as a primary tsunami 

alerting method. 

• Does not move towards national consistency 

for tsunami alerting in New Zealand. 

• Current siren network is fragile, outdated, and 

not considered fit for purpose, established on 

aging technology and infrastructure. 
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• Current siren network cannot be operated 

locally, relies on contractor in Auckland to 

operate, no operating contract in place with 

this contractor. 

• Current sirens cannot be resupplied by the 

contractor and can only be purchased through 

a custom bulk order from an offshore supplier. 

• Siren maintenance services from the current 

contractor will be scaled down from December 

2023, an alternative contractor will be required 

to maintain the siren network from 2024 

onwards. 

• Immediate action and associated 

implementation costs required, sufficient 

budget is available. 

• Recurring annual maintenance and testing 

costs, maintenance costs likely to increase over 

time for unscheduled repairs to the aging 

network. 

• Most expensive option. 
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Memo 
Date: 6 July 2023 

From: Brenden Winder. Manager Civil Defence Emergency Management  

To: All Councillors and Community Board Members 

Cc: Mary Richardson. General Manager Citizens and Community  

Reference: 23/1056846 

Tsunami Warning System Update 
  
 

1. Purpose of this Memo 

1.1 The purpose of this Memo is to inform Councillors and Community Board members of a review 

of options regarding our Tsunami Early Warning System. 

1.2 The review is underway; options for consideration are anticipated by December 2023. 

1.3 Should an alternative option to the installation of fixed siren arrays be considered to provide a 

better outcome for Council and residents, staff will provide information to Council. Should no 

alternative be deemed better, staff will continue to implement the Council resolution to install 

a fixed siren array.  

1.4 The information in this memo is not confidential and can be made public.  

2. Update 

2.1 A fixed siren array system is currently in place to alert low-lying coastal residents of a tsunami 

threat. The sirens provide coverage to the Eastern suburbs of Christchurch.  

2.2 On 12 August 2021 Council resolved (CNCL/2021/00138): 

That the Council: 

1.        Agrees, in principle, to extend the Tsunami Warning System to reflect the updated 
tsunami evacuation zones (updated 2019/2020) noting that funding has been 

approved as part of the adopted 2021/31 Long Term Plan. 

2.        Agrees for staff to commence Initiation Phase of extending the Tsunami Warning  

System given finance has been allocated through the 2021/31 Long Term plan.  

2.3 Through the Long Term Plan 2021-31, $3M is on budget for the above resolution.   

2.4 Since the staff report and Council decision in 2021, advances in early warning technology and 

best practice have made other alerting options more viable. 

2.5 As such, staff are undertaking a scientific report to review the optimum configuration of our 

tsunami alerting system - prior to installing any further sirens.   

2.6 The report will use a similar methodology to that undertaken by Leonard et al. (2017) and Tan 

et al. (2021) for the Bay of Plenty and Hawke’s Bay (attached).  

2.7 Specifically, the report will consider a mix of Emergency Mobile Alert (EMAs – alerts sent 

directly to compatible mobile phones, using the National Warning System protocols ) and 
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secondary sources of notification such as mainstream media, social media, local radio, 

television, mobile phone applications and sirens as alternatives. 

2.8 Best practice indicates that a multi-modal approach will provide the optimum mix of warning 

coverage and cost. 

2.9 This option is also anticipated to provide significant savings in both CAPEX and OPEX.   

3. Detail 

The existing system 
3.1 A fixed siren array system is currently in place to alert low-lying coastal residents of a tsunami 

threat. Forty five siren arrays provide coverage for the Eastern Suburbs of Christchurch. There 

is not a fixed siren array tsunami alerting system for the eastern bays of Banks Peninsula.   

3.2 The existing system is subject to degradation in high winds and ambient noise. It is not an 

official warning system; it is not directly connected to the National Warning System and is at 

risk of partial or complete failure in an earthquake.   

3.3 The existing system is established on the SCADA (Three Waters) network. It is probable that 

this network will move to a new water entity shortly to maintain and operate. The tsunami 

alerting software and hardware, attached to the SCADA network - relies on a small family 
business in Auckland to operate; leaving Christchurch exposed if they aren’t available to 

activate it. 

3.4 Furthermore, one portion of the siren array was installed in 2012, with the remainder installed 

in 2015. The siren infrastructure has a design life of 15 years. No budget is currently on plan to 

replace the current array.  

3.5 The siren system provider has indicated they will scale down their maintenance services this 

year, meaning an alternative contractor needs to be found to continue this service.  

3.6 As such, Council at risk from aging technology (SCADA), changes in the agency that the 

technology resides within, ageing infrastructure (the siren arrays) and unpredictable cost 

escalation. 

Best practice 

3.7 The National Emergency Management Agency (NEMA) does not support the use of sirens for 
local source tsunami hazards (MCDEM, 2014). GNS Science and New Zealand’s Tsunami 

Working Group (TWG) agree with international best practice that sirens are not suitable for 

local source tsunami warnings (WREMO, 2023). 

3.8 Reasons that locally operated fixed tsunami sirens are no longer considered to be a suitable 

alerting tool include: 

3.8.1 Findings from a number of international events, such as the Japan tsunami of March 
2011, have revealed the deficiencies in siren warning technology. These deficiencies 

include technological failures as damage can be sustained, or power can be cut, to 
sirens during locally generated earthquakes, making them inoperable. Sirens may also 

not be audible in windy conditions (MCDEM, 2014; WREMO, 2023). 

3.8.2 Sirens can create a false sense of security, with communities waiting for official 
warnings that may not be issued in time during local and some regional source events. 

The use of sirens can also distract from public education messages around responding 
to natural tsunami warning signs, with the public instead waiting for official warnings to 

be issued (MCDEM, 2014; WREMO, 2023). 
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3.9 Best practice warning systems, for tsunami risk and other hazards, incorporate a multi-modal 

approach. These systems use a primary source of notification, in New Zealand this is the 
Emergency Mobile Alert (EMA), and secondary sources of notification such as mainstream 

media, social media, local radio, television, mobile phone applications and sirens. 

3.10 EMAs are nationally approved messages, developed with scientific input, that are sent directly 
to every compatible cell phone in the target area through the National Warning System 

(NEMA, 2023). Alerts that can be received through cell phones at no OPEX or CAPEX cost to the 
local authority and contain more information than siren alerts that require the public to seek 

further information (Mileti and Sorensen, 1990; MCDEM, 2014). 

3.11 With the upgrading of the cell phone network in recent years, coverage across Banks 
Peninsula has increased. It is anticipated that all of the Peninsula will have cell phone 

coverage by 2024, as a result the efficacy of EMAs as a primary warning source has significantly 
increased. The report being commissioned will include recommendations on timing of any 

changes required. This ensures the anticipated improvements in cell coverage, and therefore 

alerting coverage, have been realised. 

4. Conclusion 

4.1 A report is underway to determine the optimal approach for alerting low-lying coastal 

residents of a tsunami threat.  

4.2 Should findings of the report provide better options for consideration to provide better 

outcomes for Council and residents, staff will provide these options to Council for 

consideration. Should no alternative be deemed to provide a better option, staff will continue 

to implement the Council resolution of August 2021. 

Attachments Ngā Tāpirihanga 
No. Title Reference Page 

A   Bay of Plenty Regional Alerting Systems Review 23/1064631  

B   Hawke's Bay Regional Alerting Systems Review 23/1064634  
  

 
 

Signatories Ngā Kaiwaitohu 

Author Brenden Winder - Manager Civil Defence & Emergency Management 

Approved By Matthew Pratt - Acting Head of Community Support and Partnerships 

Mary Richardson - General Manager Citizens & Community 

  



Council 
18 June 2025 
 

Page 30 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 4 

  



Council 
18 June 2025 
 

Page 31 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 5 

  



Council 
18 June 2025 
 

Page 32 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 6 

  



Council 
18 June 2025 
 

Page 33 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 7 

  



Council 
18 June 2025 
 

Page 34 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 8 

  



Council 
18 June 2025 
 

Page 35 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 9 

  



Council 
18 June 2025 
 

Page 36 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 10 

  



Council 
18 June 2025 
 

Page 37 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 11 

  



Council 
18 June 2025 
 

Page 38 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 12 

  



Council 
18 June 2025 
 

Page 39 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 13 

  



Council 
18 June 2025 
 

Page 40 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 14 

  



Council 
18 June 2025 
 

Page 41 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 15 

  



Council 
18 June 2025 
 

Page 42 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 16 

  



Council 
18 June 2025 
 

Page 43 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 17 

  



Council 
18 June 2025 
 

Page 44 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 18 

  



Council 
18 June 2025 
 

Page 45 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 19 

  



Council 
18 June 2025 
 

Page 46 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 20 

  



Council 
18 June 2025 
 

Page 47 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 21 

  



Council 
18 June 2025 
 

Page 48 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 22 

  



Council 
18 June 2025 
 

Page 49 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 23 

  



Council 
18 June 2025 
 

Page 50 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 24 

  



Council 
18 June 2025 
 

Page 51 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 25 

  



Council 
18 June 2025 
 

Page 52 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 26 

 



Council 
18 June 2025 
 

Page 53 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 27 

  



Council 
18 June 2025 
 

Page 54 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 28 

 



Council 
18 June 2025 
 

Page 55 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 29 

  



Council 
18 June 2025 
 

Page 56 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 30 

  



Council 
18 June 2025 
 

Page 57 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 31 

  



Council 
18 June 2025 
 

Page 58 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 32 

  



Council 
18 June 2025 
 

Page 59 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 33 

  



Council 
18 June 2025 
 

Page 60 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 34 

  



Council 
18 June 2025 
 

Page 61 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 35 

  



Council 
18 June 2025 
 

Page 62 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 36 

  



Council 
18 June 2025 
 

Page 63 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 37 

  



Council 
18 June 2025 
 

Page 64 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 38 

  



Council 
18 June 2025 
 

Page 65 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 39 

  



Council 
18 June 2025 
 

Page 66 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 40 

  



Council 
18 June 2025 
 

Page 67 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 41 

  



Council 
18 June 2025 
 

Page 68 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 42 

  



Council 
18 June 2025 
 

Page 69 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 43 

  



Council 
18 June 2025 
 

Page 70 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 44 

  



Council 
18 June 2025 
 

Page 71 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 45 

  



Council 
18 June 2025 
 

Page 72 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 46 

  



Council 
18 June 2025 
 

Page 73 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 47 

  



Council 
18 June 2025 
 

Page 74 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 48 

  



Council 
18 June 2025 
 

Page 75 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 49 

 



Council 
18 June 2025 
 

Page 76 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

Memos 
     

    

 Page 50 



Council 
18 June 2025 
 

Page 77 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 51 

  



Council 
18 June 2025 
 

Page 78 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 52 

  



Council 
18 June 2025 
 

Page 79 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 53 

  



Council 
18 June 2025 
 

Page 80 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 54 

  



Council 
18 June 2025 
 

Page 81 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 55 

  



Council 
18 June 2025 
 

Page 82 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 56 

  



Council 
18 June 2025 
 

Page 83 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 57 

  



Council 
18 June 2025 
 

Page 84 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 58 

 



Council 
18 June 2025 
 

Page 85 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 59 

  



Council 
18 June 2025 
 

Page 86 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 60 

 



Council 
18 June 2025 
 

Page 87 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 61 

  



Council 
18 June 2025 
 

Page 88 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 62 

  



Council 
18 June 2025 
 

Page 89 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 63 

 



Council 
18 June 2025 
 

Page 90 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 64 

  



Council 
18 June 2025 
 

Page 91 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 65 

  



Council 
18 June 2025 
 

Page 92 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 66 

  



Council 
18 June 2025 
 

Page 93 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 67 

  



Council 
18 June 2025 
 

Page 94 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 68 

  



Council 
18 June 2025 
 

Page 95 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 69 

  



Council 
18 June 2025 
 

Page 96 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 70 

  



Council 
18 June 2025 
 

Page 97 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 71 

  



Council 
18 June 2025 
 

Page 98 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 72 

  



Council 
18 June 2025 
 

Page 99 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 73 

  



Council 
18 June 2025 
 

Page 100 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 74 

  



Council 
18 June 2025 
 

Page 101 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 75 

  



Council 
18 June 2025 
 

Page 102 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 76 

  



Council 
18 June 2025 
 

Page 103 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 77 

  



Council 
18 June 2025 
 

Page 104 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 78 

  



Council 
18 June 2025 
 

Page 105 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 79 

  



Council 
18 June 2025 
 

Page 106 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 80 

 



Council 
18 June 2025 
 

Page 107 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 81 

  



Council 
18 June 2025 
 

Page 108 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 82 

 



Council 
18 June 2025 
 

Page 109 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 83 

  



Council 
18 June 2025 
 

Page 110 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 84 

  



Council 
18 June 2025 
 

Page 111 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 85 

  



Council 
18 June 2025 
 

Page 112 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 86 

  



Council 
18 June 2025 
 

Page 113 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 87 

  



Council 
18 June 2025 
 

Page 114 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 88 

  



Council 
18 June 2025 
 

Page 115 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 89 

  



Council 
18 June 2025 
 

Page 116 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 90 

  



Council 
18 June 2025 
 

Page 117 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 91 

  



Council 
18 June 2025 
 

Page 118 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 92 

  



Council 
18 June 2025 
 

Page 119 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 93 

  



Council 
18 June 2025 
 

Page 120 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 94 

  



Council 
18 June 2025 
 

Page 121 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 95 

  



Council 
18 June 2025 
 

Page 122 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 96 

  



Council 
18 June 2025 
 

Page 123 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 97 

  



Council 
18 June 2025 
 

Page 124 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 98 

  



Council 
18 June 2025 
 

Page 125 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 99 

  



Council 
18 June 2025 
 

Page 126 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 100 

  



Council 
18 June 2025 
 

Page 127 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 101 

  



Council 
18 June 2025 
 

Page 128 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 102 

  



Council 
18 June 2025 
 

Page 129 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 103 

  



Council 
18 June 2025 
 

Page 130 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 104 

  



Council 
18 June 2025 
 

Page 131 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 105 

  



Council 
18 June 2025 
 

Page 132 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 106 

  



Council 
18 June 2025 
 

Page 133 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 107 

  



Council 
18 June 2025 
 

Page 134 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 108 

 



Council 
18 June 2025 
 

Page 135 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 109 

  



Council 
18 June 2025 
 

Page 136 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 110 

  



Council 
18 June 2025 
 

Page 137 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

Memos 
     

    

 Page 111 

 



Council 
18 June 2025 
 

Page 138 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 112 

  



Council 
18 June 2025 
 

Page 139 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

  

Memos 
     

    

 Page 113 

  



Council 
18 June 2025 
 

Page 140 

A
tt

a
ch

m
e

n
t 

C
 

 
It

e
m

 7
 

 

 

 

Memos 
     

    

 Page 114 

 
  


	Table of Contents
	7. Tsunami Alerting System Review
	A - Christchurch & Banks Peninsula Tsunami Alerting System Review Supporting Paper
	C - Tsunami Warning System Update July 2023


