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ABSTRACT 

Auckland is the largest city in New Zealand with 1.6 million residents. This major metropolitan 
region is situated upon the Auckland Volcanic Field (AVF), posing a considerable risk to the 
city’s population and essential services. On 17 December 2018, a workshop jointly run by 
DEVORA (Determining Volcanic Risk in Auckland) and Auckland Emergency Management 
(AEM) was held to discuss evacuation decision-support options in the event of a volcanic crisis 
in Auckland. The workshop brought together emergency management officials, members of 
the emergency services, transportation managers, academics and researchers. Participants 
discussed existing decision-making processes and communication pathways before being 
presented with how ongoing research could support decision-makers with volcanic crisis 
planning and management. An exercise was conducted to learn the types of decisions and 
related information requirements of different groups at different stages of a crisis. The exercise 
focused on three early stages of an existing AVF eruption crisis scenario centred on 
Birkenhead: Initial unrest; heightened unrest; and initial eruption phase. Each stage of the 
scenario was presented to groups along with a series of questions relating to their likely actions 
based on the information presented. The purpose of the exercise was to learn what type of 
information would be required at each step, and to identify how ongoing research into a 
quantitative decision-support framework using cost-benefit analysis could support decision-
makers in a future AVF eruption. The exercise revealed that risk to life is a primary 
consideration for making an evacuation decision; the declaration of a state of emergency is 
critical before making an evacuation call; key locations and services critical for crisis 
management exist and can be identified in advance of a crisis; and a staged evacuation would 
likely be recommended. The findings from this workshop will support ongoing research 
exploring how hazard and risk information can best be presented to support decision-makers 
in the event of an evacuation during an AVF event. 
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1.0 INTRODUCTION 

A workshop was held at Auckland Council on 17 December 2018 to discuss evacuation 
decision-support options that could be deployed in the event of a volcanic crisis in Auckland. 
The workshop aimed to connect people from organisations that would contribute to crisis 
management decision-making in the event of an Auckland Volcanic Field (AVF) eruption. The 
workshop was run as a joint DEVORA (Determining Volcanic Risk in Auckland) and Auckland 
Emergency Management (AEM) event. Participants discussed existing decision-making 
processes and communication pathways. They were also introduced to ongoing research at 
the University of Auckland in quantitative volcanic risk assessment (PhD student Alec Wild) 
and transportation modelling (PhD student Mujaddad Afzal), with discussions on how the 
research could support decision-makers with volcanic crisis planning and management.  

A key aim of the workshop was to discuss the current crisis decision-making process and 
identify how a quantitative framework could pragmatically support decision-makers. Workshop 
findings will inform the research being conducted by Alec Wild, focusing on the development 
of quantitative hazard and risk modelling decision-support tools for volcanic crisis management 
and, to a lesser extent, research conducted by Mujaddad Afzal, focusing on the development 
of a transportation evacuation model for Auckland. These projects apply new knowledge and 
new modelling techniques to extend the work carried out as part of Exercise Rūaumoko (e.g. 
Lindsay et al. 2010), an all-of-nation exercise conducted in 2008 that tested preparedness for 
an AVF eruption in Auckland. This workshop provides a vehicle for discussing and 
incorporating input and feedback from stakeholders in both of these projects. This, coupled 
with ongoing dialogue with stakeholders, reflects a desire by researchers to produce outputs 
that can be applied operationally. 
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2.0 PARTICIPANTS 

With guidance from AEM, the lead author and a DEVORA programme co-leader developed a 
list of potential participants using purposeful sampling based on candidate participant 
organisation and role. Practitioners, researchers, and academics from a range of organisations 
and backgrounds were invited, including emergency management (20 participants), 
emergency services (11 participants), transportation management (13 participants), and 
academic and research institutions (15 participants). Participants were recruited via an email 
sent by a senior member of AEM. All participants volunteered their time and attended with the 
permission of their organisation. A total of 59 people were invited, with 28 (47%) attending the 
workshop. This was considered an appropriate number of participants, given redundancy was 
incorporated into the participant invitations to ensure representation from critical organisations. 
With the invitation to the workshop, participants were provided a workshop participants 
information sheet and consent form for both themselves and their organisation. This was 
required for the ethics approval issued to the researchers (University of Auckland ethics 
reference number 021873), which enables them to use the data obtained during the workshop 
in their projects. Participants that attended returned their signed consent form on the day of 
the workshop.  
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3.0 WORKSHOP ENVIRONMENT AND AGENDA 

The workshop was facilitated by Graham Leonard, a senior scientist from GNS Science. The 
workshop began with the following presentations:  

• Introduction – Associate Professor Jan Lindsay (University of Auckland) 

• AVF eruptions & likely impacts – Associate Professor Tom Wilson (University of 
Canterbury) 

• Overview of Auckland policies concerning evacuation decision-making – Kiri Maxwell 
(AEM) 

• Introduction to the evacuation decision-support project – Alec Wild (PhD student, 
University of Auckland) 

• Introduction to the transportation evacuation model for Auckland – Associate Professor 
Seosamh Costello (University of Auckland) 

The presentation slides can be found in Appendix A1 of this report. 

Following the initial workshop presentations, participants took part in a table-top exercise. This 
used the ‘Birkenhead’ scenario of the recently published suite of 8 DEVORA AVF scenarios 
(Hayes et al. 2018). The exercise was divided into three parts corresponding to the initial 
stages of a volcanic crisis response: 1) initial unrest; 2) heightened unrest; and 3) the initial 
eruptive phase. These three stages were selected to focus a comprehensive discussion of the 
decision-making process associated with the initial decision to evacuate, which in an AVF 
volcanic crisis is likely to occur during the unrest period or initial eruptive phase (Lindsay et al. 
2010; Sandri et al. 2012; ACDEM 2014, 2015; Deligne et al. 2017). The Birkenhead eruption 
scenario is centred around Birkenhead and Northcote in Auckland’s North Shore area. The 
Birkenhead scenario was selected because it has a comparatively short lead-in time to the 
eruption (15 days), it is centred on an area that is predominantly residential, and it affects State 
Highway 1 and the Harbour Bridge. These factors provide a complex set of circumstances 
regarding the decision to evacuate, as well as challenging habitability and the need to 
reconsider transportation management.  

For this table-top exercise, the workshop participants were divided into four groups according 
to area of expertise and respective roles within their organisations: 

• AEM strategy-focused roles (Group 1); 

• AEM response-focused roles (Group 2); 

• First responders and emergency services (Group 3); 

• Transportation (Group 4). 

Each group was allocated a facilitator from the academic research team. The facilitator and 
participants’ organisation for each group are listed in Appendix A2. 

At each stage of the workshop exercise, the four groups were presented with the same 
information related to the relevant stage of the eruption, including a summary of the information 
likely to be provided in a GeoNet Volcanic Alert Bulletin (VAB), a societal behaviour narrative, 
and a map showing the extent of the volcanic activity (Appendix A3). As part of the preparation 
for the workshop, the VAB summary text was reviewed by a GeoNet duty volcanologist to 
ensure it was appropriately worded and reflected the type of information that would most likely 
be provided. The societal behaviour text was hypothetically derived following an assessment 
of international case studies of events including volcanic eruptions, hurricanes and severe 
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storms (e.g. Dominey-Howes and Minos-Minopoulos 2004; Dash and Gladwin 2007; Huang et 
al. 2012; DeYoung et al. 2016), and was subsequently reviewed by a social scientist 
researching the expected societal behaviour during an AVF eruption.  

At the start of each stage, the workshop facilitator shared the eruption stage information on 
presentation slides as text information about the activity, followed by a map highlighting the 
extent of the volcanic activity. Each group was also given the same series of questions to 
answer during each of the three breakout sessions (Appendix A3). Participants were first given 
five minutes to write on post-it notes their actions at this time and the data they would be 
seeking in their role. This was then followed by a 15-minute small group discussion to answer 
the series of questions for that stage. Next, during the group discussion that followed, the group 
facilitator encouraged groups to summarise their actions. At the end of the summary, the 
facilitator also raised any additional issues deemed important for the research projects, if the 
group had not raised the topic naturally.   

After the workshop, the notes from the group questions and the post-it notes were digitised. 
Keywords, phrases and themes from the notes were identified for each group at each stage of 
the scenario. This summary data was examined to identify if more than one group would be 
considering the same activity or seeking the same information. In this way, we were able to 
identify aligned thinking among the groups. We also noted whether any of the groups would 
be dependent on any other group’s activities, to identify the flow of actions for the crisis 
management process.  



 

 

GNS Science Report 2019/70 5 
 

4.0 WORKSHOP FINDINGS 

A summary of the key findings from the workshop activity is presented below and in Table 4.1. 
The list of actions is not comprehensive, but reflects key discussion points captured from the 
exercise, and formal standard operating procedures that would be followed during a real 
volcanic crisis.  

4.1 Initial Unrest Phase 

At this stage of the scenario, AEM (Groups 1 and 2) would be planning for evacuation but 
would not yet be advising evacuation. Both the transportation and first responder groups 
(Groups 3 and 4) identified they would be considering and reviewing evacuation plans. 
Participants noted that the location of earthquakes coincided with numerous key crisis 
management sites, such as the AEM Emergency Coordination Centre (ECC) and Auckland 
Transport Operations Centre (ATOC); all groups identified they would be preparing alternate 
response sites. For example, AEM strategy-focused group (Group 1) identified that they would 
be preparing their alternative ECC location in Henderson and reviewing team capacity to 
provide support, should volcanic activity continue and escalate. 

All groups acknowledged that at this initial unrest phase, there would be considerable 
uncertainty given the limited data available, which would likely limit the actions that could occur. 
All groups would expect to receive scientific data about volcanic activity and possibly impact 
data, sources of which would be GNS Science/GeoNet and the New Zealand Volcanic Science 
Advisory Panel (NZVSAP).  

A key factor that was identified by all groups was the importance of the declaration of a state 
of emergency. All participants understood that a declaration would need to occur before an 
evacuation order could be given, as it would provide the necessary authority for this and related 
actions to occur.  

All groups agreed that at this stage, life-safety would be a key focus, including the life-safety 
of first responders and emergency services personnel. It was also identified that there would 
be a growing political influence, with likely concern being expressed from both a national and 
international risk perspective.  

Table 4.2 provides a summary of identified sites of interest (Question 4) for each group.   
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Table 4.1 Summary of the workshop findings from each group during each of the exercise eruption phases. 

Eruption Phase AEM strategy-focused roles AEM response-focused roles First Responders Transportation 
 General responsibilities of this group: 

• Operate the ECC during a crisis 
• Make decisions (e.g. decision to evacuate) based on 

acquired intelligence  
• Coordinate the vast amount of information and 

disseminate to relevant parties 

General responsibilities of this group: 
• Plan for event response, e.g. emergency welfare 

centres and supplies  
• Plan post-event recovery e.g. restoration of services  
 

General responsibilities of this group: 
• Conduct evacuation based on the decision made by 

AEM (Police, with NZDF for support) 
• Provide emergency support  

General responsibilities of this group: 
• Manage Auckland’s transport network and services 
• Operate and monitor network 
• Route emergency services 

Stage 1: Initial 
Unrest 

Actions: 
• Identify hard to evacuate locations and communities 
• Activate the AEM ECC, form the additional teams and 

prepare the secondary ECC location 
• No official evacuation call made 
Key sources of intelligence: 
• GNS Science/GeoNet  
• AWCG  
Assumptions/comments: 
• Key driver for action is determining declaration of state 

of emergency  

Actions: 
• Initiate evacuation planning  
• Liaise with intelligence sources and 26 partner 

agencies 
• Consider activating AEM ECC 
Key sources of intelligence: 
• GNS Science/GeoNet  
• NZVSAP 
• AWCG  
• Auckland Council for welfare needs 

Actions: 
• Initiate evacuation planning  
• Form the district command centre 
Key sources of intelligence: 
• GNS Science/GeoNet  
• AEM 
• MCDEM 
• Ministry of Health 
• Ministry of Environment 
• Ministry of Defence 

Actions: 
• Initiate evacuation planning  
• Escalate within the internal IMT structure  
• Form the AT and NZTA EOC 
Key sources of intelligence: 
• AEM 
• GNS Science/GeoNet  
• Other transport agencies 
• Police 
• MetService 

Stage 2: 
Heightened Unrest 

Actions: 
• Recommend staged evacuation  
Key sources of intelligence: 
• GNS Science/GeoNet 
• NZVSAP 
• ACWG 
• NCMC 
• Partner agencies  
Assumptions/comments: 
• At this stage, there is likely a declared state of 

emergency  
• Political influence likely 

Actions: 
• Evacuate vulnerable people at hospitals etc. 
Key sources of intelligence: 
• GNS Science/GeoNet  
• NZVSAP 
Assumptions/comments: 
• Self-evacuation could exert political and social 

pressure for an evacuation call 
• Potential for being at an in-between state of preparing 

for and considering evacuation 

Actions: 
• Commence staged evacuations with advanced 

planning for the region 
• Plan for Devonport and North Shore Hospital 

evacuations 
Key sources of intelligence: 
• GNS Science/GeoNet  
• AEM 
Assumptions/comments: 
• Assume state of emergency has been declared 

Actions: 
• Support logistics (acknowledging it is not their decision 

to call an evacuation) 
• Identify transportation routings 
• Relocate operations of ATOC out of the immediate 

area of risk 
Key sources of intelligence: 
• CDEM 
• GNS Science/GeoNet 

Stage 3: Initial 
Eruption 

Actions: 
• Assess impacts to lifelines and loss of service 
• Assess loss of habitability and businesses 
• Initiate recovery plans 
• Coordinate ECC with partner agencies 
Key sources of intelligence: 
• GNS Science/GeoNet  
• NZVSAP 
• Lifelines  
• AWCG  
• Ministry of Health 
• DHBs 
• Emergency services 
Assumptions/comments: 
• Economic impact is important, but is secondary to life-

safety 

Actions: 
• Assess data showing possible impact on population, 

habitability and lifeline services 
• Advise only to evacuate essential at-risk people 
• Review possible impacts to national economy 
Key sources of intelligence: 
• GNS Science/GeoNet  
• NZVSAP 
• AWCG  
• Auckland Council for Welfare needs 
• AEM 

Actions: 
• Consider staff safety 
• Review available volcanic hazard data 
• Assess impact data to population and lifeline services 
Key sources of intelligence: 
• GNS Science/GeoNet  
• AEM 
• MCDEM 
• MetService 
• Ministry of Health 
• Ministry of Environment 
• Ministry of Defence 
• Other first responder agencies 
Assumptions/comments 
• Assume closure of Auckland Airport and Port 

Actions: 
• Assess the impact to transport infrastructure and the 

services that cross the harbour bridge 
• Plan recovery response 
Key sources of intelligence: 
• MetService 
• CDEM 
• GNS Science/GeoNet  
• Ministry of Transport 
• NZTA 
• Lifelines 
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Table 4.2 Summary of sites of interest identified by each group. 

Group 1 - AEM 
strategy-focused 
roles 

Group 2 - AEM 
response-focused 
roles 

Group 3 - First 
responders and 
emergency services 

Group 4 - 
Transportation 

• Emergency 
Coordination Centres – 
Council, Police and 
FENZ 

• ATOC and Harbour 
bridge (control system) 

• Hard-to-evacuate 
buildings and 
communities (e.g. 
hospitals and care 
homes) 

• Location of people who 
require electricity (e.g. 
for medical purposes) 

• Hospitals  
• Rest homes 
• Education centres 
• Prisons 
• Courthouses  
• Airport and seaport 

transportation hubs  

 

• Key infrastructure hot 
spots – Power, water 
and telecoms 

• Lifeline pinch points 
e.g. pipeline for gas 
and fuel from Marsden 
Point 

• Sites of National and 
cultural significance 
e.g. UoA and Auckland 
Art Gallery 

• Harbour Bridge 
• State Highway 1 
• State Highway 16 
• State Highway 18 
• Road causeway west 

of Te Atatu Peninsula 
• Tamaki Drive and 

Ngapipi Road to Kepa 
Road (SH6 Route) 

4.2 Heightened Unrest Phase 

All groups asserted that the declaration of a state of emergency would be critical. The AEM 
strategy-focused group (Group 1) reported that, given the national importance of a possible 
AVF eruption, this would likely lead to a national state of emergency being declared. 
Additionally, it is likely to lead to the activation of the National Crisis Management Centre 
(NCMC), with information being directed to it. This aligns with the evaluation of the first 
responders’ group (Group 3), who assumed the NCMC would be activated at this stage. 
Additionally, the transportation group (Group 4) noted that the declaration of a state of 
emergency allows for the use of extraordinary powers. For example, while ordinarily being 
prohibited from doing so, a declaration of a state of emergency would grant authority to move 
any vehicles – particularly those that are hampering the evacuation operation. 

The planning and preparation for the evacuation varied between the groups (Question 3). The 
AEM strategy-focused group (Group 1) stated they would be planning for the evacuation as 
soon as possible and would possibly call an evacuation as soon as earthquakes started being 
felt by people. The AEM response-focused group (Group 2) noted that society would likely be 
“poised for evacuation”, as people might not be going to work in preparation for the call to 
evacuate. The first responders’ group (Group 3) said that if no pre-planning had taken place, 
it would take between 48 and 72 hours to plan the evacuation. During the planning phase, 
evacuation would commence in a staged manner, with it taking approximately three days to 
evacuate the area within the presented earthquake extent. The transportation group (Group 4) 
said if no prior plan exists, it could take a week to plan the evacuation and one day to execute 
it, based on individuals’ knowledge of the network.  

All groups noted that there was still a lot of uncertainty regarding the volcanic hazard. The vent 
location was identified as critical knowledge for all the groups. GNS Science and GeoNet 
remained as the source for the scientific data for this heightened unrest phase. However, both 
AEM groups (Groups 1 and 2) remarked that the decision to evacuate could be politically 
influenced, rather than being influenced by the hazard alone. Concerning the provision of 
scientific information, the AEM strategy-focussed group (Group 1) stated a map showing the 
possible eruption vent zone with a contingency buffer would be more useful for the decision-
making process, compared to the earthquake extent map presented in the exercise. Both the 
first responders’ and transportation groups (Group 3 and 4) stated that they would look to AEM 
as a source of information regarding what actions to take. 
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Both AEM groups and the first responders’ group (Groups 1, 2 and 3) stated that any 
evacuation would likely be staged, with those evaluated to be at higher risk (e.g. close to the 
likely vent location) prioritised for the initial phase of evacuation. The first responders’ group 
also noted that given the vent location is likely to be on the North Shore, just over the Harbour 
Bridge, the Devonport Peninsula should also be evacuated given the risk of isolation following 
the onset of an eruption.  

Risk to life would be the fundamental factor when making the decision to evacuate, with 
additional considerations made for impacts to the economy and property (Group 1). However, 
political influence, public perception and trust would also be considerations. The AEM strategy-
focussed group (Group 1) also noted that impacts to lifeline services and local businesses (and 
associated cascading effects) could also influence decisions to evacuate.  

4.3 Initial Eruption Phase 

Following the initial eruption phase, in which the Birkenhead scenario describes destructive 
base-surges and ballistic hazards, all groups wanted to know the effects on property and 
lifeline infrastructure, as well as the operational state of all essential services. The 
transportation group (Group 4) stated that gathering this kind of intel during an event is likely 
to be difficult, especially if an exclusion zone is in place as monitoring and CCTV cameras may 
be inactive or impaired due to ashfall. Additionally, all groups noted they would want continuous 
information on likely changes of state in the volcanic eruption, ongoing ashfall predictions, and 
information on the evolution of the base-surge and lava flow hazard.  

Changes in the volcanic hazard phenomena and risk-to-life were identified by all groups as 
factors that could lead to secondary evacuations. Habitability of the surrounding area was 
recognised as a primary concern following the eruption, with impact to lifeline services and 
businesses also a factor. The AEM response-focused group (Group 3) stated that unless there 
is a life-safety concern, evacuation would not take place during this phase to reduce strain on 
resources.  

Each group identified different possible applications and parameters for cost-benefit analysis 
(CBA) in supporting the decision-making process. Both AEM groups (Groups 1 and 2) stated 
the cost would consist of impacts to the national economy from lost productivity, infrastructure 
outages, public health and welfare, and cost of new infrastructure. One possible application of 
CBA in the recovery period would be to use it to identify methods for building back better. The 
first responders’ group (Group 3) said CBA could be applied to assess the flow-on effects of 
infrastructure outages and whether areas would likely be restored within a specific timeframe. 
The transportation group (Group 4) identified CBA could be applied to identify recovery 
strategies, e.g. enhancements to the previous services and whether a secondary harbour 
crossing should be constructed.  
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5.0 DISCUSSION & CONCLUSION 

A summary of the key findings that came from the workshop are: 

• Life-safety is the primary consideration when considering evacuation 

• The declaration of a state of emergency is fundamental, and this is likely to occur at a 
national level 

• All groups identified locations and services, e.g. hospitals, transportation routes and 
utility services (e.g. power lines and gas lines) critical for crisis management 

• Each group stated numerous sources for intelligence to aid decision-makers, including 
GNS Science/GeoNet as the source of science information 

• Staged evacuations were recommended by all groups  

A key theme emerging from the workshop was that a critical factor before making the call to 
evacuate is the decision to declare a state of emergency, either at a local or national level. 
Given the scale and complexity of this type of event, it is likely that coordination and the powers 
under the CDEM Act during a declaration would be necessary. A Senior Regional Emergency 
Management Advisor from MCDEM has subsequently noted that their advice to an AEM Group 
Controller during a period of volcanic unrest in Auckland would be to declare a local state of 
emergency as a priority. Although specific agencies do have similar powers, these may not be 
as wide reaching as those pre-emptively required for a scenario such as a period of volcanic 
unrest in Auckland. It would also allow the transfer of authority to the AEM Group Controller to 
close roads – which in a non-declared emergency is a decision that resides with Auckland 
Transport or NZTA. A local declaration would ensure that there is no ambiguity of who is lead 
agency in the early hours ahead of a possible national declaration. A local state of emergency 
would most likely be superseded by a national declaration in due course. It is worth 
investigating how a decision-support framework could aid decision-makers with the decision 
to declare a state of emergency, although we note that the National Civil Defence Emergency 
Management Plan 2015 states an evacuation can be called without a state of emergency being 
declared. 

Although not directly discussed during the workshop, it is acknowledged that self-evacuations 
before any official evacuation call will likely occur during an AVF crisis in Auckland (Auckland 
Council 2014). The number of people who self-evacuate before an evacuation call is made will 
likely affect the decision-making process. Voluntary evacuations will potentially lead to less 
people within the area to be evacuated when the call is made, however, they may also 
contribute to political pressure exerted onto decision-makers to make an evacuation call. For 
these reasons, understanding the population count and proportion likely to self-evacuate within 
the potentially impacted area would provide valuable information to decision-makers, 
highlighting an area of possible further work.  

The Birkenhead eruption scenario initially produces an explosive eruption, resulting in a base-
surge that would be catastrophic for anyone in its path. A base-surge occurs due to magma 
coming into contact with water when it reaches the surface. Although the hydrology of much 
of Auckland makes this initial eruption style extremely likely (Sandri et al 2012), there are 
variations in the subsurface within the AVF meaning that a less explosive eruption onset is 
possible (Ang 2019). An example of magmatic-style eruption onset is presented in the Mt Eden 
scenario in the DEVORA AVF scenarios (Hayes et al. 2018).  

An understanding of the potential impacts to infrastructure and the built environment prior to 
the eruption onset, as well as estimating post-eruption impacts, when direct observation is 
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impaired, would be useful information for decision-makers. This understanding of impacts 
would be essential to plan for the cascading effects of loss of lifeline infrastructure in both the 
immediate response, and with the transition into recovery. The various groups at the workshop 
suggested it would be useful to assess the impacts to critical services such as water, waste 
and power; transportation routes; residential housing; and key locations such as hospitals and 
schools.  

The findings obtained in this workshop will directly inform ongoing research projects that 
investigate volcanic crisis evacuation decision-making. This workshop made use of one 
scenario to frame discussions; further work is required to understand how decision-makers will 
manage the uncertainty in vent location and eruption style in the context of the decision to call 
an evacuation. Follow-up discussions will explore this aspect in further detail, as well as the 
potential use of cost-benefit analysis within a decision-support framework and what factors 
need to be incorporated. This will enable anything developed as part of this research to be 
potentially applied operationally in the future. 
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APPENDIX 1   WORKSHOP PRESENTATION SLIDES 

A1.1 Introduction to the Workshop, AVF and Volcanic Hazards 
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A1.2 Overview of Auckland Policies Concerning Evacuation Decision-Making 
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A1.3 Introduction to the Evacuation Decision-Support Project 
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A1.4 Development of an Evacuation Model for Auckland  
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A1.5 Workshop Activity 
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APPENDIX 2   WORKSHOP ACTIVITY GROUPS 

List of organisations represented by participants in the exercise group. If more than one 
participant from an organisation, the number is represented in brackets. 

 
Group One - Transport (Facilitator Seosamh 
Costello – University of Auckland)  

Auckland Transport Operations Centre (2) 

New Zealand Transport Agency 

University of Auckland 

 
 
Group Two - First Responders (Facilitator Jan 
Lindsay - University of Auckland) 

Auckland Emergency Management 

Fire and Emergency New Zealand 

New Zealand Defence Force 

New Zealand Police 

St John 

University of Auckland 

 
 
Group Three - AEM Response-Focused Roles 
(Facilitator Natalia Deligne - GNS) 

Auckland Emergency Management (5) 

University of Canterbury 

 
 
Group Four - AEM Strategy-focused Roles 
(Facilitator Tom Wilson - University of Canterbury) 

Auckland Emergency Management (5) 

GNS 

Ministry of Civil Defence and Emergency Management 



 

 

42 GNS Science Report 2019/70 
 

APPENDIX 3   WORKSHOP PHASE INFORMATION 

A3.1 Phase 1: Initial Unrest Phase 
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A3.2 Phase 2: Heightened Unrest Phase 
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A3.3 Phase 3: Initial Eruption Phase 
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