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2.8 Tsunami Open Day Concept
The open day concept would provide a great opportunity for people to learn about tsunami hazards 
and risks for the Rarangi, Havelock, Picton and Blenheim communities, and an opportunity to 
provide input on how risks should be managed.
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The below is an example of how this concept was implemented by the Thames Coromandel 
District Council.

Pauanui and Tairua
About 400 Tairua and Pauanui residents and visitors attended two information open days held over 
anniversary weekend 2014 to learn more about the threat of tsunami and share ideas for better 
managing the risks.

Using the latest information, knowledge and tsunami computer models, scientists have been able 
to determine that the greatest risk of significant tsunami inundation in Pauanui and Tairua will come 
from earthquakes occurring along the Tonga-Kermadec Trench. In such cases, the travel time 
between the source and impact is between one and three hours.

The open days provided residents and visitors with an opportunity to learn more about the tsunami 
threat to the settlements of Pauanui and Tairua and provide feedback on ways to manage the 
tsunami risk.

This feedback is informing the ongoing work of the tsunami working group, which comprises 
members of the Pauanui and Tairua communities, as well as from the Tairua-Pauanui Community 
Board, emergency services, and district and regional councils.

The following maps were on display at the 2014 open days:

Map: Tsunami modelling - elevation of area

Map: Tsunami modelling - water flow depth

Map: Tsunami modelling - water flow speed

Map: Tsunami modelling - hazard classification

What the tsunami working group is suggesting

An earlier outcome from the Open Day concept

Whitianga
Tsunami recommendations:

Whitianga's Tsunami Risk Management Plan was presented to the Mercury Bay Community Board 
on 19 June 2012. The finished Whitianga Tsunami Risk Management Plan provides a roadmap for 
risk management actions – initially over a period of three years.

The Whitianga plan was the pilot project, and first off the blocks because Whitianga is the most at-
risk part of the Peninsula, because the shape of its bay would make the effect of a tsunami worse.

The primary actions to be undertaken from this first plan include:

Warnings: upgrading the siren system to provide better coverage of the town, and support options 
for warning such as local telephone trees and neighbourhood support groups 

Evacuation: moving the official Southern evacuation point to the forestry road, and investigating 
the options for improving evacuation road access to State Highway 25 

Public education and awareness: formalisation of an on-going programme to target the school, 
visitors and residents 

Land-use planning: investigation of long-term options for ensuring vertical evacuation sites at the 
school and the CBD, and development of policies that will restrict development and redevelopment 
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of critical facilities in the future. Implementation will involve the collaboration of council, Mercury 
Bay Community Board, the Emergency Services Committee and community members. It is 
anticipated that the working party will continue in some form to oversee implementation, and 
progress will be reported back to the Community Board at regular intervals from the 2012/13 
financial year onwards.

Useful posters
Download three of the posters that were displayed at the June 2011 Tsunami Open Days held at 
the Whitianga Town Hall. These show examples of what Whitianga could look like in the future and 
why land use planning is needed.

2.9 Community Groups and Vulnerable Groups
Identifying communities that maybe particularly vulnerable in an emergency and evacuation is of 
particular importance during the planning process. There are likely to be several at risk groups in 
any particular area that may need special consideration in order to ensure that, during an 
evacuation, they are successfully taken care of.

Having an understanding of the numbers and locations of those at particular risk has a number of 
benefits. Principally, this information aids in the generation of an evacuation plan which is 
customised to the needs of the whole region and leads to better decisions during the activation of 
the plan.

Secondly, the process of finding this information will engage Local Authorities and CDEM Groups 
with wider elements of the community, promoting CDEM readiness.

In doing so, Local Authorities and CDEM Groups may be able to develop specific plans for the 
community to incorporate into the overall evacuation plan.

Certain vulnerable groups to consider include:

 Maori communities

 ethnic communities (non-English speakers/English as a second language)

 remote/isolated communities;

 aged and/or infirm;

 people with disabilities;

 tourists;

 people in prisons or residential institutions; and

 schools

2.10Consultation Process Risks
The table below highlights to date identified “risks”, this is not an exhaustive collection, to the 
consultation process.

No Description Impact Comment
1 Timing of informing the community as a 

whole:

 General press release on Council’s 
intension; process of consultation

 Informing Council’s relevant committees

It’s a “Catch 22” situation. 

Committee has been informed on the 
progress of our Tsunami Zone Evacuation 
Mapping Project – ‘no surprise’.

If we speak to the Residents Associations 
only, prior to a press release, there will be 
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No Description Impact Comment
 Informing Residents Association and 

others before press release 
M / H a significant number of others left out, e.g. 

Life Line Groups.

A general high level press release, based 
on the consultation strategy could be the 
best way forward. 

2 Period of uncertainty and resistance from the 
community, eg;

 devaluation of properties on the coast 

 impact on the resilience and 
sustainability of infrastructure

 impact on the tourist industry 
L / M

Anyone who lives at the coast should 
realise that there is a risk from Tsunami – 
amongst other hazards; it would be just 
burying your head in the sand to ignore it.

Various studies have been conducted in 
NZ and Australia on the perceived view of 
the devaluation of properties ‘due’ to e.g.: 
hazard lines for coastal erosion and 
inundation.

The basic conclusions show that after an 
unsettled period house values were 
governed entirely by normal market 
forces and the hazard lines had little 
effect on sales or prices. 

3 Tsunami Working Group concept acceptance

L 

Similar concepts around the country have 
shown this to be a very effective tool – it 
could, however, be a very lengthy 
process.

4 Time frame is not being met L / M The time frame, as indicated above, 
should be achievable. It is, however, 
imperative that the Tsunami Working 
Group is an active and committed 
‘steering group’ with a common goal.

Adequate resources are to be made 
available, and supported, to address this 
commitment.

3 Significance and Outcomes
The Tsunami Evacuation Zones – Consultation Strategy outcomes and recommendations are 
evaluated:

 Potentially likely to affect the current and future social, economic, environmental and cultural 
wellbeing of the District. It will, however, provide an additional platform to re-enforce the 
“building of a resilient community as a whole”. 

 Likely to have a potential major impact and therefore a moderate to great significance on a 
number of residents and businesses.

 Likely to generate a public concern in the affected areas of the District.

 Unlikely to affect Marlborough District Council’s capacity to perform its role.

4 Policy and Plan Considerations
 Wairau / Awatere Resource Management Plan 2009: “Tsunamis in this area may result in 

marine inundation of the Rarangi settlement, low lying farmlands, Lake Grassmere and 
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Wairau Lagoons. The frequency, or size of tsunamis and the extent of inland flooding has 
not been estimated and would be very difficult to quantify”.

Method of Implementation: “The Council will conduct research into the potential of sea level 
rise and tsunami and record the hazard on the Council’s Hazard Register” – “The Council will 
liaise with agencies conducting research into the effects of coastal hazards and will maintain 
emergency procedures in association with Emergency Response”.

 Marlborough Sounds Resource Management Plan 2003: “The natural hazard with occur in 
the Marlborough Sounds area includes (selected) seismic / earthquake, coastal inundation, 
tsunami and potential sea level rise.”

Climate, topography and geology all influence the occurrence of slope stability. The most 
significant effects of slope instability are slope failures and ground subsidence. Global 
warming may cause sea levels to rise significantly. Increased sea level could alter coastal 
processes and increase inundation of low lying coastal and estuarine areas.

 Regional Policy Statement: “Significant natural hazards occurring in Marlborough include 
instability and flooding. Earthquakes cause instability and earth movements which can 
damage property. Rainfall also causes instability as well as flooding. Practical measures to 
avoid, remedy or mitigate the effects of natural hazards will only be possible within the 
capability of the community and Council resources”.

Anticipated Environmental Result: “No lives are lost due to natural hazards. Property 
damage from flood and earth movement is avoided, remedied or mitigated. No inappropriate 
development occurs within known hazard prone areas”.

 Marlborough District Council (MDC) – Environmental Science and Monitoring: “The activity 
involves establishing and maintaining an efficient environmental resource information base 
…. and to provide advice to the community …. on issues affecting the environmental
resources of the District. The activity includes the investigation, monitoring and analysis of 
the district’s natural resources (land, air, water, coastal) and assessing issues that affect or 
are likely to affect the District.

 Resource Management Act 1991: The Council has responsibility pursuant to Section 35 of 
the Act to gather information and commission research that is necessary to effectively 
undertake the functions of the Act.

MDC Activity Objective 2: “To investigate and collect information to help inform the 
community on the pressures and issues related to our natural and physical environment ….. 
resource investigations are undertaken internally and by external research providers. 
Collaboration and integrated services between regional councils, government agencies and 
research organizations help deliver effective and efficient services.”

 Local Authority Protection Programme Disaster Fund (LAPP) – identification of likelihood and 
consequences of natural hazard events: The natural hazard risk assessment for Council 
Infrastructure, and its expected monetary loss in the case of a possible tsunami scenario, 
has currently been estimated to be similar to that of a 1 in 500 year flood event. This project 
will provide further base lines to establish more ‘realistic’ loss estimation.

5 Community Views
The proposed consultation process is outlined in section 2.

6 Financial Considerations
The LTP (2012 -2022) has no specific budget (resources) allocated for the consultation process, 
signage and the public awareness campaign – see section 2.10 above.
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7 Legal Considerations
Legal considerations are not relevant to this report.

8 Risk and Mitigating Measures 
These are addressed under section 2.10 above.

9 Summary
The Tsunami Evacuation Zone investigations and analysis comprised of the following tasks:

1. Assembling of digital elevation models (DEMs) and other data needed to derive evacuation 
zones.

2. Determination of domain boundaries and tsunami wave heights relevant to the Marlborough 
District’s coast.

3. Development of a new wave attenuation model for use in the Marlborough Sounds.

4. Consideration of the potential for tsunami generated by earthquake-triggered landslides in 
the sounds.

5. Deriving the tsunami evacuation zones using a GIS-calculated attenuation rule.

The existing GIS-calculated attenuation rules were developed for use in open coast, shallow 
harbour, and river situations but were not considered well suited for the Marlborough Sounds area. 

The use of the existing shallow harbour rule to derive evacuation zones for deep water sounds was 
considered likely to underestimate potential tsunami heights and treating the interior of the sounds 
as the equivalent of open coast was considered likely to lead to an overestimation of potential 
tsunami heights. Consequently an analysis was made with the intention of deriving a sounds wave 
attenuation rule. 

Analysis of the results indicated that maximum water levels can occur at a variety of locations 
within a deep water sound and indeed are quite often to be found at the head of the sound. No 
simple function could be derived based on reduction of maximum tsunami height with distance from 
the mouth and it concluded it was most appropriate to treat the interior of the sounds as equivalent 
to the open coastline.

The results indicate that while Blenheim is sufficiently distant from the coast to be outside of the 
evacuation zones, many smaller settlements fall inside the zones and it would be prudent to 
develop evacuation plans for these settlements.

The edges of evacuation zones derived using the regional DEM do not match exactly with those 
developed from LiDAR due to differences in accuracies of the elevation models used, and 
Marlborough District Council should use local knowledge to join the zones a way that best matches 
the real local topography. 

Marlborough District Council is to create a Red evacuation zone which covers the area between 2 
m above high tide and the open water. Advice to water craft for actions in the open water are in 
development with MCDEM as part of the revision of MCDEM (2008), which is due for release 
around November 2015.

The Red Zone is to be evacuated in response to a 0.2–1m threat level warning, defined as a 
‘Marine and Beach Threat (including harbours, estuaries and small boats’ (MCDEM 2014).

The Orange Zone was developed to match a 3–5m threat level warning, defined as a ‘Moderate 
Marine and Land threat’. This area is to be evacuated in response to a 1-3 m or 3-5 m threat level 
warning.
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The Yellow Zone matches the ‘maximum credible tsunami wave height from all sources’ and is 
designed primarily for use as a self-evacuation zone in the event of a strongly felt earthquake (one 
that it is hard to stand up in) or a long duration earthquake (one that lasts for longer than one 
minute). 

The Yellow Zone may also be used for official evacuations in the event of a tsunami forecast that 
anticipates a tsunami with height of greater than 5 metres at the shore (i.e. threat levels higher than 
3-5 m).

The resulting tsunami evacuation zones are to be used to create tsunami evacuation maps as 
described by MCDEM (2008) and the revision of that guideline is currently underway (see above). 

The zones are to be used by Marlborough District Council for official warnings and evacuation 
planning and will better inform communities of the hazards they are threatened with and how to 
respond through individual community response plans.

Publicity & Communication Considerations
Following the outcome on the consultation of this project a Communication Plan needs to be developed 
for internal and external purposes.
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Appendix A
The purpose of the Tsunami Evacuation Zones – Investigations and Analysis Project was to gain a better 
understanding of the Marlborough coastline exposed to a tsunami risk so that risk reduction and risk 
management measures can be developed and implemented.

Background
Tsunamis are high crested waves generated by sudden fractures of the sea floor caused by earthquakes 
of magnitude great than 6.5 (Richter Scale) or by submarine volcanic eruptions or landslides.

In the Marlborough District tsunamis have been reported in 1848 and 1855 but little damage was reported 
as the area was sparsely populated. However, this record does not provide a realistic picture of past 
tsunami inundation in Marlborough due to:

 The short period of time able to be considered by a historical record

 It only records those events which happened where people were at the time

At least nine tsunamis may have inundated the Marlborough Coast in the last 5,000 years according to 
the available historic and palaeotsunami records.

Current palaeodata has provided new evidence to suggest that at least five locally generated catastrophic 
slat water inundations with wave heights greater than 5 meters, and probably greater than 10 meters 
have impacted the Cook Straight region in the last 5,000 years. Palaeotsunami research specific to 
Marlborough may help assess the vulnerability of the area to catastrophic locally generated events.

Marlborough Region could be affected by either locally generated or distant tsunami generated along the 
South American coast on the eastern side of the Pacific Plate. A tsunami that crosses the Pacific are 
generally associated with wave heights up to 5 meters across a broad front. Locally generated tsunamis 
are associated with waves of the order of 10 meters in height along a narrower front, perhaps up to 20km.

Up To Date Studies
A study by the Institute of Geological and Nuclear Sciences (GNS – William Power, 2013) indicates that 
the District could be affected by tsunami from both near and distant sources with waves potentially up to 
12 metres in a 1:2,500 tsunami event (an internationally adapted standard). Damage likely to be 
sustained in a tsunami event of this magnitude is expected to be similar to damage sustained in a 
1:500 year flood event. 

The open coast (Cloudy and Clifford Bays) maybe the areas of the District most exposed to tsunami. The 
Marlborough Sounds could be exposed from near field tsunami and seiching as a result of large 
landslides within the Sounds.

The other main tsunami hazard for Marlborough may come from the formation of bores (waves) up the 
major rivers which could reach inland as far as Blenheim. MWH Consulting Engineers conducted a 
tsunami risk analysis (2011) on the assets of Marlborough Lines (See Figure 1).  

This analysis used the Level 1 approach (“Bath Tub Analysis”) which has now been superseded with the 
Level 2 analysis (more detailed) by GNS.
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Marlborough District Council, in partnership (financial contribution) with Environment Canterbury (lead), 
Tasman District Council, Nelson City Council and Greater Wellington Regional Council, contracted GNS 
Science to provide the source model with respect to both the seismic source and tsunami propagation for 
a potential Hikurangi Subduction Zone scenario; this was completed in October 2014.

Figure 2 – Active fault sources in the New Zealand National Seismic Hazard Model

Figure 1
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The Hikurangi Subduction Zone fault and surface displacement model “worst case” scenario, though this 
wasn’t a systematic probabilistic study, was agreed to be a 2,500 year, 84% confidence event.

The effective magnitude was used to create a worst case scenario, i.e. it has a uniform slip distribution 
other than is expected in any particular event, but aims to envelope the effects of variable slip during a 
magnitude events, approximately Mw 8.5-8.8 range that is believed to be more typical of southern 
Hikurangi Subduction earthquakes (Figure 3).

Study, Investigations and Analysis 
 This GNS Science source model will be the basis, in conjunction with GNS Science – Power W. L. 

– Review of Tsunami Hazard in New Zealand (2013), for carrying out the inundation modelling 
(Hikurangi Subduction Zone) that would result in the likely “worst case” tsunami event for 
Marlborough District.

 Following the collation of all relevant data, analysis thereof and subsequent recommendations and 
outcomes knowledge transfer workshops will be held internally, with relevant colleagues and 
professionals, as well with the neighboring authorities (Tasman District Council and Nelson City 
Council).

 Tsunami evacuation is based on best practice and information on areas considered relatively safe 
in a tsunami event. No specific tsunami modelling has been undertaken for the Marlborough 
coastline and it is not known if evacuation routes for the more vulnerable areas are safe given the 
current uncertainties around potential tsunami impacts in these areas. Evacuation zone mapping, 
following the inundation modelling outcomes, will be produced, using the MCDEM (2008) 
Evacuation Mapping Guidelines to form a basis for public consultation.

 Public consultation is proposed to be held in the format of “Open Days” in the affected 
communities. Topical subjects to be ‘displayed’ are:

o Emergency management, eg; warning systems, evacuation planning
o Public Education and Awareness
o Land Use Planning

Figure 3
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