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Geological records indicate that considerably larger tsunami 
events have occurred in the past, possibly generated off the 
Bay of Plenty. Three events with estimated wave run-up 
heights between 5m and 14m are thought to have occurred 
within the last 2600 years (a return period of once every 870 
years) although tsunami waves of this magnitude have not 
occurred in recent times. A similar event in the future will pose 
an extreme hazard to low-lying land on the east coast of the 
Auckland region, as tsunami waves from regional and local 
sources can arrive within one to three hours, giving people and 
the emergency services little time to respond. 

The potential consequences for various tsunami scenarios has 
been modelled by GNS Science (Table 2). 

Scenario modelling does have limitations when attempting 
to predict an outcome from infrequent events, but the GNS 
Science study provides an insight into how a tsunami event 
could impact the Auckland region. A one in 500 year tsunami 
event generated off the Chilean coast is likely to result in wave 
heights of 1.7m to 3.6m in the Auckland region, with larger 
waves affecting eastern coastlines. These waves would have 
a 50 per cent chance of causing about $2.16 billion in damage 
to buildings along with 120 deaths and 1230 injuries across 
east coast cities. In reality, deaths and injuries would be less 
for a tsunami originating off the Chilean coast as there would 
be a 12 hour to 15 hour warning time for coastal evacuation. 

The values shown in Table 2 will increase for regionally 
sourced tsunami events that could reach Auckland within  
one to three hours and create wave heights greater than  
5m on the east coast. 

Tsunami monitoring programme

Tsunami are measured from tidal gauges located on both the 
east and west coasts of the Auckland region. The tidal gauges 
are administered by external organisations (NIWA, Land 
Information New Zealand (LINZ) and the Ports of Auckland). 
The ARC has access to the tidal records.

Indicator 11: Number and impact of tsunami

Two tsunami events were detected by the tidal gauges in the 
Auckland region between 2004 and 2008: 

On 26 December 2004, an earthquake generated tsunami ´´
in the Indian Ocean was recorded on tidal gauges in the 
Kaipara, Manukau and Waitemata harbours. This tsunami 
originated 9,000km north-west of the Auckland region, 
therefore only small rises in the coastal water levels were 
noticed around the region. On the west coast, the tsunami 
wave varied between 0.22m and 0.31m and this decreased 
to 0.08m on the east coast as the tsunami wave was 
refracted around New Zealand. The west coast was closest 
to the tsunami generation area and therefore experienced 
the greatest tsunami wave height. 

Similarly, a 0.11m tsunami wave near the Solomon Islands ´´
on 1 April 2007 was recorded at Anawhata. 

State of preparation for natural hazard events
The vulnerability of people, property and businesses to the 
impacts of natural hazard events depends not only on the 
likelihood of an event but also on people’s preparedness to 
respond effectively and lessen the impact. 

Advance preparation by individual households can limit 
vulnerability to harm both during and after a natural hazard 
event. Advanced preparation by businesses, and infrastructure 
that is engineered to withstand the impacts of natural hazard 
events, serve to reduce the level of social, physical and 
economic disruption to human populations and speed the 
return to normal conditions. 

Household preparation

The relative infrequency of some types of natural hazard event 
in the Auckland region and a lack of firsthand experience 
of their consequences often makes it difficult to effectively 
communicate the importance of preparation. A 2008 survey 
found that people in the Auckland region are less prepared for 
natural hazard events than those in the rest of New Zealand, 
with 59 per cent admitting that they are not well prepared 
– or are not at all prepared – for a disaster, compared to the 
national average of 45 per cent.

City/
District

Wave height at 
shoreline (m)

Cost 
($m)

Deaths Injuries

Auckland 
(East)

3.6 1300 36 400

Auckland 
(West)

1.7 0 0 0

Manukau 
(East)

3.4 300 34 340

Manukau 
(West)

1.7 0 0 7

North 
Shore

3.5 430 28 300

Waitakere 
(East)

3.5 130 22 190

Waitakere 
(West)

1.7 34 2 33

TABLE 2  Possible shoreline wave heights, building  
damage costs, deaths and injuries in urban areas in  
the Auckland region resulting from tsunami.  
(Source: Adapted from GNS Science).
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Knowledge of natural hazards is relatively poor, with a quarter 
of all the people in the region and almost half of non-Ma-ori or 
New Zealand European ethnic groups unaware of the types of 
natural hazards that threaten the area. In addition:

only 35 per cent of Auckland households have an ´´
emergency survival plan, compared to the national average 
of 50 per cent. 

only 32 per cent of Auckland households have sufficient ´´
water for each occupant for three days, compared to the 
national average of 46 per cent.

only 67 per cent of Auckland households have emergency ´´
survival items, compared to the national average  
of 79 per cent.

This lack of knowledge or desire to participate in disaster 
planning is of concern, as it means there is a poor level of 
preparation amongst households in the Auckland region.

Emergency survival plans, sufficient water and emergency 
survival items can be used for all types of natural hazard events. 
A significant number of Auckland households need to improve 
their level of preparation for natural hazard events if their 
occupants want to lessen their vulnerability, protect themselves 
and ease their dependency on emergency services.

Business preparation

There is currently a lack of knowledge about the amount of 
advance preparation and disaster planning done by businesses 
in the Auckland region. 

Insurance

Insurance plays an important role in creating communities that 
are resilient to natural hazards. Individuals and businesses 
that insure against natural hazards can reduce their economic 
losses substantially, as insurance can prevent or reduce the 
need to pay for damage, home and business displacement or 
relocation. It can also cover income and productivity losses 
during the recovery period following an event. Information on 
the total percentage of Auckland households and businesses 
insured against natural hazards is sensitive, but all households 
are covered by the Earthquake Commission (EQC) for damage 
caused by earthquake, landslide, tsunami, volcanic eruption, 
storm and flood (residential land only) and hydrothermal 
activity. If a house is impacted by these events, the EQC will 
pay up to $120,000 for damage to property and possessions, 
with insurance companies covering any remaining damage 
that is insured. The ARC encourage households and 
businesses that may be located in hazardous areas to insure 
themselves against natural hazard events.

Conclusions on natural hazards 
The Auckland region was impacted by a variety of natural 
hazard events between 2004 and 2008. The majority of events 
were triggered by climatic hazards with flooding, landslides 
(including coastal cliff instability) and tornados experienced by 
a number of communities. These events had localised impacts 
that often resulted in property damage, infrastructure failure 
and/or disruption to normal life. 

Climatic hazard events caused the most damage, with a spate 
of floods and landslides during the winter of 2008 affecting 
thousands of people and causing millions of dollars in property 
damage, clean-up and remedial works. Other associated (but 
immeasurable) costs to affected individuals and communities 
resulted from disruption to daily routines and loss of livelihood. 
On an individual basis, the climate-induced hazard events that 
affected the Auckland region were not catastrophic though 
their cumulative impact was regionally significant. Future 
climate change could potentially increase the frequency and 
intensity of heavy rainfall events leading to more flooding and 
landslides (see Climate change in Part 1).

Geological hazards had a minimal impact on the Auckland 
region when compared to climatic hazards. Although 
these types of natural hazard are known to threaten the 
Auckland region, they occur far less frequently than climatic 
hazards. Nevertheless, it remains important to assess the 
consequences that geological hazard events may have on 
communities in the Auckland region. For example, a volcanic 
eruption in the Auckland region could have a significant impact 
on businesses, particularly in terms of job losses, and result 
in a substantial decline in both regional and national GDP. 
However, the depth of the resulting economic downturn could 
be reduced somewhat by suitable advance preparation by 
regional businesses.

Up-to-date regional information on natural hazards and 
their impacts is vital to enable the ARC to implement risk 
reduction mechanisms in the best and most effective way. 
Our involvement in planning, civil defence emergency 
management and education also helps to reduce the risks 
that natural hazard events pose to Auckland communities. 
However, our involvement is only a part of creating 
communities that are prepared to deal effectively with natural 
hazard events because, ultimately, individuals need to take 
ownership of their risk. A significant number of Auckland 
households need to improve their levels of natural hazard 
awareness and preparation.
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ARC responses

Natural hazard management and planning

Preservation of human life is the most important aspect 
of natural hazard management and planning. The ARC 
currently plays a leading role in co-ordinating natural hazard 
management across the Auckland region. Natural hazard 
management is undertaken through various regulatory and 
non-regulatory actions that involve a number of groups 
from local authorities, central government, infrastructural 
organisations, emergency services, crown research institutes, 
universities and the public. 

The Auckland Regional Policy Statement (ARPS) identifies 
natural hazards in the Auckland region, and was amended 
in 2005 to clarify roles and responsibilities in natural hazard 
management. These amendments also covered a wider range 
of natural hazards and hazard management responses, as 
required by new or amended legislation including the Civil 
Defence Emergency Management Act (2002), the Building Act 
(2004) and the Resource Management (Energy and Climate 
Change) Amendment Act (2004). 

The ARPS includes policies and methods that try to direct 
development and land use activities to avoid or lessen the 
impacts of natural hazards. Further provisions provide local 
authorities with the means to undertake non-regulatory 
measures to try and lessen the potential impacts of natural 
hazard events that occur only occasionally in the Auckland 
region (such as volcanic eruptions and earthquakes). 

The Auckland Regional Plan: Coastal contains policies and 
methods that relate to natural coastal hazards (particularly 
coastal erosion and flooding). It promotes the avoidance of 
natural hazard events and the reduction of risk from coastal 
erosion, and contains criteria and rules for coastal hazard 
protection works. 

The Proposed Auckland Regional Plan: Air, Land and Water 
contains policies and rules to address stormwater runoff and 
flooding. The rules cover discharges to land and water, the 
building of structures, works in riverbeds and land drainage 
activities, and aim to avoid or minimise the likelihood of 
creating a stormwater or flood hazard. The plan emphasises 
the need to undertake land use activities in such a manner 
that flooding of adjacent land or the exacerbation of existing 
flooding problems are avoided.

The Auckland Regional Plan: Sediment Control deals with 
soil erosion issues, particularly for land development or 
redevelopment activities that involve vegetation clearance 
and/or earthworks. Emphasis is placed on the sediment and 
erosion control initiatives.

Natural hazard risk assessment 

Natural hazard risk assessment for the Auckland region 
is currently carried out by the ARC, local councils (either 
independently or in partnership with the ARC), GNS Science, 
NIWA and some universities, particularly the University of 
Auckland. The likely impacts of natural hazard events on 
communities are identified from recent events and also from 
scenario modelling based on historical events.

Information generated by these organisations is used to 
improve our understanding of natural hazards and the risks 
that they pose to the Auckland region. This provides a basis 
for developing the policies and rules in regional, district and 
city plans, in catchment management plans, public education 
policies, emergency management planning and exercises, and 
infrastructural development. 

Research into natural hazards and the likely impact of events 
is vital to reduce the level of risk to people throughout the 
Auckland region. For example, by providing a snapshot of the 
consequences that people in the Auckland region could face 
from events they have not yet experienced.

Working with the community 

The ARC currently works with other councils and organisations 
to improve public awareness of natural hazards, and to limit 
the potential impacts of natural hazard events on communities 
throughout the Auckland region:

Information provision.´´  Provision of natural hazard 
information to the public through its website (and the 
Auckland Region Civil Defence Emergency Management 
Group website), group presentations, answering public 
enquiries, and online technical publications and fact sheets.

Civil Defence Emergency Management.´´  Assisting the 
Auckland Regional Civil Defence Emergency Management 
Group in public education and provide natural hazard 
information for emergency management planning and 
exercises.

Natural hazard prevention.´´  Provision of a range of 
courses and workshops to assist industries involved with 
land modification to limit erosion and flooding impacts. 
Auckland also has a number of Beachcare groups that are 
run by volunteers enabling local communities to take action 
on environmental issues affecting their coastlines. Support 
is provided to these groups including guidance on how to 
rejuvenate and maintain coastal systems (such as sand 
dunes) to improve both the environment and natural  
hazard management. 

Lifelines Groups´´ . The Auckland Engineering Lifelines 
Group is a voluntary group of ‘lifelines’ organisations (e.g. 
gas, electricity, water, transport) with representation from 
councils including the ARC who assists with administration 
and research to help identify natural hazards and lessen 
their effects on the lifeline utilities.
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Case Study: Turei Hill Landslide,  
Kawakawa Bay, Manukau City (2008)
On 24 August 2008, a prolonged period of rainfall triggered  
a 500m3 landslide on Turei Hill closing the major access road to 
the coastal settlement of Kawakawa Bay and isolating residents. 

Ground investigations following the landslide revealed it to be 
a part of an older 150,000m3 to 250,000m3 landslide that was 
sliding toward the Clevedon-Kawakawa Road and Kawakawa 
Bay houses (Figure 1).

Monitoring the landslide’s movement revealed that five  
homes and the Clevedon-Kawakawa Bay Road were in 
imminent danger from slope failure. The homes were 
evacuated and the road closed for four weeks until the 
slope movement ceased. During this time, 1,500 residents 
had to travel an extra 100km or walk over Turei Hill to get 
to work or school. The community’s isolation also impacted 
local businesses. In the month following road closure, the 
Beachcomber Motel had one customer (a lost driver) while 
Kawakawa Bay Motors petrol sales dropped more than 50 per 
cent. The community’s isolation and loss of business revenue 
demonstrates the indirect impacts of a landslide event.

Remedial works to stabilise the landslide began in September 
2008, when the rain eased (Figure 2). To ease pressure on 
the slope toe 66,000m3 of earth was removed from the upper 
slope after a decommissioned house was demolished. 

The entire landslide was buttressed at the slope toe by  
12.5m and 24.5m high retaining walls backfilled with  
34,000m3 of earth from the upper slope. A network of 35 
drains was constructed to remove groundwater while 70  
rock anchors (each 45m long) hold in place retaining walls  
and cut slopes. On completion of earthworks the slope will  
be revegetated to cover bare soil and improve visual amenity.

The large-scale remedial works to stabilise Turei Hill required 
nine months of seven day working weeks. Opus International 
Consultants indicated the cost of these works was about  
$5.3 million which was jointly funded by Manukau City 
Council, the New Zealand Transport Agency and the 
Earthquake Commission. This option was preferred over 
an alternative road into Kawakawa Bay and removal of five 
threatened houses at a cost of $13 million. 

The 2008 Turei Hill landslide demonstrated how relatively 
common natural hazards can cause major disruption to 
communities in the Auckland region. 

Natural hazards

Figure 1  Aerial view of the 24 August 2008 landslide that 
blocked the Clevedon-Kawakawa Bay Road. The larger 
landslide which threatened a house is indicated by the 
white dash line. (Source: Manukau City Council).

Figure 2  Aerial view of the earthworks being undertaken 
in May 2009 to stabilise the Turei Hill landslides. 
(Source: Manukau City Council).
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