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1 Introduction 

New Zealand is prone to the full range of natural hazards, including meteorological / 
hydrological, geological and geomorphic, biological, and human / natural hazards (refer to 
Table 1, section 4). 

There are many sources of information on the management of natural hazards, both nationally 
and internationally.  This report seeks to draw on these sources to provide a comprehensive 
and stand-alone technical research report on key aspects of natural hazard management.  
While international sources have been used, this report focuses on those hazards and 
approaches which are relevant to the New Zealand context. 

This is a background technical document which is designed as a resource to feed into and 
complement future guidance on the Ministry for the Environment’s Quality Planning website 
(www.qualityplanning.org.nz).  The document is not designed for general public consumption 
and therefore contains some terminology and concepts that may be difficult for the general 
public to understand, particularly sections 3 to 6 which focus on the theoretical background to 
risk management. 

The following items are provided in the report: 

 A glossary of natural hazard and risk management concepts, terminology and 
definitions (national and international). 

 An overview of risk management methodology (national and international), including 
sources of information and techniques of relevance to New Zealand. 

 A summary of natural hazard management principles and approaches (treatment 
options) of relevance to New Zealand. 

 An overview of the New Zealand legal and planning framework for natural hazards 
management. 

 Case law on natural hazard management, and the relevance for planning and 
development in New Zealand. 

 Assessment of best practice for natural hazard management planning in New Zealand. 

Structure of the report 

Section 3 is an introductory chapter which outlines the fundamental concepts of natural hazard 
and risk management, and introduces the risk management methodology framework.  
Sections 4 to 7 provide more detail on the risk management methodology framework, including 
a ‘toolbox’ of generic management approaches / treatment options available for managing 
natural hazards in section 7.  Section 8 provides a comprehensive overview of the planning 
and legal framework (including case law), and section 9 discusses best practice within New 
Zealand.  A glossary of concepts and terminology, and a reference / bibliography section 
concludes the report. 

Note: items in italics throughout the report are those for which further definition and / 
or information can be found in the glossary section.
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2 Report approach and methodology 

The Study Brief provided by the Ministry for the Environment provided the key topics and basic 
structure for this research report.  During the course of researching and compiling the report, 
this basic structure has been slightly modified to ensure clarity and comprehensiveness of the 
resultant information.  

The approach to the preparation and publication of the research report was to divide the 
content into two key parts: 

(a)  a higher level theoretical treatment of the subject using both international and national 
resources (tasks 1 to 3 of the Study Brief), and  

(b)  a more specific assessment of the New Zealand context (tasks 4 to 6 of the Study Brief). 

This approach has ensured that a comprehensive background of natural hazard and risk 
management concepts, framework and options for management approaches is provided, 
based on a well established conceptual risk management methodology (outlined in section 
3.4.1).  This background information then feeds into the following sections which address in 
more detail the New Zealand specific context – including the planning and legislative 
framework, relevant case law, and a discussion of best practice. 

The methodology used to compile, review and summarise information for each of the six key 
tasks (from the Study Brief) is outlined below. 

Tasks 1 and 2 – Risk management theory

Refer to sections 3 to 6 of the report. 

For these two tasks, a research team led by Professor Michael Crozier (Professor of 
Geomorphology, Victoria University of Wellington) researched, reviewed and summarised 
relevant literature on risk management methodology. 

This involved a collation, review and summary of: 

• Professor Crozier’s previous research; 

• existing information and publications held by MfE and MCDEM; and 

• information from a literature search. 

Information gathered was assessed for its acceptability as theory and practice and its 
relevance to New Zealand, firstly using Professor Crozier’s expertise, and then through an 
assessment by the Tonkin and Taylor Technical Advisory Group (TAG) set up for this project. 

The TAG also provided references for publications to be assessed for these tasks. 

Task 3 – Management approaches

Refer to section 7 of the report. 
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Publications and websites were reviewed to determine a list of relevant natural hazard 
management approaches / treatment options.  A list of the sources of information for this task 
can be found in section 7.8 of the report. 

This list of management approaches / treatment options is aimed at providing a basic but 
comprehensive list of available options, and to highlight where they might be most applicable. 

Tasks 4 and 5 – Planning / legal framework and case law

Refer to section 8 of the report. 

Research (mostly web-based) was undertaken to determine and review all relevant pieces of 
legislation and associated case law of relevance to natural hazard management.  A list of the 
sources of information for these tasks can be found in section 8.4 of the report. 

Tasks 4 and 5 were combined into one section because the case law assisted the 
interpretation of the legislation.  Therefore for the purpose of clarity the case law was grouped 
by the relevant legislation. 

Task 6 – Best practice

Refer to section 9 of the report. 

The preparation of the best practice section of the report consisted of collecting information 
and examples from New Zealand local authorities (and best practice guidelines), and 
assessing whether the approaches adopted are best practice and whether other mechanisms 
could be adopted to ensure best practice.  

The basis of the list of local authority plans to assess was provided by the Ministry for the 
Environment, with the list of best practice examples self-nominated by local authorities.  A 
number of plans, strategies, guidelines and websites were assessed.  A list of the sources of 
information for these tasks can be found in section 9.3 of the report. 

Assumptions and constraints 

There were a vast number of publications relating to natural hazard and risk management to 
be reviewed for this research report.  The previous research work of Professor Crozier 
assisted in cutting down the time required to review risk management material.  The review of 
other material was based on recommendations by the Ministry for the Environment, the 
Ministry of Civil Defence and Emergency Management, and experienced Tonkin and Taylor 
planners and engineers. 

The large amount of natural hazard case law also meant that the number of cases reviewed 
had to be restricted.  Principally the case law searches were based upon the legislation 
relevant to natural hazard management. 

Assumptions were made on the required structure of the report, based on the outline given in 
the Study Brief.  As highlighted above, this report has basically been divided into two sections, 
one mostly theoretical and the other more practice-orientated. 

The report is also based on the assumption that a only a generic overview of emergency 
management was required.
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3 Fundamental concepts of natural 
hazard and risk management 

3.1 Basic terminology and definitions 

The following basic terms and definitions apply throughout this report. 

Natural hazard The actual or potential interaction between extreme natural events and 
human activities that may result in damage, disruption, death or injury. 

Hazard The probability or likelihood of a potentially damaging event occurring in a 
unit of time.  Often expressed as the probability of occurrence of a given 
magnitude of event. 

Elements at risk  The people, buildings and structures, infrastructure, economic activities, 
public services, or any other defined values exposed to hazards in a given 
area.

Vulnerability  The expected degree of loss to a given element or set of elements at risk,
resulting from the occurrence of a natural hazard event of a given 
magnitude.

Risk Expected losses (i.e. the probability or likelihood of specified negative 
consequence to life, well-being, property, economic activity, 
environmental, and other specified values) due to a particular hazard (or 
group of hazards) for a given area and time period. 

Note: items in italics throughout the report are those for which further definition and / or 
information can be found in the glossary section. 

3.2 Factors influencing natural hazard and risk 
management in New Zealand 

The drive to develop robust natural hazard and risk management systems in New Zealand has 
been influenced by a wide range of factors, including the following: 

 Scientific advances have moved many hazards from a state of being an inexplicable 
Act-of-God to an understandable and therefore potentially controllable phenomenon. 

 Many hazards can now be predicted (but not necessarily forecast) at different physical 
locations and time scales and with different degrees of certainty.  Responsible 
authorities (both public and private) therefore have a duty-of-care and, in some cases, 
a legislative requirement to use that knowledge to reduce risk from natural hazard 
(Crozier, 2005). 
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 The impact of natural hazards has been increasing in almost every country, particularly 
in terms of economic and insured losses (OFDA/CRED EM-DAT, 2005). 

 The impact of hydrometeorological hazards, in particular, has been increasing 
disproportionately with respect to other hazards and may be related to climate change. 
In New Zealand, the occurrence of some of these hazards has been linked to climatic 
patterns of El Niño Southern Oscillation (ENSO) and the Interdecadal Pacific 
Oscillation (IPO) (NIWA, 2004).  

 The recent mainstreaming of climate change reduction and mitigation policies into 
resource management law and policy and the provision of guidelines has increased 
awareness of changing natural hazard threats (MfE Guideline on Climate Change, 
http://www.qualityplanning.org.nz/plan-topics/climate-change.php#guidance). 

 Understanding of the causes of risk and severity of event impact from natural hazards 
has changed significantly since the 1980s.  It has moved from an event-driven, 
behavioural explanation to an explanation based on vulnerabilities arising from social 
structures.  The term “social structures” is used here in the broadest sense to refer to 
entities such as legislation, scientific capabilities, emergency centres and resources, 
and information networks.  Today it is understood that, in some cases, damage may be 
explained as much in terms of community resilience and capabilities as by the 
magnitude and character of the hazard (Smith, 2004). 

 In New Zealand, local government and resource management law reform in the 1980s 
has led to legislation identifying the roles and responsibilities of local government with 
respect to natural hazards. 

 Parallel with this law reform there has been a philosophical shift from externalisation of 
risk (i.e. responsibility for risk being assumed by the wider community and central 
government) to the localisation and internalisation of risk where those exposed to risk 
are expected to take some responsibility for risk reduction.  

 Regional policy statements in New Zealand vary in how they address responsibilities 
for natural hazard risk management.  Some outline a very comprehensive range of 
issues, objectives, policies, and methods for reducing the risk from natural hazard.  
Others are very limited in their approach. 

 Influenced by developments in the nuclear, engineering and financial industries, 
generic procedures and standards for managing risk in both the public and private 
sector have been developed for New Zealand since 1995 and continue to be updated 
(AS/NZS, 2004a). 

 Recent events in New Zealand including the Manawatu (2004) and Bay of Plenty 
(2005) floods have challenged the effectiveness of existing systems and heightened 
public awareness of the impact of natural hazards.  
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3.3 The conceptual framework of natural hazard and 
risk management

The essential prerequisite for initiating a programme of natural hazard and risk management is 
identifying the existing range of natural hazards and calculating or estimating the measures of 
risk generated by those hazards. This enables those risks to be evaluated, including ranking 
and prioritisation. 

Unless information exists on comparative risk levels, it is not possible to rationally prioritise 
effort to establish risk reduction strategies, achieve management goals, and monitor their 
effectiveness (Crozier and Glade, 2005). Therefore, the first priority of local government 
towards managing and reducing risk from natural hazards should be to establish programmes 
that calculate or estimate risk from natural hazards in their jurisdiction. 

While research often provides estimates of the relative susceptibility of areas to hazard, 
susceptibility mapping is only of limited use. Knowing that an area is likely to experience 
hazards is a valuable starting point but, ultimately, if that research is to be of value for natural 
hazard and risk management, it needs to provide measures of hazard magnitude, frequency 
and expected consequences, i.e. risk. 

3.4 Risk management 

Risk management is the systematic process of using administrative decisions, organisation, 
operational skills and capacities to implement policies, strategies and coping capacities of the 
society and communities to lessen the impacts of natural hazards and related environmental 
and technological disasters.  This comprises all forms of activities, including risk assessment, 
structural and non-structural measures to avoid (prevention) or to limit (mitigation and 
readiness) adverse effects of hazards.  It involves the systematic application of management 
policies, procedures and practices to the tasks of establishing the context, and identifying, 
analysing, evaluating, treating, monitoring and communicating risk.  

3.4.1 Risk management methodology 

A conceptual risk management methodology is now well established and recognised both 
internationally and nationally.  This methodology has been established within the Australian 
and New Zealand risk standards (AS/NZS, 2004a).  Although this methodology can be found 
expressed in many forms, the essentials of the methodology are depicted in Figure 1.  (Note: 
while Figure 1 refers to landslide risk management, the methodology is applicable to all natural 
hazards).

While some of the procedures in this methodology can be achieved concurrently, there is a 
necessary and logical sequence required to meet risk reduction objectives. 

It should be noted that risk management is the overarching process incorporating all aspects 
of the methodology.  It incorporates: 

 identifying the hazard; 

 identifying the risk; 

 analysing the hazard; 



 - 11 -   

 analysing the consequences; 

 calculating the risk; 

 evaluating the risk; and 

 treating the risk. 

Figure 1.  Conceptual risk management methodology (as applied to landslides) 

Source: Glade et al (2005), based on the Australian Geomechanics Society (2000) 
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An overview of the key steps within the methodology is given below. 

Risk analysis The initial stage of risk assessment involving scope 
identification, hazard and risk identification, and risk estimation.

Scope definition Involves establishing a brief and proposed methodology to 
analyse the risks associated with natural hazards. 

Hazard and risk 
identification

Recognising and accounting for all possible hazards that might 
occur within the place and time period of interest, and 
determining what adverse effects can happen, why and how.  

Risk estimation Estimating the risk associated with natural hazards using the 
processes of consequence analysis, hazard analysis and risk 
calculation.

Consequence analysis Identifying the type of impact or loss expected from a given 
hazard or hazards by determining the elements at risk and their 
vulnerability.

Hazard analysis The in-depth study and monitoring of hazards to determine 
their potential, origin, hazard impact characteristics and 
behaviour, including their magnitude-frequency behaviour, 
historic performance and initiating (triggering) factors.

Risk calculation Risk is calculated by combining hazard analysis and 
consequence analysis, i.e. a process to determine 
consequences x frequency.  Calculation is generally based on 
the product of hazard, the value of elements at risk and their 
vulnerability.  In quantitative terms risk is expressed as the 
probability of adverse effects, per unit of time, for a place, 
object, or activity. In qualitative terms the risk is expressed as a 
likelihood, rather than a probability.

Risk assessment Assessing the risk associated with natural hazards using the 
processes of risk analysis and risk evaluation.

Risk evaluation Determining the importance and relevance (significance) of the 
results of calculated or estimated risk with reference to the 
social and physical context within which they occur. This 
process determines whether risk is, intolerable, tolerable or 
acceptable. Risk evaluation may involve considerations of risk 
perception, risk communication, risk comparison, and risk / 
benefit analysis, with the aim of developing some appropriate 
level or form of response. Implicitly or explicitly risk evaluation 
involves balancing risk with the benefits associated with 
exposure to that risk. 

Risk management The overall process to manage the risks associated with 
natural hazards. Includes risk analysis, risk assessment and 
risk treatment.
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Risk treatment That part of risk management which involves the 
implementation of policies, standards, procedures and physical 
changes to eliminate or minimise adverse risks.  Incorporates 
the steps of assessing potential treatment options, developing 
a treatment plan detailing the selected options, implementing 
the plan, and monitoring / reviewing the plan. 

A simplified version of this methodology is used to form the structure of sections 4 to 7 of this 
report (which discuss the risk management methodology in relation to natural hazards in more 
detail), as per the following diagram. 

IDENTIFICATION OF NATURAL HAZARDS 
Section 4 

CALCULATION or ESTIMATION OF RISK 
Section 5 

RISK ASSESSMENT and PRIORITISATION
Section 6 

HAZARD and RISK MANAGEMENT 
Section 7 
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4 Identification of natural hazards 

Identifying natural hazards is the initial requirement of any programme designed to estimate 
the risk from natural hazards and design management strategies.

The range of hazards identified as threatening an area depends to some extent on the scale of 
investigation (both in time and space).  Assessment can be carried out at the regional, 
subregional or site scale.  Assessments can focus on present conditions, or can extend into 
the future to take account of changing environmental conditions (e.g. climate change) or social 
conditions (e.g. population growth or new settlements).  As a result, both actual and potential 
hazards may be identified.  Table 1 provides an example of the range of hazards that might be 
identified in a region.  

Table 1. Natural hazards grouped by main causal agent (Crozier, 2006) 

Meteorological / 
Hydrological

Geological and 
Geomorphic

Biological Human / Natural 

 Drought 
o Low river flows 
o Agricultural * 
o Domestic water 

supply
o Groundwater 

 Flood 
o Overbank flows 
o Hyper-

concentrated 
flows

o Surface flooding  
 Fog 
 Freezing rain 
(surface ice) 

 Frost 
 Hailstorm 
 Heat wave / cold 
wave

 Snowstorm 
 Storm surge 
(ocean)

 Lightning strike 
(fire)

 Cyclone/tornado/ 
hurricane

 Windstorm 

 Avalanche snow & 
ice

 Earthquake 
o Ground shaking 
o Fault rupture 
o Liquefaction 
o Lateral spread 
o Seiche 
o Landslides 
o Tsunami 

 Erosion 
o Coastal 
o Riverbank 
o Slope 
o Agricultural soils 

 Expansive soil 
 Landslides 
o Fall 
o Topple 
o Slide 
o Slump 
o Flows (including 

lahars and debris 
flows)

o Lateral spread 
 Shifting sand 
 Tsunami 
 Volcanic eruption 
o Pyroclastic flow 
o Ash falls 
o Lava flow 
o Earthquakes 

 Algal blooms 
 Animal infestations 
 Bacterial and viral 
diseases

 Fungal diseases 
 Plant infestations 

 Avalanches snow 
 Air pollution 
 Bush/grass fire 
 Erosion 
 Landslides 
 Smog 
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Meteorological / 
Hydrological

Geological and 
Geomorphic

Biological Human / Natural 

o Gas plumes 
 Weak foundation 
material

* soil water reducing below wilting point or to a level that reduces crop quantity and quality 

Note that categories are not mutually exclusive 

Specialists with appropriate expertise need to be employed for the purpose of hazard 
identification.  They will use a range of information sources, including those identified in 
section 5.1.1. 

Descriptions of New Zealand hazards can be found in Speden and Crozier (1984) and on CRI 
web sites e.g. http://www.gns.cri.nz/what/earthact/modelling/index.html. 
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5 Calculation or estimation of risk 

Note: items in italics throughout the report are those for which further definition and / or 
information can be found in the glossary section. 

The risk posed by natural hazards can be calculated (or estimated) by the combined 
consideration of hazard analysis and consequence analysis. 

Hazard analysis The in-depth study and monitoring of hazards to determine 
their potential, origin, hazard impact characteristics and 
behaviour, including their magnitude-frequency behaviour, 
historic performance and initiating (triggering) factors.

Consequence analysis The identification of the type of impact or loss expected from a 
given hazard or hazards by determining the elements at risk
and their vulnerability.

This section of the report will cover each of these components in turn, and then consider how 
they are combined in order to calculate or estimate risk. 

5.1 Hazard analysis 

Hazard analysis aims to obtain a reliable record of the type of hazard, and its frequency and 
magnitude within a specified area.  Data limitations or management decisions may dictate that 
susceptibility rather than hazard is assessed.  Susceptibility analysis identifies areas prone to 
the occurrence of hazard; it does not go as far as characterising an area on the basis of 
frequency and magnitude of the potentially damaging event. 

Approaches to frequency-magnitude analysis are outlined in this section, based on information 
sources and methodology employed. These information sources and methods are not mutually 
exclusive and can be complementary.  

Also addressed in this section are hazard impact characteristics assessment, which considers 
factors other than frequency and magnitude, and an overview of hazard analysis outputs. 

5.1.1 Magnitude and frequency analysis 

Several options exist for undertaking analysis of magnitude and frequency of natural hazards.  
The following highlights potential information sources and methodologies to use in this 
analysis.



 - 17 -   

Information sources 

Instrumental records

Hazard can be determined from the instrumental record of the frequency and magnitude of 
potentially damaging events. In New Zealand however this is constrained by the length of 
record, density and location of recording devices.  

Meteorological information has the longest record, while hydrological and seismic record are 
shorter, and marine and volcanic monitoring records are even more constrained. It needs to be 
remembered that an assessment of a return period event that exceeds the length of record is 
statistically unreliable, e.g. if there are only 20 years of flood record, little reliance can be 
placed on the calculated magnitude for the 50 year return period flood. 

For many hazards there are no instrumental or standardised recording systems. Other 
techniques must therefore be used to obtain a measure of susceptibility or hazard.  
Increasingly, satellite remote sensing coverage is providing a valuable source of information. 

Historical record

Records of previous events can be used for hazard identification and to establish the 
frequency and magnitude of occurrence for hazard analysis. These can include technical 
reports, and other documentary and oral records including Maori lore. 

Comparative sequential air photo coverage, dating in New Zealand from the early 1940s, is an 
invaluable source for establishing the frequency and magnitude of certain hazards.  Blakely 
and Mosley (1984) discuss the use of air photo coverage and other historical records such as 
catchment authority records, bed profile surveys at bridge crossings, and newspaper articles 
and photos for establishing river erosion and sedimentation hazards in New Zealand.  Gibb 
(1984) has also used sequential air photo coverage to establish rates of coastal erosion and 
sedimentation throughout New Zealand.  Sequential air photo coverage has also been used 
extensively in New Zealand to establish the magnitude and frequency of multiple-occurrence 
landslide events, such as those associated with tropical cyclones and other extreme climatic 
conditions (e.g. Wilson and Crozier, 2000). 

Geological and geomorphic investigations

Geological and geomorphic investigations are by far the most commonly used information 
sources for hazard analysis in New Zealand.  They provide comprehensive information on a 
wide range of hazards, and there is a high level of geological and geomorphological expertise 
available within New Zealand.

A large amount of hazard relevant information is contained within the New Zealand geological 
map series, and on GIS databases (http://www.gns.cri.nz/what/earthact/modelling/index.html).

Evidence of past hazards and hazard behaviour can be obtained from the interpretation of 
landforms, with respect to the processes responsible for their formation. Alternatively a 
theoretical approach may be used to identify, map, and integrate factors that are known to be 
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associated with hazard occurrence.  This approach has generally been used to identify the 
susceptibility to hazard.  

However, a measure of hazard can be provided by using dating techniques, both relative and 
absolute.  Dating science is improving very rapidly and new techniques and refinements have 
been occurring every few years. 

Geotechnical investigations

These have high data requirements, are relatively expensive, and are generally used for high 
risk sites.  The analytical techniques used indicate the degree of stability in earth materials and 
sites, the factors that may lead to failure, and the most appropriate treatment options. There is 
a high level of geotechnical expertise available within New Zealand. 

Such investigations are applicable to landslides, earth deformation associated with 
earthquakes, liquefaction, weak foundation material, swelling clays, and other hazards relating 
to earth materials. 

Modelling

Physical and numerical modelling can be used to determine the behaviour of various hazards, 
e.g. flooding, climate change, the movement of volcanic ash plumes, lahars (Hancox et al, 
1997), tsunami (http://www.gns.cri.nz/news/release/william.html), and the occurrence and 
runout of landslides (Brooks et al, 2004). 

Triggering agent analysis

The incidence of hazards (using historical sources or other evidence) can be correlated with 
values from the record of the triggering process to establish the threshold required for hazards. 
This threshold can then be applied to the process record to obtain the frequency with which 
that threshold is likely to be surpassed, hence providing a measure of hazard. This has been 
achieved in New Zealand for rainfall-triggered landslides (Glade et al, 2005), earthquake-
triggered landslides, and other earthquake related hazards (Hancox et al, 1997). 

The Modified Mercalli Scale (adapted for New Zealand) gives a guide to the relationship 
between earthquake shaking and consequences, particularly to structures and land (Dowrick 
and Rhoades, 1999; Dowrick and Cousins, 2002). 

Expert judgements and systems

An individual or group of experts may use their experience, knowledge and professional 
judgement to assess hazard and risk.  This approach has maximum validity in areas familiar to 
the experts. It is important that the basis and criteria used in judgments is recorded, as these 
factors may be subject to change in the future. 

Methodologies

One or more of the information sources listed above may be used to estimate hazard.  In 
some circumstances it may be possible to calculate hazard and express it quantitatively; in 
other cases, qualitative estimation may need to be made.  Ultimately, quantitative estimation 
provides an objective, reproducible measure of hazard that can be compared and evaluated 
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along with other similarly estimated hazards.  In an initial scoping study, where investigation 
resources are limited, or where there is insufficient data, it may only be possible to produce a 
qualitative estimation, based on analogy with similar areas or by using expert judgement.  
Initial qualitative estimates can be augmented by calculated risk as more scientific evidence 
becomes available. 

Even when quantitative estimates are available, these can assigned a verbal qualitative 
ranking to assist in communication with non-scientists 

Quantitative

Frequency with respect to natural hazards is calculated from the number of events of a given 
size per unit time (e.g. the number of earthquakes of magnitude greater than 5.9 per 100 
years). The reciprocal of frequency is period, the average interval between events of a given 
size. For example the return period (or recurrence interval) of a magnitude 6 earthquake may 
be 75 years (i.e. the frequency is 1.33 per 100 years).  This represents an annual probability of 
1.3%, often expressed in order of magnitude probabilities e.g. 1.33 x 10-2.  As average values 
are used, the measure takes no account of irregularity of occurrence.  Highly irregular events 
do not easily give an accurate measure of frequency and period. 

Smith (2004) provides excellent examples of quantitative hazard calculation. 

Changing environmental conditions such as deforestation, urbanisation, and climate change 
should be taken into account when establishing hazard from the historic record. 

Qualitative

The likelihood of occurrence can be estimated and ranked into classes using various sources 
of qualitative evidence, including experience and expert judgement (Table 2).  The indicative 
probabilities used in this table are more realistic for natural hazards than those found in other 
similar table (e.g. AS/NZS (2004b) tables 6.4 and 6.5). The likelihood table presented here is 
almost identical to that in SAA/NZS (1999), example 1, page 28. 

Table 2. Qualitative measures of likelihood (Australian Geomechanics Society, 2000) 

Level Descriptor Description Indicative annual 
probability 

A Almost certain The event is expected to occur >=10-1

B Likely The event will probably occur under 
adverse conditions 

=10-2

C Possible The event could occur under adverse 
conditions

=10-3

D Unlikely The event might occur under very 
adverse circumstances 

=10-4

E Rare The event is conceivable but only 
under very exceptional circumstances 

=10-5

F Not credible The event is inconceivable or fanciful <=10-6
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5.1.2 Hazard impact characteristics 

As well as the frequency and magnitude of a hazard occurrence, other hazard characteristics 
are important in influencing hazard and risk management decisions.  These include: threat to 
life; duration; areal extent; speed of onset; predictability; and controllability.  These are set out 
in Table 3. 

Table 3. Hazard impact characteristics (Crozier and Paterson, 1999) 

Threat to life 
 Serious = several deaths possible 
 Concern = isolated deaths possible 
 Low = death highly unlikely 

Duration
The length of time the direct effects last (as opposed to prolonged indirect effects). 
 Long = weeks – seasons 
 Medium = hours – days 
 Short = seconds - minutes 

Areal extent
 Wide = whole district may be affected 
 Local = single community or region 
 Restricted = individual site 

Speed of onset 
Time from first indication of hazard to the onset of effects. 
 Instantaneous = seconds - minutes 
 Medium = hours - days 
  Prolonged = weeks - months 

Predictability
The extent to which forecasts can be made of place, time, and magnitude. 
 High = successful procedures exist 
 Medium = indications only 
 Low = no means of forecasting or experimental procedures only 

Controllability
The extent to which the hazard agent itself can be modified (this does not refer to 
mitigating measures that reduce vulnerability). 
 Complete = hazard can be removed 
 Partial = damaging elements may be reduced 

None = no way of changing physical occurrence or energy impact 

Table 4 presents an example of how to apply a hazard impact characteristics assessment, in 
relation to fault rupture. 
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Table 4. Assessment of hazard impact characteristics for fault rupture (Crozier and Paterson, 
1999)

Hazard Element: FAULT RUPTURE Assessment 
Threat To Life Concern 
Duration Short 
Areal Extent Restricted
Speed Of Onset Instantaneous 
Predictability Time Low 
Predictability Place High 
Predictability Magnitude High 
Controllability None 

5.1.3 Hazard analysis outputs 

Maps are frequently used as the outputs of hazard analysis to identify areas of hazard or 
susceptibility to hazard.  The following describes the likely outputs of hazard analysis 
according to different natural hazard types. 

Flooding

Maps showing areas of inundation, in some cases for particular return periods events e.g. 50 
year and 100 year.  These may be qualified by depth and velocity expected within the affected 
areas.

Volcanic hazards

Maps showing the extent of area affected by different processes involved in volcanic eruptions 
e.g. lahars and floods, lava flows, pyroclastic fall deposits, pyroclastic flows, debris avalanches 
and gas plumes.  Usually several maps for each process are provided, based on scenarios of 
credible events.  The areas affected may be zoned by properties of the process e.g. depth of 
expected pyroclastic fall or, in the case of lahar, travel times and discharge. 

Seismic hazards

Maps showing the extent of area, or specific location, affected by different processes involved 
and may cover fault rupture, ground shaking, liquefaction, earthquake-triggered landslides, 
tsunami and seiche.  Such maps include the location of faults with different degrees of activity 
and credible vertical and horizontal displacement values (fault rupture hazard).  Maps can also 
be provided showing isoseismals i.e. ground shaking zones for scenario earthquakes, such as 
a rupture on a given fault segment.  Scenario earthquakes may be assigned appropriate return 
periods to provide a measure of hazard. Expected shaking may be refined based on 
microzoning of ground conditions that influence enhancement of ground shaking. 

Tsunami

Tsunami inundation maps based on hydrodynamic modelling of tsunami waves using detailed 
bathymetry and topography and in some cases building and infrastructure data (especially in 
built up areas). 
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Resonance and wave height is ideally modelled at large regional scales to allow for offshore 
bathymetry and shoreline shape/alignment, while inundation modelling and mapping is usually 
undertaken at smaller scales, but utilising information of wave heights from larger scale 
models.  Mapping can be limited by a lack of detailed elevation data to allow accurate 
modelling.

Coastal hazards

Maps denoting coastal hazard areas, including areas that are affected by coastal erosion, 
coastal flooding (inundation) and cliff instability. 

Maps may indicate the inland extent of areas likely to be affected.  In a number of instances in 
New Zealand these have been based on the Coastal Hazard Zone Index (Gibb, 1994). The 
coastal hazard zone may be represented by a range of conditions (e.g. worst case, expected, 
and least likely) based on the range of input variables used in the assessment.  Maps usually 
refer to the choice of a range of variables available showing worst case, most likely, least 
likely, rather than return periods for inundation.  

Coastal erosion areas (usually on soft sandy/gravel coasts) can be defined in a number of 
ways.  A Current Erosion Risk Zone (CERZ) for instance, takes into account natural shoreline 
change due to storm events, seasonal changes and longer term shoreline change trends.  
Effects of predicted sea level rise (e.g. 50 and 100 year planning horizons) can also be 
assessed by a landward shift in shoreline position with increasing water levels.  These areas 
are usually a distance landward from a baseline (such as the toe of dune or vegetation line at 
a particular time) and represented on a map with lines.   

Storm inundation levels are determined by calculating water levels from tide, storm surge, 
wave and sea level rise predictions.  Inundation areas are produced using topographic data 
and identifying areas below the calculated inundation level. 

Hazard areas for coastal cliff instability are either a line or an area along a stretch of coast 
determined by analysing cliff height, slope, cliff material strength, long-term erosion rates 
and/or other site-dependant criteria. 

Landslides

Regional susceptibility maps are often created to assist in identifying areas more susceptible 
to landslips than others.  These maps offer a broad assessment of: 

 slope gradient (steepness); 

 basement geology; 

 vegetation; and 

 known history of susceptible areas. 

These maps provide a regional scale assessment only, and are often of insufficient detail to 
represent risk on specific sites.  This is particularly the case for those sites that have been 
modified by earthworks, or those affected by localised variations in subsurface geology or 
concentrations of surface and ground water. 
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Regional susceptibility maps provide an indication of where specific geotechnical assessment 
is likely to be required to effectively manage the risk.  Outside of the identified hazard areas, 
each site should be assessed on a case-by-case basis. 

Meteorological hazards

Maps of historical cyclone paths and frequency.  Because of the difficulties in predicting 
specific locations for meteorological hazards, these hazards are represented by probabilities of 
occurrence on a regional basis.  NIWA’s High Intensity Rainfall Design System (HIRDS) is a 
computer-based programme that can estimate rainfall frequency at any point in New Zealand 
(http://www.niwascience.co.nz/ncc/tools/hirds).   

Other hazards

Susceptibility maps can be produced for many other hazards, e.g. areas likely to experience 
severe bush fire, snow and ice avalanches, expansive soils, and wind erosion. 

5.2 Consequence Analysis 

Consequence analysis includes determining or defining the elements at risk from a given 
hazard and their vulnerability.

Elements at risk refers to the people, buildings and structures, infrastructure, economic 
activities, public services, or any other defined values exposed to hazards in a given area.

The elements at risk can be obtained by survey, or by using records such as census statistics 
or rating databases (particularly useful for getting a quick idea as to economic values).  If a 
measure of economic risk is required, then a value must be established for the elements (e.g. 
re-sale value or replacement cost).  This may be obtained from valuation records or other 
sources.  Where elements at risk are mobile, such as population within a central business 
district, then temporal risk needs to be taken into account. This may be provided for by 
expressing risk for different periods, e.g. day-time risk and night-time risk. 

Vulnerability is an assessment of the proportion of damage (degree of loss) expected from 
exposure to hazards, and can be a function of physical or social conditions.  It is directly but 
inversely related to the resilient qualities of the element at risk (e.g. building standards).  
Vulnerability can be expressed on a scale from 0 (no loss) to 1.0 (total loss), or 0% damage to 
100% damage.  It is referred to as the damage ratio in cases of quantifiable loss. 

Vulnerability values, with some exceptions, are unavailable for most hazards.  In New Zealand 
the most robust values available are for buildings subject to seismic shaking e.g. damage 
ratios (Dowrick, 2001).  A few vulnerability values are available for landslide hazard (Glade et 
al, 2005: table 2.6).  The paucity of data on vulnerability means that, in most cases, risk has to 
be expressed qualitatively. 

The derived risk from consequence analysis can be expressed as the number of elements lost 
(e.g. fatalities), proportion of elements affected (e.g. 25% of the roading network), or in 
economic terms.  Risk is generally expressed as annual expected loss or for a specified period 
such as the design life of a structure. 
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5.3 Risk Calculation 

Risk calculation involves integrating the results of hazard analysis with consequence analysis 
(as described in the preceding sections) to derive an overall measure of risk. 

The basis of risk calculation is expressed in the hazard-risk model shown below.  This section 
of the report then addresses the two primary approaches to risk calculation – quantitative 
(where risk is expressed as probability) and qualitative (where risk is expressed as likelihood). 

5.3.1 Hazard-Risk Model 

The fundamental concepts determining the degree of risk from a hazard are reflected by the 
three factors represented in the hazard-risk model: 

Hazard  x Elements at risk x Vulnerability  = Risk

Where the following definitions apply: 

Hazard The probability or likelihood of a potentially damaging event occurring in a 
unit of time.  Often expressed as the probability of occurrence of a given 
magnitude of event. 

Defined in this way, hazard represents a state or condition, and is 
assessed and applied to a particular place e.g. site, unit area of land 
surface, region or object (e.g. lifelines and hydro dams).

Refer also to section 5.1: Hazard Analysis of this report. 

Elements at risk  The people, buildings and structures, infrastructure, economic activities, 
public services, or any other defined values exposed to hazards in a given 
area.

Refer also to section 5.2: Consequence Analysis of this report. 

Vulnerability The expected degree of loss to a given element or set of elements at risk,
resulting from the occurrence of a natural hazard event of a given 
magnitude.

Refer also to section 5.2: Consequence Analysis of this report. 

Risk Expected losses (i.e. the probability or likelihood of specified negative 
consequence to life, well-being, property, economic activity, 
environmental, and other specified values) due to a particular hazard (or 
group of hazards) for a given area and time period.  Risk is the product of 
hazard, the value of elements at risk, and vulnerability.

The hazard-risk model can be modified to take into account both temporal and spatial 
variability of the elements at risk (Glade et al, 2005).  For example, people may only occupy a 
hazardous place for certain hours of the day or certain elements of risk may only occupy parts 
of the hazardous area. 
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5.3.2 Quantitative risk calculation  

Quantitative risk calculation is carried out by expressing hazard frequency and consequences 
in measured, numerical terms and determining their product.  For example, property risk can 
be calculated (Australian Geomechanics Society, 2000) from: 

R(Prop) = P(H) x P(S:H) x V (Prop:S) x E 

where:

R(Prop) is the risk to property (annual loss of property value) 
P(H) is the annual probability of the hazardous event  
P(S:H) is the probability of spatial impact by the hazard (e.g. of the hazard impacting 

the property) 
V (Prop:S) is the vulnerability of the property to spatial impact (proportion of the property 

value lost) 
E is the element at risk (e.g. the value or net present value of the property 

measured in monetary terms) 

The term ‘probability of spatial impact’ [P(S:H)] is included in the above equation because the 
areal unit used in assessing hazard and risk is not always identical to the area specifically 
impacted by the hazard.  Spatial probability is the ratio of the area impacted by the hazard to 
the assessment area, multiplied by the ratio of the area of the element of interest to the 
assessment area. Similarly some elements at risk are mobile and have only temporary 
presence in the area impacted by the hazard.  The probability of presence can be taken into 
account by including the term temporal probability [T(P:S)].  For example a person may occupy 
a threatened building for only part of the time, or a vehicle may be in the location only for a 
proportion of the time. 

Example of quantitative risk calculation 

The problem: calculate the risk to a given highway subject to landsliding 
E the element at risk is a stretch of highway that runs along the base of a range of hills 

from which landslides periodically impact the highway.  The highway replacement value 
is estimated at $10,000,000. 

P(H)  is hazard; research has shown that there have been 5 landslide events affecting the 
highway in the last 100 years.  The average return period is thus 1 event in 20 years. 
The chances of this occurring in any one year are 1/20, i.e. 0.05 probability; in other 
words a 5% chance of occurrence in any one year. 

P(S:H)  is the spatial probability of the contact of landslide with the highway.  In other words, in 
these sorts of events for example 30% of the highway’s length is affected by landslides, 
i.e. 0.3.

V  is the vulnerability of the highway when hit by a landslide.  In other words, in the places 
where the landslides impact the road, it is the proportion of the impacted stretch of 
highway damaged.  Complete (100%) damage would be given a value of 1.0.  The value 
in this example is 0.6, i.e. 60% damage to the value. 

Risk is expressed as the expected annual loss in the dollar value of the highway.  It is 
calculated such that:  
 R(Prop) = P(H) x P(S:H) x V (Prop:S) x E 

becomes:
$90.000 = 0.05 x 0.3 x 0.6 x $10,000,000 
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It is stressed that a quantitative approach such as indicated in this equation provides only a 
very limited estimate of risk dealing with only one component - essentially direct damage to 
property in economic terms.  There are likely to be many other indirect consequences 
associated with property damage.  For example, in the case of damage to an industrial plant, 
this may involve loss of profit, loss of clients, loss of employment and earnings, as well as the 
adverse effects experienced by retailers and suppliers of raw materials associated with that 
industrial plant (Glade et al, 2005). 

Quantitative loss on a regional basis is amenable to treatment in GIS of including algorithms in 
map area (polygons) to call up other thematic layers for elements at risk, vulnerability and 
hazard.

Quantitative risk calculation, as described above, provides a useful model for identifying many 
of the factors that contribute to risk as well as the extent to which they influence the total risk. 
For risk reduction purposes, scenarios may be run to test the benefit of reducing the influence 
of any of the individual factors in this model.  This can then be augmented by taking into the 
account the cost of those treatment measures and hence provide a cost/benefit assessment of 
risk reduction measures. 

5.3.3 Qualitative risk calculation 

Qualitative estimates of risk are employed when there is a need for estimation of risk but the 
required numerical data on the factors influencing risk are of poor quality or unavailable.  Such 
situations may occur when risk investigations are in their early stages.  In many situations, 
there is sufficient information to allow a broad verbal ranking of risk which may serve to point 
to areas where risk reduction is required.  In other words, qualitative estimation of risks can be 
a good starting point as a building block in a long term programme of risk assessment and 
management.  Whereas qualitative measures may provide an accurate ranking of risk 
amongst a group of hazards, they rarely provide absolute values of sufficient precision for 
design of specific treatment measures. 

Several methods are available for establishing a qualitative measure of risk, with the choice of 
method depending on the quality of information available.  This section provides an overview 
of the general approach to qualitative risk calculation, and describes the FEMA ranking 
method, which incorporates considerations found in most methods. 

General approach

A qualitative calculation of risk can be achieved by combining qualitative evaluations of 
likelihood (see Table 2, section 5.1.1 for definitions of likelihood) and qualitative evaluations of 
consequences.  The integrated matrix below (Table 5) demonstrates this approach. 
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Table 5. Qualitative risk calculation matrix (SAA/SNZ, 1999) 

Consequences

Likelihood

Insignificant 

1

Minor

2

Moderate

3

Major

4

Catastrophic

5

a: almost certain H H E E E 

b: likely M H H E E 

c: moderate L M H E E 

d: unlikely L L M H E 

e: rare L L M H H 

Key:  L: Low M: Moderate H: High E: Extreme 

An example of qualitative calculation of consequences is provided in Table 6.  While the 
consequences described in this table refer to structures, the descriptors can be adapted for 
other elements at risk.  (A similar assessment table is provided in SAA/NZS (1999) but it is 
oriented towards public and private institutional operations.) 

Table 6. Qualitative measures of consequences to property (based on: Australian 
Geomechanics Society, 2000) 

Level Descriptor Description 
1 Insignificant Little damage 
2 Minor Limited damage to part of structure, or part of site requiring 

some reinstatement / stabilisation works 
3 Medium Moderate damage to some structure, or significant part of the 

site requiring large stabilisation works 
4 Major Extensive damage to most of the structure, or extending beyond 

site boundaries requiring significant stabilisation works 
5 Catastrophic Structure completely destroyed or large scale damage requiring 

major works for stabilisation 

FEMA ranking

FEMA ranking follows a system developed by the Federal Emergency Management Agency 
(FEMA) of the United States of America.  It has been previously used in New Zealand in the 
‘Preliminary Hazards Analysis’ carried out by the Taranaki Regional Council (Taranaki 
Regional Council, 1991), and by the Marlborough District Council (Crozier and Paterson, 
1999).

Under this system, a number of parameters are assessed (such as history, vulnerability,
maximum threat, and probability) using a semi-quantitative method.  A weighted score is 
achieved for each parameter, and then these are totalled to give an overall score for the 
hazard.  Assigning a score to each hazard provides opportunity to rank and compare the 
hazards and risks.  
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The FEMA parameters, scoring criteria and weightings used in the Marlborough study are 
given below in Table 7.  The class descriptors used correspond to the criteria levels of the 
original FEMA system, whereas criteria and scoring have been made more precise in the 
Marlborough study.  One new parameter, ‘Trend in occurrence’, has also been introduced. 

An example of the application of this system follows in Table 8.  This shows a FEMA 
calculation for surface faulting. 

Table 7. The FEMA ranking system adapted for Marlborough (Crozier and Paterson, 1999)

History: The occurrence of a potentially damaging event. 
Parameter weighting: x 2

CRITERIA CLASS SCORE 
0-1 time in the past 100 years Low 2 
2-3 times in past 100 years Med 5 
4 or more times in past 100 years High 10 

Vulnerability: People and property: interpreted as the % damage to those 
impacted by the event under consideration. 
Parameter weighting: x 5

CRITERIA CLASS SCORE 
<1% Low 2 
1-10% Med 5 
>10% High 10 

Maximum threat: % of Marlborough district / community  impacted. 
Parameter weighting: x 10

CRITERIA CLASS SCORE 
<1% Low 1 
1-4.9% Low 2 
5-25% Med 5 
>25% High 10 

Note: with some hazards the reference area relates to a part of the District, e.g. 
flooding where the percentage of floodplain is important. 

Probability: Chances per year of an event expressed per 1000. 
Parameter weighting: x 7

CRITERIA CLASS SCORE 
< 1 Low 1 
1-4.9 Med 3 
5-9.9 Med 7 
10-19.9 Med 8 
20-100 Med 9 
>100 High 10 
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Trend in occurrence: Changes for physical reasons over next 50 years. 
Parameter weighting: x 2

CRITERIA SCORE 
Likely to increase 10 
Possible increase 5 
Stay the same 0 
Possible decrease -5 
likely to decrease -10 

Table 8. Example of a FEMA ranking calculation  – surface faulting (Crozier and Paterson, 
1999)

Parameter Class Raw Score  FEMA 
Weighting

 Weighted 
Score

History 0-1/100 yrs 2 X 2 = 4 
Vulnerability >10% 10 X 5 = 50 
Maximum 
Threat

<1% 1 X 10 = 10 

Probability 1-4.9/1000 3 X 7 = 21 
Trend No Change 0 X 2 = 0 
    TOTAL = 85 
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6 Risk assessment and prioritisation 

Note: items in italics throughout the report are those for which further definition and / or 
information can be found in the glossary section. 

Estimated or calculated values of risk (as outlined in section 5) are the fundamental 
prerequisites for prioritising natural hazard management efforts.  However, quantitative or 
qualitative measures of risk are insufficient in themselves to justify management decisions.   

Risk assessment is the process of determining the importance and relevance (significance) of 
calculated or estimated risk, with reference to the social and physical context within which it 
occurs. This process determines whether risk is intolerable, tolerable or acceptable. Risk 
assessment may involve considerations of risk perception, risk / benefit analysis, risk 
acceptability and risk comparison, with the aim of prioritising natural hazards and developing 
some appropriate level or form of response.  Implicitly or explicitly, this process involves 
balancing risk with the benefits associated with exposure to that risk. 

6.1 Risk perception 

There are factors other than an objective calculation of risk that dictate how individuals or 
communities perceive the risks from natural hazards and, ultimately, whether they view them 
as intolerable, tolerable or acceptable.  The perception of risk, rather than its absolute value, 
determines whether local government authorities judge that a given risk requires management, 
and influences the management approach adopted.  Furthermore, the perception of risk by the 
public determines the extent to which they will accept the proposed level of management. 
Techniques for ranking and evaluating risk are given in following sections.  Factors influencing 
public risk perception are given in Table 9. 

Table 9. Factors influencing public risk perception (Smith, 2004:47) 

Factors increasing risk perception Factors decreasing risk perception

Involuntary hazard (radioactive fallout) Voluntary hazard (mountaineering) 

Immediate impact (wildfire) Delayed impact (drought) 

Direct impact (earthquake) Indirect impact (drought) 

Dreaded hazard (cancer) Common hazard (road accident) 

Many fatalities per event (air crash) Few fatalities per event (car crash) 

Deaths grouped in space/ time 
(avalanche)

Deaths random in space/time (drought) 

Identifiable victims (chemical plant 
workers)

Statistical victims (cigarette smokers) 



 - 31 -   

Factors increasing risk perception Factors decreasing risk perception

Processes not well understood (nuclear 
accident)

Processes well understood (snowstorm) 

Uncontrollable hazard (tropical cyclone) Controllable hazard (ice on highways) 

Unfamiliar hazard (tsunami) Familiar hazard (river flood) 

Lack of belief in credibility of, and 
messages from, authority (private 
industrialist) 

Belief in credibility of, and messages 
from, authority (university scientist) 

Much media attention (nuclear power 
plant)

Little media attention (chemical plant) 

Risk communication and public awareness programmes should aim to close the gap between 
objectively evaluated levels of risk and perceived levels of risk. 

6.2 Risk / benefit analysis 

Risk / benefit analysis involves assessing the benefits of inhabiting areas at risk, of carrying 
out various activities in them and of putting oneself at risk, against the costs of damage and 
losses in disaster (including estimated future costs of the event) and of mitigation works. 

The perception of risk, and ultimately its acceptability, is influenced implicitly or explicitly by the 
risk / benefit ratio. This means that the level of risk an individual or community is prepared to 
accept or tolerate depends to a large extent on the benefits associated with exposure to that 
risk. A good example of this is one of the highest risk activities an individual is likely to expose 
themselves to i.e. travelling in vehicles. The risk associated with this activity has continued to 
be tolerated because of the benefits it accrues. 

An increasingly accepted standard to judge the acceptability of societal risk is implicit in the 
ALARP (As Low As Reasonably Practicable) principle outlined below (Figure 2).  The principle 
recognises that above a certain level (threshold) risk will not be accepted by individuals or the 
community, despite any benefits associated with being exposed to that risk. There is also a 
low level of risk which will generally be accepted without resort to specific mitigating measures 
– this is represented by the acceptance threshold.  Between these two thresholds is a region 
where risks may be tolerated as long they are kept As Low As Reasonably Practicable.  Risks 
within this region are tolerated because of their risk / benefit ratio or because the costs of 
further mitigation are not acceptable.  A quantitative approach to determining the ALARP 
thresholds is given in section 6.3. 
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Figure 2.  ALARP principle 

Source: AS/NZS (2004b) 

6.3 Risk acceptability 

Before risk reduction options are adopted, risks need to be evaluated in terms of their 
acceptability.  Risks can be classified as intolerable, tolerable, or acceptable. 

For a few hazards, standards are available for establishing the acceptability of risk.  The most 
common approach to deriving acceptability standards is represented by the ALARP principle 
outlined above (refer to section 6.2). 

The ALARP (As Low As Reasonably Practicable) approach presents a standard for 
determining the acceptability of risk.  It is based on the assumption that not only the magnitude 
of impact, but also its frequency, will determine the acceptability of risk.  In its original form 
(referred to as a “FN diagram”, see Figure 3), “magnitude” is represented by the number of 
deaths in a given event and “frequency” by its probability of occurrence in years.  It should be 
noted that the most commonly used version of this approach was developed for risk from 
accident in the nuclear power industry (please note that the example given in Figure 3 refers to 
landslide risk).  The acceptability thresholds represented will vary for different sources of 
hazard and different cultural and social conditions. The approach identifies an upper threshold 
above which risks are generally unacceptable, and a lower threshold below which risks are 
generally acceptable and require no action.  Between these two thresholds is a region where 
risks are tolerated only on the basis that they are kept As Low As Reasonably Practicable.  
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The principle also takes into account that tolerability will be influenced by the risk / benefit ratio 
associated with exposure to that risk and the cost benefit / ratio of mitigation measures. 

Figure 3.  FN Diagram for landslide risk 

Source: Australian Geomechanics Society (2000) 

6.4 Risk as a guide to management approaches and 
treatment options 

Conceptually, the risk benefit / ratio can be used as a guide to management approaches / 
treatment options. 

Figure 4 illustrates a conceptual relationship between the risk / benefit ratio (see section 6.2) 
and the appropriate (or acceptable) level of treatment.  The main concept is that up to a 
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certain limit it is not the actual level of risk that dictates the acceptable treatment option, but 
rather the degree to which that risk is offset by the benefits accrued.  Thus the type and 
severity of the treatment option from ‘do nothing’ to ‘prohibition’ is a function of the risk / 
benefit ratio.  The flattening of the line on the figure at highest risk values suggests that there 
might be levels of risk which are so great that offsetting benefits become irrelevant in terms of 
action taken.  While there are no quantitative examples available that have put these concepts 
into practice, the principle underpins many treatment decisions. 

Figure 4.  The conceptual relationship between the risk / benefit ratio and treatment 
options

Source: Crozier (1993) 

There are many other factors that are less quantifiable that dictate the nature of treatment 
options adopted, such as those known to affect risk perception (section 6.1,Table 9).  Probably 
the first decision to be made with respect to the extent and type of treatment is whether there 
is risk is to human life, as opposed to solely economic values.  Clearly cost / benefit ratios of 
proposed measures as well as available resources are also important factors. 

Table 10 provides an example of how risk level helps to determine appropriate management 
approaches and treatment options, using the example of landslides. 
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Table 10. Qualitative risk level implications for landslides (Australian Geomechanics Society, 
2000)

Risk level General guide to management implications 
Very high risk Extensive detailed investigation and research planning and 

implementation of treatment options essential to reduce risk to 
acceptable levels; may be too expensive and not practicable. 

High risk Detailed investigation, planning and implementation of treatment 
options required to reduce risk to acceptable levels. 

Moderate risk Tolerable provided implementation plan is implemented to maintain or 
reduce risks. May be accepted. May require investigation and 
planning of treatment options. 

Low risk  Usually accepted. Treatment requirements and responsibility to be 
defined to maintain or reduce risk. 

Very low risk Acceptable. Manage by normal slope maintenance procedures. 

6.5 Risk comparison 

Risk comparison can be used to evaluate and communicate risk, as well as guide 
management priorities. 

Risk comparison can be achieved using either qualitative or quantitative measures of risk. This 
process aids the understanding of risk by allowing the comparison of a poorly understood risk 
with a better understood risk.  Table 11 shows an example where the risk of death from natural 
hazards is compared to other forms of hazard. 

Table 11. Comparison of individual risk of death from hazards in New Zealand (population 3.5 
million), annual average between 1840 and 1990 (Ministry of Civil Defence, 1994) 

Hazard Deaths per 
year 

Probability of death per 
person per year 

Smoking  4,000 1.1 x 10-3

Road accident  600 1.7 x 10-4

Suicide  380 1.1 x 10-4

Falls  300 8.6 x 10-5

Drowning  120 3.5 x 10-5

Homicide  50 1.4 x 10-5

Fire  32 9.0 x 10-6

Natural hazards  6 1.6 x 10-6

6.5.1 Risk comparison methods 

FEMA ranking and the SMUG system are two useful methods to compare risks, and are 
summarised in this section. 
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It should be noted that risk comparisons made using these methods reflect only the 
parameters / criteria used, therefore other factors such as risk/benefit analysis (section 6.2) 
should also be considered when prioritising risk management actions. 

FEMA ranking

This system has been described in section 5.3.3 of this report. 

SMUG system

The SMUG system is used to compare and prioritise hazards based on the Seriousness, 
Manageability, Urgency and Growth (SMUG) characteristics of each hazard.  (Note: SMUG 
can also be used as a method of qualitative risk calculation – refer to section 5.3.3). 

SMUG uses the following criteria: 

Seriousness  the relative impact in terms of people and / or dollars 

Manageability  the relative ability to reduce the risk (through managing the hazard or the 
community or both) 

Urgency  the measure of how imperative or critical it is to address the risk 
(associated with the probability / likelihood of the risk from the hazard,  
including return period considerations) 

Growth  the rate at which the risk will increase (through an increase in the 
probability of the extreme event occurring, an increase in the exposure of 
the community, or a combination of the two). 

Each of the criteria is applied to each risk.  Generally, one risk is chosen as a benchmark on 
the basis that it is likely to represent the highest score and the other risks are compared to 
this. Once all of the risks have been rated, a numeric score is assigned to the results: 

Seriousness High = 3 Medium = 2 Low = 1 
Manageability High = 1 Medium = 2 Low = 3 
Urgency High = 3 Medium = 2 Low = 1
Growth High = 3 Medium = 2 Low = 1

If this level of comparison shows risks falling within a very small range then more refinement 
may be desired. The risk evaluation can be made more specific by breaking down the analysis 
of each SMUG component into detailed rankings from say 1–5, or considering part scores as 
opposed to whole numbers. Consideration must be given to whether this level of complexity 
and detail is required. 

The Ministry of Civil Defence and Emergency Management (2002a) provides a good overview 
of the SMUG system, and identifies detailed ranking criteria, largely using AS/NZS (2004a) 
descriptors.  These recommended criteria are shown in Table 12. 

The SMUG system advocated by the Ministry in 2002 has been subsequently modified by 
many CDEM groups.  Many groups removed the ‘urgency’ component (as it may be 
adequately covered under ‘seriousness’) and expanded the ‘manageability’ table to include the 
subcomponents of ‘difficulty’ (how difficult the hazard is to manage) and ‘effort’ (how much 
effort is currently being put into managing the hazard).  Manageability ratings were then given 
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to each subcomponent for each of the 4Rs (reduction, readiness, response and recovery), 
thereby a manageability rating derived from eight manageability values. 

An example of the application of the SMUG detailed ranking criteria by Taranaki Regional 
Council is given in Figure 5. 

Table 12. SMUG detailed ranking criteria (Ministry of Civil Defence and Emergency 
Management, 2002a) 

Seriousness

Where each impact area (human, social, economic, infrastructure, geographic) is given a 
rating between 1-5 using the AS/NZS (2004a) descriptors then the average taken. 

 Descriptor H S E I G Av 
1 Insignificant       
2 Minor       
3 Moderate       
4 Major       
5 Catastrophic       

Manageability

Management difficulty Current effort Rating 
Low High 1 
Low Med 
Med High 

2

Med Med 
High High 

3

Low Low 
Med Low 
High Med 

4

High Low 5 

Urgency

Level rank Descriptor 
A (5) Almost certain 
B (4) Likely 
C (3) Possible 
D (2) Unlikely 
E (1) Rare 
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Growth

Event occurrence 
probability rise 

Changing community 
exposure

Rating

Low Low 1 
Low Med 
Med Low 

2

Med Med 
Low High 

3

Med High 
High Low 
High Med 

4

High High 5 

Figure 5.  Example of the application of SMUG detailed rating criteria 

Source: Taranaki Regional Council (2004b) 
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7 Hazard and risk management 

7.1 Introduction 

The risk management methodology framework presented in section 3.4.1 outlines the stages 
required for comprehensive hazard and risk management.  Preceding sections of this report 
discuss the prerequisite steps for effective management.  These are: 

 identification of natural hazards (section 4); 

 calculation or estimation of risk (section 5); and  

 risk assessment and prioritisation (section 6). 

This section discusses approaches (also referred to as treatment options) for hazard and risk 
management, and is structured according to the “4R’s” commonly used in emergency 
management - Reduction, Readiness, Response and Recovery.  ‘Reduction’ refers to the 
reduction of risk, and this incorporates various elimination or mitigation measures generally 
undertaken before a natural hazard event occurs.  ‘Readiness’ is also undertaken before a 
natural hazard event occurs; ‘Response’ immediately before, during or directly after the event; 
and ‘Recovery’ following an event occurrence.

Note: items in italics throughout the report are those for which further definition and / or 
information can be found in the glossary section. 

7.2 Principles for hazard and risk management 

The following key principles apply to hazard and risk management in New Zealand, and help 
determine acceptable treatment options. 

Reduction

Reduction is “identifying and analysing long-term risks to human life and property from natural 
or non-natural hazards; taking steps to eliminate these risks if practicable, and, if not, reducing 
the magnitude of their impact and the likelihood of their occurring” (Ministry of Civil Defence 
and Emergency Management, 2005). 

Methods of risk reduction include: 

 land use planning 

 building and safety codes 

 national initiatives 

 lifeline engineering projects 

 insurance incentives 

 ‘readiness’ methods such as public education and forecast / warning systems 
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Risk reduction methods are based on the principles of acceptance, avoidance, and mitigation.  
Mitigation encompasses methods of reducing the likelihood of a natural hazard event 
occurring, or reducing the consequences resulting from such an event. 

Acceptance

Generally, management approaches accept some level of risk and do not seek the total 
elimination or avoidance of adverse effects from natural hazards.  Examples of situations 
where a certain level of risk may be accepted include: 

 where benefits can be gained from using hazard-prone land, which are seen to out-
weigh the potential risk 

 where a hazard cannot be avoided, e.g. where an active fault is discovered after 
significant development has taken place 

Consideration of acceptable levels of risk should take into account the benefits and costs 
associated with use of the land, and any risk reduction measures.  Public input is required to 
determine the level of acceptable risk.  Mitigation measures are then likely to be used to 
attempt to achieve the acceptable level of risk. 

See also section 6: “Risk assessment and prioritisation”. 

Avoidance

Some risks may be determined to be unacceptable and may also not respond to mitigation 
measures.  These risks are therefore best avoided (or prevented).  For example, the risk 
resulting from tsunami can be avoided by preventing building close to the coast.  Similarly, 
rockfall hazards on a highway might be avoided by using tunnels or by selecting an alternative 
route.

Mitigation

Where natural hazards cannot be avoided and / or where perception of the potential risks 
determines that some form of management of the hazard is required, mitigation measures to 
reduce hazard risk will be considered.  Mitigation involves taking steps to reduce the likelihood 
of a natural hazard occurring or the consequence of its impact. 

The aim of reducing the likelihood of a natural hazard occurring is not usually to prevent the 
hazard or consequences, but to reduce the frequency of occurrence of the hazard.  Measures 
will usually be aimed at modifying the hazard itself and can be structural or non-structural in 
form.  For example, reforestation of a hill slope is a non-structural measure to modify a 
landslide hazard, while building stopbanks is a structural measure to modify a flood hazard.  

Reducing the consequences of a natural hazard event is achieved by lowering vulnerability to 
natural hazards and / or reducing the number of elements at risk.  Measures will usually be 
aimed at modifying behaviour.  For example, vulnerability to flooding can be reduced by 
requiring raised floor levels in buildings located in a floodplain.  Elements at risk of landslide 
can be reduced by not allowing houses to locate on a landslip-prone slope. 
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Readiness

Readiness is “developing operational systems and capabilities before a civil defence 
emergency happens, including self-help and response programmes for the general public, and 
specific programmes for emergency services, lifeline utilities, and other agencies” (Ministry of 
Civil Defence and Emergency Management, 2005). 

In many situations it will not be possible to avoid or mitigate a risk. In these situations the best 
and most cost-effective approach is to be ready / prepared for the hazards. 

These methods can be used to ready and prepare the general public, as well as specifically to 
ready and prepare emergency services, utilities and other agencies.   

Response

Response is “actions taken immediately before, during, or directly after a civil defence 
emergency to save lives and property, and to help communities recover” (Ministry of Civil 
Defence and Emergency Management, 2005). 

Response involves agencies and individuals activating their plans and coordinating their 
activities in order to manage the impact of the occurrence of a natural hazard on the 
community. 

Objectives of emergency response include: 

 preservation of life 

 prevention of escalation of the emergency 

 maintenance of law and order 

 care of sick, injured, and dependent people 

 provision of essential services e.g. lifeline utilities, food and shelter 

 preservation of governance 

 preservation of economic activity 

Recovery

Recovery is “the co-ordinated efforts and processes used to bring about the immediate, 
medium-term, and long-term holistic regeneration of a community following a civil defence 
emergency” (Ministry of Civil Defence and Emergency Management, 2005). 

Assistance from central government may be provided when the event is beyond the capability 
of the region to cope.  Foreign aid may be required following an event that has a national 
impact that is beyond the capability of the nation to cope. 
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7.3 Treatment options for ‘reduction’ 

This section provides an overview of generic treatment options for risk reduction and 
highlights, where possible, the situations that they may be most applicable to. 

7.3.1 Summary by hazard type 

Table 13 gives an overview of the options which may be suitable for some key hazard types.  
A discussion of each treatment option listed in this table follows in the rest of this section. 

Note that section 8 discusses in more detail the planning approaches undertaken in New 
Zealand by hazard type. 

Table 13. Summary of treatment options for risk reduction by hazard type
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7.3.2 Zoning 

For areas that are yet undeveloped, zoning can be used to prohibit, or place conditions on, 
development in hazard-prone areas.  This reduces the consequences of a hazard by reducing 
elements at risk and vulnerability.   

This option would work well for hazards that have specifically defined areas of effects.  For 
example, fault rupture zones, coastal erosion areas, tsunami run-up areas, or lahar flow paths 
could be zoned to exclude, or place conditions on, development within them.   

Placing conditions on development is appropriate for situations where the area affected by a 
hazard is potentially large and / or the hazard occurs infrequently, and some level of 
development is considered desirable.  For example, within a flood-prone area or a tsunami 
hazard area, zoning may allow only low-density development. 

Similarly, zoning can require that essential facilities and lifelines such as fire stations, power 
stations, hospitals, and sewage treatment facilities, be located outside of hazard-prone areas.  
This may be more appropriate in hazard-prone areas that are already developed, or for 
hazards that would affect a wide area, e.g. flooding or amplified seismic shaking. 

7.3.3 Policies 

Policy documents (under the Resource Management Act 1991 (RMA), Local Government Act 
2002 (LGA) or non-statutory) are used to provide guidance for development in hazard-prone 
areas, and to set out the methods to be used to mitigate hazards.  Such documents may be 
aimed at reducing the consequences of a hazard by reducing elements at risk and 
vulnerability, or by modifying the hazard itself.  Policy documents can apply to any type of 
hazard.

Examples include: 

 An urban renewal policy that includes upgrade of existing buildings to revised 
standards as a way of reducing vulnerability to earthquake shaking.  This may require 
regulatory policy through district plans and/or Regional Policy Statements (RPS), and 
financial and asset management backing through Long Term Council Community 
Plans (LTCCP’s), annual plans, and asset management plans.  Note that amendments 
to the Building Act now require all territorial authorities to prepare an Earthquake Prone 
Building Policy, which can require the upgrading of buildings at risk of earthquake 
hazards.

 District plan policies and rules that encourage in-fill development to avoid development 
spreading to a nearby landside-prone area and therefore reducing elements at risk.

 Policies in regional plans, regional LTCCPs, annual plans and floodplain management 
plans that set down the basis for a flood protection works programme that includes 
building stopbanks to reduce the frequency of flooding (hazard modification). 

 Policy in RPS or non-statutory documents that sets down the basis for a water 
augmentation scheme to mitigate drought (hazard modification). 
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7.3.4 Rules 

District and regional plan rules can be used to control various aspects of new development in 
hazard-prone areas, including design, construction, location, configuration and density.  Note 
that the origin and policy justification for rules may come from the RPS in some circumstances. 

Rules generally aim to reduce the number of elements at risk and vulnerability to natural 
hazards.

Examples include: 

 Design and construction: District plan rules requiring minimum floor levels in flood-
prone or tsunami-prone areas to reduce vulnerability, or specific wind-resistant design 
requirements in areas susceptible to cyclones or severe gale force winds. 

 Location: Rules in regional coastal plans or district plans (depending on exact location) 
requiring setbacks, to ensure space is left between buildings and a shoreline to protect 
property against damage caused by coastal erosion or flooding.   

 Configuration: District plan rules for clustering of activities on sites in lowest risk areas 
to minimise losses, or the use of esplanade strips or esplanade reserves to ensure 
buildings are located away from stream bank or coastal erosion.  Regional plan rules 
for setbacks may be used as a way of assisting water quality and reducing exposure to 
erosion risk. 

 Density: District plan rules requiring large-lot developments for subdivision to reduce 
the elements at risk in a hazard-prone area. 

Rules can be used to mitigate, to some degree, the effects of most hazards that are 
predictable and area-specific. 

7.3.5 Requiring specific approval to develop 

If district and regional plan rules require it, applications must be made for resource consents 
before development can take place on hazard-prone land.  This provides further opportunity 
for control and allows an assessment of the application against potential adverse effects from 
natural hazards.  If the proposed development is found to insufficiently mitigate effects from 
natural hazards, and the risk is considered to be unacceptable, resource consent applications 
can be declined.

Requiring a resource consent application to be submitted for approval also promotes and 
allows the developer to suggest mitigation measures.  For example, a developer wanting to 
create a new subdivision adjacent to a river where there is a flooding hazard may suggest 
building a stopbank along the river, creating a recreational area where the land is most prone 
to flooding, or developing buildings with floor levels above advised flood level. 

Council approval is also required under the Building Act for building work on land subject to 
natural hazards.  This process allows the Council to decline an application in certain 
circumstances, or grant approval subject to conditions that will protect the land.  There is less 
scope under the Building Act for the applicant to suggest protection measures than under the 
RMA.
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If a development is to be approved in a hazard-prone area, conditions can be placed on the 
development to mitigate the effects of hazards on that development.  Rules for controlled 
activities or restricted discretionary activities would have to specifically state mitigation of 
natural hazard effects as a matter that councils want to retain control or discretion over.  The 
exception to this is for subdivision consents, where under section 106 of the RMA, conditions 
can be placed on the consent if the land is likely to be subject to natural hazards.  Full 
discretionary activities allow any matter, including mitigation of natural hazard effects, to be 
considered. 

Example conditions include: 

 minimum separation distances between buildings, minimum floor levels, or 
requirements for relocatable buildings (territorial authority jurisdiction) 

 esplanade reserves on subdivisions adjacent to rivers or the coast (territorial authority 
jurisdiction) 

 requirements for the execution of bonds and financial contributions to ensure that 
hazard mitigation work is undertaken (territorial authority and regional council 
jurisdiction, subject to this option being included in the relevant district / regional or 
other plan)  

 the use of structural and/or non-structural measures to mitigate erosion of river banks 
or soil erosion (regional council jurisdiction) 

 “no build” areas on a site, or identified specific building platforms 

This method may include options to reduce elements at risk and/or vulnerability, or may 
involve mitigation of the hazard itself.  This option would be suitable for hazards that are 
known in the location of the development and that can be suitably mitigated. 

7.3.6 Building standards and controls 

Building standards and controls can be used to mitigate hazard risk by ensuring that buildings 
located in certain hazard areas are built to withstand a certain degree of hazard.  This option 
aims to reduce vulnerability.  It is useful for hazards that occur over a wide area, such as 
ground shaking in an earthquake, or strong winds. 

The use of building standards and controls falls primarily under the Building Act 2004 
(including the Building Code).  Note that the Building Code is currently under review, and it is 
possible that extra standards may be applied under the new code.  Some types of building 
standards / controls can also be imposed as consent conditions under the RMA. 

Examples of building standards / controls: 

 specifying building materials 

 requiring specific engineering designed foundations 

 building standards for resisting earthquake shaking or withstanding wind 

As regional and district plan rules do not apply retrospectively, they will only apply to building 
modifications or new buildings. Building Code and other standards may apply retrospectively 
in some cases.  An example of this is with earthquake-prone buildings where territorial 
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authorities can serve notice for buildings to be upgraded in order to reduce or remove the 
danger.

7.3.7 Acquiring / purchasing land 

New development in hazard-prone areas can be avoided by local or central government 
acquiring or purchasing hazard-prone areas.  This land can then be used for open-space 
purposes e.g. parks and recreational areas.  Similar to zoning, this reduces the consequences 
of a hazard by reducing elements at risk and vulnerability.

This option would be most suitable for hazards that have specifically defined areas of effects.  
For example, fault rupture zones, coastal erosion areas, tsunami run-up areas, or lahar flow 
paths. Local authority acquisition of land is recommended to mitigate tsunami risk by the USA 
National Tsunami Hazard Mitigation Program (National Tsunami Hazard Mitigation Program, 
2001).

This option could be used in both developed and undeveloped areas, but may be subject to 
political and financial constraints. 

7.3.8 Asset and infrastructure management 

Important assets (e.g. public buildings such as hospitals or museums) and important 
infrastructure (e.g. water mains, arterial roads) should be located away from hazard-prone 
areas where possible.  This option mitigates risk by reducing the elements at risk.  It helps to 
ensure that these important facilities can continue to operate in the event of a natural hazard 
occurring.  This option can be used to mitigate the effects from any hazard that is known to 
occur in a particular location.   

If a hazard is discovered after development of assets or infrastructure has occurred, the option 
of re-locating can be considered.  This option will likely have political and financial constraints. 

7.3.9 Non-structural hazard modification 

Natural systems can be used to mitigate the adverse effects of natural hazards.  These are 
non-structural options that aim to reduce the frequency of occurrence of a hazard by modifying 
the hazard itself through the use/enhancement of natural processes.  Such measures will be 
appropriate for known hazards that are capable of modification (not appropriate for hazard 
types such as seismic or volcanic). 

Examples include: 

 replacing pasture with forests to reduce run-off to waterways during rain events and 
decrease the frequency of flooding 

 planting trees on a steep slope to increase slope stability and reduce the frequency of 
landslides 

 reinstating dune systems on the coast to provide a buffer to wave action and reduce 
coastal erosion 



 - 47 -   

7.3.10 Structural hazard modification 

Structural hazard control options aim to reduce the frequency of occurrence of a hazard by 
modifying the hazard itself through structural or built measures. As for non-structural 
measures, structural measures will be appropriate for known hazards that are capable of 
modification (not appropriate for hazard types such as seismic). 

Examples include: 

 building stopbanks to reduce the frequency of flooding of adjacent land 

 building sea walls or offshore breakwaters to reduce coastal erosion 

 building retaining walls to increase bank stability and reduce the occurrence of 
landslides 

Structural hazard modification can cause adverse environmental effects, and / or shift 
problems for one area to another.  For example, coastal erosion barriers can cause increased 
erosion further along the coast.  There are also potential visual effects of structural works 
which should be considered. 

Structural hazard modification can have financial and political constraints.  For the private land 
owner or developer, undertaking structural works will add to the costs of buying and using a 
property.  Stopbanks, flood gates, seawalls, breakwaters and other large structures also have 
considerable costs for local authorities which are already under pressure to use funds for other 
local projects. 

7.3.11 Relocate existing developments  

Often, development will have already taken place in locations prone to hazards.  Development 
in coastal areas and on floodplains is common.  Specific New Zealand examples include 
Wellington City, which has developed over a fault line, and Auckland City, which has 
developed over a volcanic field.  

Relocation of existing development to non- or less hazard-prone areas is an option for hazard 
risk mitigation that aims to reduce the elements at risk.  It is an option that requires careful 
consideration and is constrained by political, financial and other factors.  For this option to be 
considered appropriate, either the hazard risk will be perceived to outweigh the cost of 
relocation, or the adverse effects of current structural hazard control works will be perceived to 
be greater than the adverse effects of relocation. 

Managed retreat is a relocation approach for reducing the effects of coastal hazards. It is a 
process by which assets and activities are shifted away from the coastal processes 
threatening them, thereby removing the hazard.  Managed retreat can be undertaken as a 
phased removal (for example as buildings and assets require renewal) or a complete removal 
at more or less the same time.  Internationally, managed retreat is becoming an accepted 
method of dealing with coastal erosion.  However, because of pressure to build houses close 
to the sea, this approach has not yet been widely accepted or used in New Zealand. 

An alternative option is to relocate only essential public facilities, such as fire stations, power 
stations, hospitals, or sewage treatment facilities.  This option may be considered appropriate 
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where the risk is considered acceptable for the general public and facilities, but is not 
considered acceptable for essential facilities. 

7.3.12 Charges / financial contributions 

If a developer wishes to develop hazard-prone land, or an individual wishes to live on hazard-
prone land, financial charges can encourage the developer or individual to take steps to avoid 
or mitigate the adverse effects of the natural hazard.  

The ability to take financial contributions needs to be set out in the relevant plan (regional, 
district, other) for the council to be able to impose them.  For example, financial contributions 
can be added as a condition on a resource consent under a district or regional plan. Many 
councils have moved to requiring development contributions under the LGA. 

This option will generally only be useful for site-specific hazards that a developer or individual 
has the ability to mitigate.  For example, an individual section comprising a steep slope that 
has the potential to slip: the local authority may require a financial charge for building on the 
land as it is, but not require the charge if appropriate measures are taken to mitigate the 
hazard.

For example, Porirua City Council has an earthworks contribution policy with the purpose of 
ensuring (among other matters) land stability to safeguard people, property and the 
environment.  The contribution may be imposed as a condition of a subdivision consent or a 
land use consent for any development. 

7.3.13 Lifelines engineering 

Lifelines refer to essential infrastructure that allow society to function i.e. services, utilities and 
linkages.  Lifelines engineering focuses on pre-event planning, with key objectives being to 
reduce damage following a major disaster, and reduce the time lifeline utilities will take to 
restore their usual level of service after such an event. 

Lifeline engineering projects assess the vulnerability of lifelines (particularly transport, water 
distribution, wastewater, communication and electrical supply systems) to damage from 
natural hazards.  Studies generally assess the risk, identify cost effective mitigation / remedial 
works and develop contingency and response plans. 

7.3.14 Specific hazard strategies 

Strategies can be developed for specific hazards.  These can cover a wide range of the 
mitigation and avoidance measures discussed above.  For example, a floodplain management 
plan for a particular catchment could examine strategies for the implementation of a range of 
hazard modification measures such as river training and flood protection works, as well as 
behaviour modification measures such as purchase of properties adjacent to the river for 
creation of a park. 

7.3.15 Integrated hazard strategies 

Strategies can also be developed for all the hazards that occur in a particular area/region that 
also cover a wide range of mitigation and avoidance measures.  This is an integrated or ‘all 
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hazard’ approach.  For example, a particular region may be susceptible to coastal hazards, 
seismic hazards, flooding hazard and meteorological hazards, and it may be considered 
preferable to develop one overall strategy for risk management of these hazards. 

7.4 Treatment options for ‘readiness’ 

Methods for achieving readiness include: 

 promoting readiness within local communities through public education   

 developing guidelines, procedures and action plans 

 interagency planning and liaison arrangements 

 professional training and exercises 

 hazard monitoring 

Public education

Public education has been recognised as playing an important role in improving levels of 
community readiness and encouraging public involvement in reducing the adverse effects of 
natural hazards. 

Public education programmes should develop and improve understanding of: 

 extreme natural events that may occur and the potential consequences 

 what to do to prepare for such an event 

 what to do during an event e.g. how to respond to a warning 

 the need to be involved in recovery activities after the event 

Education programmes can be run at national, regional or local levels. National level 
programmes will cover general advice, with regional and local programmes providing more 
specific education about local hazards and readiness steps.  

Readiness planning

Preparing plans to assist with the effective management of a natural hazard event is an 
essential method for achieving readiness. Such plans are aimed at reducing the 
consequences of the occurrence of an event by planning for all threats and impacts of the 
event on the community. 

Readiness planning can be undertaken by central, regional or local government, and also by 
industry groups and individuals.  Legislation may guide the type of planning to be undertaken 
at each level.  With many agencies involved, integrated planning that includes liaison and 
coordination between agencies is essential to ensure effective and efficient planning.  

Readiness plans can focus on an individual hazard, or on all the hazards that occur in a 
particular area/region.  This second option is an ‘all hazard’ approach and allows integration 
between hazards as well as integration between agencies. 



 - 50 -  

Examples of types of readiness plans and guidelines include: 

 Codes of practice or industry guidelines, prepared by industries such as insurance, 
banking, construction, forestry, farming, mining, to promote measures to avoid or 
reduce the potential for loss or damage from natural hazards.  

 Contingency plans prepared by relevant agencies to ensure that essential services and 
assets can continue to operate in the event of a natural hazard occurring. 

 Civil Defence Emergency Management plans prepared by relevant agencies, which 
can provide the basis for an integrated and coordinated approach to reduction, 
readiness, response and recovery. In order to create integration and coordination, such 
plans will use teamwork, use common terminology and operating structures, and make 
provision for integrated communication.

 Individual or family plans that outline what will be done during and after the occurrence 
of a natural hazard event. 

Professional training and exercises

Professionals within the civil defence emergency management sector need to be properly 
trained so that they can perform appropriately together under potentially high levels of stress 
when an emergency arises.  Capability and capacity to respond to emergencies comes from 
the level of training of the professionals involved.   

Undertaking emergency exercise programmes is a core tool for developing readiness.  Such 
exercises help to train staff and also identify areas that require improvement.  Plans and 
procedures can then be updated to improve future response. 

Hazard monitoring

Monitoring of potential natural hazards provides a better understanding of, and available 
information on, hazards.  This understanding and information forms the basis for improved 
readiness, as it can be used to inform appropriate response actions as part of readiness 
planning.  Monitoring information can also assist with deciding appropriate risk reduction 
methods, and with response and recovery when an event actually occurs. 

Hazard monitoring in New Zealand includes the GeoNet project’s seismic and volcanic 
monitoring programmes, and regional councils’ monitoring and recording of rainfall and water 
levels in their regions. 

7.5 Treatment options for ‘response’ 

Response involves agencies and individuals activating their plans and coordinating their 
activities in order to manage the impact of the occurrence of a natural hazard on the 
community. 

Response methods include: 

 warnings 

 coordination of response 
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 evacuation 

 government and international assistance 

Warnings

Warnings alert agencies and communities to potential hazard events, enabling them to take 
effective steps to prepare for and respond to the event.  Warnings should therefore be advised 
as quickly as possible to allow for the maximum amount of time for preparing and responding. 

There will likely be various agencies at various levels responsible for monitoring and assessing 
hazards and receiving hazard warnings from outside sources.  Documentation that defines an 
agency’s responsibility for participating in the dissemination of, and response to, warnings is 
essential.

Communities need to be aware of warnings and how to respond to them, therefore public 
education campaigns are essential (refer to ‘Public education’ under section 7.5.2). 

Coordination of response

Civil Defence Emergency Management (CDEM) Groups (composed of local authorities, 
emergency services, lifeline utilities, and others) integrate and co-ordinate civil defence 
emergency management planning and activity, and respond to and manage the adverse 
effects of emergencies in their areas. 

Emergency Operations Centres (EOCs) provide the means for centralised emergency 
management during an emergency or incident.  Local EOC operate at the district level, and 
Group EOC operate at the regional level.  Their primary role involves the collection, analysis 
and dissemination of information, and the coordination of resources to support incidents. 

If an emergency is considered to be beyond the resources of the CDEM Group(s) affected, the 
Minister can declare a state of national emergency.  The Ministry of Civil Defence and 
Emergency Management (MCDEM) is the agency in central government that co-ordinates the 
civil defence emergency management necessary during states of national emergency or civil 
defence emergencies of national significance. 

The National Crisis Management Centre (NCMC) facilitates central government crisis 
management arrangements.  The NCMC is managed and maintained in a continued state of 
readiness by the Readiness Unit of MCDEM.  The NCMC provides a secure, centralised 
facility for information gathering and management, strategic level decision making and 
oversight, and overall coordination.  

Evacuation

Generally, the preference will be to support people in their normal place of residence.  
However, there will be situations when this is not possible and evacuation is necessary.  
Evacuation procedures need to be well planned to minimise the impact on people and to 
ensure people are kept informed and supported during the process.  

Government and international assistance

If response to an emergency requires more resources than are available to a region, central 
government will be required to provide support and coordination.  This will usually involve 
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providing assistance with rescue operations, and coordinating with other central government 
agencies to supply resources, medical care, emergency food, housing and transport.  

International assistance may be requested if response requirements are beyond the capability 
of central government. 

7.6 Treatment options for ‘recovery’ 

Recovery methods have a more long-term focus. They are aimed at relieving the burden of 
loss for individuals and the community and recovering the quality of life of the community.  
This is achieved through such means as recovery assistance, task groups, recovery action 
plans, exit strategies, relief funds, and insurance.  

Recovery assistance

Central government will often be required to provide financial support throughout the recovery 
stage.  The aim of this support will generally be to provide the minimum level of support 
required to restore community capacity for self help.  Likewise, international aid may be 
required for emergencies that are beyond the capabilities of central government. 

Task groups

Task groups are set up to coordinate recovery tasks, and cover the four elements of a generic 
recovery structure – social, economic, natural and built environments.  The four task groups 
address all the elements of recovery. Separate subtask groups may also be set up depending 
on the scale of the emergency.  Tasks are undertaken in parallel at local, CDEM Group and 
national level. 

Recovery action plans

A key component of the transition from response to recovery is a Recovery Action Plan.  
These are developed following an emergency, and document the actions to be taken to 
facilitate recovery. The Plans are prepared in consultation with members of the recovery task 
groups.  Recovery Action Plans will vary according to the type of emergency, its scope, and 
the ability of local authorities and CDEM Groups to manage events in their area. 

Exit strategies

Following any disaster, it is important to establish an exit strategy (from recovery processes 
and actions) which should include information on: 

 assistance required in the long term 

 a transition to business as usual so as to manage long-term recovery 

 planning and reporting in the long term 

 management of public information and communications 

 opportunities for communities to discuss unresolved issues and to continue to 
participate in their recovery 
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 changes to organisational arrangements including the need for task groups 

 debriefing and reviewing 

Relief funds

Contingency funds can assist in emergency relief and recovery efforts.  Such funds can be set 
up by central, regional or local government, or could be established by private sector groups.  

Insurance

Insurance also assists in emergency relief and recovery.  It provides direct financial assistance 
to individuals or groups to assist with recovery after an emergency.  Often, regional and local 
government will have essential assets covered by insurance to ensure that they can continue 
to operate, or be repaired as soon as possible after an emergency. 

7.7 Deciding which treatment option(s) to use 

Decisions on which natural hazard treatment option(s) to use in specific circumstances will 
depend upon a range of behavioural, technical, political, economic, social and institutional 
factors.

Section 6.4 of this report outlines consideration of risk as a basis for deciding appropriate 
management approaches and treatment options, largely based on assessment of the risk / 
benefit ratio. 

There are advantages and disadvantages in using different methods.  For example, regulatory 
methods use rules in regional and district plans to require the modification of human use and 
behaviour within hazard prone areas, and help to provide for certainty and consistency of 
decision-making.  Non-regulatory methods (e.g. education, campaigns) provide a useful and 
flexible additional means of formalising actions to reduce susceptibility to natural hazards. 

There are also other factors involved in deciding on which treatment option to use.  The type of 
hazard will influence what methods are most appropriate (refer to section 7.3.1 for a guide of 
treatment options by hazard type).  Also, it should be considered that management 
approaches aimed at mitigating one type of hazard may be counter to those for other hazards 
- for example, buildings designed to limit potential damage from tsunami inundation by 
providing open free space on ground floors, may be less resistant to earthquake shaking 
(Tonkin & Taylor Ltd, 2002a). 
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7.8 Sources of information 

The sources of information listed below have been used in the preparation of this section.  
Please refer to the ‘References and bibliography’ section of the report for full references. 

www.building.govt.nz - Department of Building and Housing (Building Act 2004) website

www.civildefence.govt.nz - Ministry for Civil Defence and Emergency Management website

www.dbh.govt.nz - Department of Building and Housing website

www.legislation.co.nz - Public Access to Legislation Project website 

www.mfe.govt.nz - Ministry for the Environment website 

Andrew Stewart Limited (2006) 

Ministry for the Environment, Climate Change Guidance Note 

Ministry of Civil Defence and Emergency Management (2004a) 

Ministry of Civil Defence and Emergency Management (2006)

New Zealand Climate Change Office (2004a) 

Taranaki Regional Council (1992b) 

Taranaki Regional Council (1994) 

Taranaki Regional Council (2004a) 

Tonkin & Taylor Ltd (2002a) 

Wellington Regional Council (1995) 
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8 Planning and legal framework 
(including case law) 

This section provides an overview of relevant existing guidance and information on natural 
hazard management policy and planning, and decision-making processes.  This includes: 

 an overview of the legal framework and relevant case law 

 a summary of available national-level planning guidelines 

 a summary of mechanisms available for planners and decision-makers 

8.1 The legal framework for natural hazard 
management

In New Zealand, the Resource Management Act 1991 (RMA) and the Building Act 2004 (BA) 
provide the primary legal framework for natural hazard management policy, planning and 
decision making.  The Civil Defence Emergency Management Act 2002 (CDEMA) provides the 
primary legal framework for emergency management policy, planning and decision making.   

A number of other acts also impact upon the management of natural hazards in New Zealand, 
including:

 Local Government Acts 1974 and 2002 (LGA74 & LGA02); 

 Local Government Official Information and Meetings Act 1987 (LGOIMA); 

 Environment Act 1986 (EA); 

 Conservation Act 1987 (CA); 

 Soil Conservation and Rivers Control Act 1941 (SCRCA); 

 Land Drainage Act 1908 (LDA); and 

 Forest and Rural Fires Act 1977 (FRFA). 

The first part of this section provides an overview of the natural hazard management 
legislative framework, highlighting for each Act the relevant authorities, their responsibilities 
and mechanisms used.  The following sections provide additional details for each Act and 
discuss (where applicable) natural hazard management issues by reference to relevant case 
law.

8.1.1 Overview of the legal framework 

The following tables provide an overview of each Act of relevance to natural hazard 
management, highlighting the key responsibilities and mechanisms used by each authority.  
Further detail is provided in subsequent sections. 
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Table 14. Resource Management Act 1991 (RMA) overview 

Authority Ministry for the 
Environment / 
Department of 
Conservation 

Regional Councils Territorial
Authorities 

Responsibilities Provide national 
guidance / 
standards / policy

Control use of land 
for the avoidance of 
natural hazards 

Monitoring and 
keeping records of 
natural hazards*

Control effects of 
the use of land for 
the avoidance of 
natural hazards 

Monitoring and 
keeping records of 
natural hazards*

Mechanisms New Zealand 
Coastal Policy 
Statement

Other National 
Policy Statements 

National
Environmental 
Standards

Regional Policy 
Statements

Regional Coastal 
Plans

Other Regional 
Plans

Processing
resource consent 
applications 

District Plans 

Processing
resource consent 
applications 

Exceptions for 
emergencies

Table 15. Building Act 2004 (BA) overview 

Authority Central Government Territorial Authorities 

Responsibilities Establish a licensing regime 

Set performance standards for 
buildings

Restrict construction of 
buildings on land subject to 
natural hazards 

Identify and inform where land 
is subject to natural hazards 

Control earthquake prone 
buildings

Mechanisms Building Regulations (Building 
Code)

PIMs

Building consents and 
conditions on consents 

Earthquake Prone Buildings 
policies and controls
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Table 16. Civil Defence Emergency Management Act 2002 (CDEMA) overview 

Authority Central Government Local Authorities 

Responsibilities Identification of hazards of 
national significance 

Sustainable management of 
hazards

Planning and preparation for 
emergencies and for response 
and recovery* 

Form a CDEM Group 

Identify, and manage hazards 
and risks   

Consult and communicate 
about risks 

Implement risk reduction  

Respond to emergencies 

Carry out recovery activities 

Planning and preparation for 
emergencies and for response 
and recovery* 

Mechanisms National Emergency 
Management Strategy 

National Emergency 
Management Plans 
(CDEM Group input)

CDEM Group Plans 

Maintain organisational 
structure

Recruit and train volunteers   

Conduct training exercises

Provide warning systems 

Provide communications, 
equipment, accommodation 

Participate in MCDEM 
Strategy/Plans
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Table 17. Local Government Act 1974 (LGA74) overview 

Authority Territorial authorities 
Responsibilities Manage sewerage and stormwater drainage 

Manage land drainage and rivers clearance

Mechanisms Powers to order to cut down trees / roots 

Powers to make drainage channels 

Powers to undertake land drainage works

Table 18. Local Government Act 2002 (LGA02) overview 

Authority Local authorities 
Responsibilities Setting out the strategic direction and activities (including natural 

hazard management) of the local authority 

Flood protection and flood control works

Mechanisms LTCCP

Bylaws

Table 19. Local Government Official Information and Meetings Act 1987 (LGOIMA) overview 

Authority Local authorities 
Responsibilities Provide for public availability of information held by local 

authorities (including the identification of natural hazards)

Mechanisms LIMs

Table 20. Environment Act 1986 (EA) overview 

Authority Ministry for the Environment Parliamentary Commissioner 
for the Environment

Responsibilities Provide to the Government 
and other public authorities 
advice on the identification and 
likelihood of natural hazards 
and reduction of the effects of 
natural hazards 

Ensure that in carrying out 
functions under the Act regard 
must be had to matters that 
would be likely to result in 
natural hazards*

Assess New Zealand's system 
of environmental 
administration

Provide advice to 
environmental managers 

Ensure that in carrying out 
functions under the Act regard 
must be had to matters that 
would be likely to result in 
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Authority Ministry for the Environment Parliamentary Commissioner 
for the Environment
natural hazards*

Mechanisms Advice

Committees

Annual report 

Can be heard at proceedings

Table 21. Conservation Act 1987 (CA) overview 

Authority Department of Conservation 
Responsibilities Manage natural hazards in conservation areas 

Close conservation areas for public safety or emergency 

Mechanisms Policy

Conservation or hazard and risk management plans / strategies 

Close conservation areas

Table 22. Soil Conservation and Rivers Control Act 1941 (SCRCA) overview

Authority Regional Councils 
Responsibilities Manage soil conservation reserves 

Maintain and improve defences against water

Mechanisms Make grants 

Construct and maintain flood protection works 

Undertake afforestation and destruction of animals 

Undertake surveys and investigation

Table 23. Land Drainage Act 1908 (LDA) overview 

Authority Regional Councils 
Responsibilities Ensure watercourses and drains do not become a nuisance 

Cleaning, repairing and maintaining watercourse and drains

Mechanisms Powers to order removal of obstructions 

Powers to construct and maintain drains and water courses



 - 60 -  

Table 24. Forest and Rural Fires Act 1977 (FRFA) overview 

Authority Territorial authorities Minister of Conservation 
Responsibilities Act as fire authority for 

territorial area over which 
have territorial jurisdiction 

Safeguard life and property 
related to fire in forests and 
rural areas 

Act as fire authority for state 
areas

Safeguard life and property 
related to fire in forests and 
rural areas 

Mechanisms Bylaws

Powers to carry out fire control 
measures

Bylaws

Powers to carry out fire control 
measures
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8.1.2 Planning and decision making under the Resource 
Management Act 1991 (RMA) 

Table 25. Resource Management Act 1991 (RMA) summary of provisions 

Legislation Section/ 
part

Relevance to natural hazard management 

s2 Defines ‘natural hazard’. 
Part II Part II explains the purpose of the Act and 

identifies matters of national importance and 
other matters (includes climate change). 

s30  Regional councils have responsibility to control 
of the use of land for the avoidance or 
mitigation of natural hazards.

s31 Territorial authorities have responsibility to 
control the effects of the use of land for the 
avoidance or mitigation of natural hazards.

s35 General duty for local authorities to gather 
information and undertake monitoring - applies 
to natural hazards. 

s45 Preparation of National Policy Statements  
s58 Contents of NZCPS - National priorities for the 

preservation of the natural character of the 
coastal environment

s59 – s62 Preparation of Regional Policy Statements, 
including reference to natural hazards. 

s63 - s68 Preparation of Regional Plans in accordance 
with functions (includes avoidance or 
mitigation of natural hazards).

s72 - 76 Preparation of District Plans in accordance 
with functions (includes avoidance or 
mitigation of natural hazards).

s106 Subdivision consent can be refused, or 
granted subject to conditions, if land is likely to 
be subject to natural hazards.

s108 Allows resource consents to be granted 
subject to conditions, including conditions 
relating to natural hazards.

s220 Allows conditions to be placed on subdivision 
consents, including specific requirements. 

s229 Purposes of esplanade reserves and 
esplanade strips to contribute to the protection 
of conservation values by, mitigating natural 
hazards

s418 Certain existing permitted uses may continue 

Resource Management 
Act 1991 (RMA) 

s329-330B Provides for the issuing of water shortage 
directions to apportion, restrict or suspend the 
talking, use, damming or diversion of water at 
any time there is a serious temporary shortage 
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Legislation Section/ 
part

Relevance to natural hazard management 

of water; and resource consent exceptions for 
immediate preventative or remedial works as a 
result of natural hazards, and for works 
undertaken in accordance with the Civil 
Defence Emergency Management Act 2002. 

4th Schedule Matters that should be considered when 
preparing an assessment of effects on the 
environment any person preparing an 
assessment of the effects on the environment 
should consider any risk to the neighbourhood, 
the wider community, or the environment 
through natural hazards. 

Part II RMA

Part II of the RMA explains the purpose of the Act and identifies matters of national 
importance, other matters and Treaty of Waitangi matters.  

The primary purpose of the RMA is the promotion of the ‘sustainable management of natural 
and physical resources’, which includes enabling people and communities to provide for their 
social, economic and cultural wellbeing, and for their health and safety (s5).  Under the Act, 
natural and physical resource include land, water, air, soil, minerals, and energy, all forms of 
plants and animals (whether native to New Zealand or introduced), and all structures.  New 
Zealand is susceptible to a great range of natural hazards which have the potential to 
adversely affect natural and physical resources, and to impact upon the ability of people and 
communities to provide for their wellbeing and health and safety.  Management of natural 
hazards is therefore necessary in order to help achieve the purpose of the Act. 

Part II includes matters of national importance (section 6), other matters (section 7), and 
Treaty of Waitangi (section 8) matters, which must be considered when exercising functions 
and powers under the Act.

Of note is ‘other matters’ within section 7 which includes ‘(i) the effects of climate change’.
Climate change is likely to have important implications for natural hazard management within 
New Zealand in the future.  The primary effect of climate change is expected to be in changing 
the level of risk from weather-related natural hazards (Ministry for the Environment, Climate 
Change Guidance Note).

Case law relating to Part II RMA 

The Courts have enforced the importance of considering the RMA’s purpose of sustainable 
management when making decisions on hazard management under the RMA. 

For example, in the context of making a decision on a resource consent application, it is not 
consistent with the principles of sustainable management to locate a facility for the reception, 
recovery and rehabilitation of wild birds for release back into the wild, which would include a 
café and an education facility, in an area that is demonstrably subject to coastal hazards 
Lowry Bay Residents Association v Eastern Bays Little Blue Penguin Foundation Inc W45/01 
EnvC, Kenderdine J. 
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Similarly, in the context of making decisions on the content of a district plan, Bollard J in Bay of 
Plenty Regional Council v Western Bay of Plenty District Council A27/02 stated that “failure to 
manage known actual or potential effects of natural hazards … under the Act’s regime would 
not, in our view, be consistent with the legislative purpose of sustainability”. 

The importance of considering the purpose of sustainable management when making 
decisions on plans was also evident in Franks v Canterbury Regional Council, HC 
Christchurch, CIV2003-485-1131, 10 June 2004, Panckhurst J.  In this case the appellant 
submitted that the Environment Court had not considered the social and economic aspects of 
sustainability when deciding where to place a building restriction line.  However, the High 
Court decided that the Environment Court’s decision making process had appropriately 
considered the sustainable management purpose of the Act. 

Functions of Central Government

National Policy Statements and National Environmental Standards 

Sections 43-58 of the RMA provide for the preparation of National Policy Statements (NPS) 
and National Environmental Standards (NES).  

The RMA allows the Minister for the Environment (the Minister) to prepare NPS to guide local 
authorities on matters of national significance.  Once a NPS has been approved, local 
authorities must ensure that their plans give effect to it.  The New Zealand Coastal Policy 
Statement (NZCPS) is the only NPS required by the RMA and is currently the only NPS in 
place.

A NPS on natural hazards could potentially be prepared under s45 where a natural hazard is 
of national significance.  The relevant matters which the Minister may have regard to when 
determining whether it is desirable to prepare a NPS on natural hazards include: 

 anything which affects or potentially affects any structure, feature, place, or area of 
national significance (s45(2)(c)) 

 anything which affects or potentially affects more than one region (s45(2)(d)) 

 anything which, because of its scale or the nature or degree of change to a community 
or to natural and physical resources, may have an impact on, or is of significance to, 
New Zealand (s45(2)(f)) 

 anything which, because of its uniqueness, or the irreversibility or potential magnitude 
or risk of its actual or potential affects, is of significance to the environment of New 
Zealand (s45(2)(g)) 

Similarly, the RMA allows the Minister to prepare NES.  These regulations apply nationally and 
are binding on local government.  Each regional, city or district council must enforce the same 
standard, although councils can impose stricter standards in certain circumstances.  NES aim 
to ensure a consistent approach and decision making process throughout the whole country.  
Currently, only a series of 14 air quality NES are operative. 
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NES can be made that regulate matters referred to in s9 and s11-15 (duties and restrictions 
under the RMA), and include restrictions on the use of land, restrictions on the use of the 
coastal marine area, restrictions on the subdivision of land, and restrictions relating to water - 
this could potentially include natural hazards. 

New Zealand Coastal Policy Statement (NZCPS) 

Table 26. New Zealand Coastal Policy Statement (NZCPS) summary of provisions 

Plan Section Relevance to natural hazard management
s8.7 Regard to be had to the susceptibility of the coastal 

environment to the effects of natural hazards. 
Policy 3.4.1 Identify areas in the coastal environment where 

natural hazards exist. 
Policy 3.4.2 Recognise the possibility of a rise in sea level. 
Policy 3.4.3 Recognise the ability of natural features to protect 

subdivision, use, or development. 
Policy 3.4.4 Recognise that in relation to future subdivision, use 

and development, some natural features may 
migrate inland. 

Policy 3.4.5 Locate and design new subdivision, use and 
development to avoid the need for hazard protection 
works.

New Zealand Coastal 
Policy Statement 
(NZCPS)

Policy 3.4.6 Coastal protection works permitted only where they 
are the best option. 

Note that the NZCPS is currently under review - provisions discussed in this section are 
current as at the time of writing. 

The RMA requires the Minister of Conservation to prepare a NZCPS, which guides all coastal 
management.  The NZCPS sets out general principles for the sustainable management of 
New Zealand’s coastal environment and contains the national priorities for the preservation of 
the natural character of the coastal environment.    

The NZCPS is not specifically required to contain provisions relating to the management of 
natural hazards in the coastal area (s58 - contents of the NZCPS).  However, provisions can 
be made with regard to any other matter relating to the purpose of a NZCPS.  This can include 
management of natural hazards, as protection of the coastal marine area from inappropriate 
subdivision, use, and development. 

The existing NZCPS contains policies relating to the management of natural hazards in the 
coastal marine area, and are summarised below: 

Policy 3.4.1 requires that local authority policy statements and plans should identify areas in 
the coastal environment where natural hazards exist. 

Policy 3.4.2 requires that policy statements and plans should recognise the possibility of a rise 
in sea level, and should identify areas which would as a consequence be subject to erosion or 
inundation. Also, natural systems which are a natural defence to erosion and/or inundation 
should be identified and their integrity protected. 
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Policy 3.4.3 requires recognition and maintenance of the ability of natural features such as 
beaches, sand dunes, mangroves, wetlands and barrier islands, to protect subdivision, use, or 
development. 

Policy 3.4.4 requires that in relation to future subdivision, use and development, policy 
statements and plans should recognise that some natural features may migrate inland as the 
result of dynamic coastal processes (including sea level rise). 

Policy 3.4.5 requires that new subdivision, use and development should be located and 
designed so that the need for hazard protection works is avoided. 

Policy 3.4.6 requires that where existing subdivision, use or development is threatened by a 
coastal hazard, coastal protection works should be permitted only where they are the best 
practicable option for the future, and that the abandonment or relocation of existing structures 
should be considered among the options. 

Hierarchy of coastal hazard management options 

The NZCPS considers the management of hazards within the coastal environment according 
to the potential environmental effects of the selected technique (New Zealand Climate Change 
Office, 2004a). This provides a broad hierarchy of management options for coastal areas 
(refer to Outcomes 3 and 3.3 or Policies 3.3.1 and Policy 3.3.2 of the NZCPS) which is 
outlined below, with 1 being the most preferable and 4 the least preferable. 

1. Activities and land use practices to protect natural defences 

2. Management of land use to avoid areas of coastal hazard (e.g. location of development 
away from coastal hazards, retreat or relocate infrastructure) 

3. Undertake 'soft structural defence works' such as drainage, revegetation or beach 
nourishment

4. Undertake 'hard structural works' such as building reinforcement, and seawalls 

Source: New Zealand Climate Change Office (2004a) 

Functions of Regional Councils

Under s30 of the RMA, regional councils are responsible for (among other things) the control 
of the use of land for the avoidance or mitigation of natural hazards. 

Regional councils are able to exercise this control through regional policy statements (s59–62) 
and regional plans and rules (s63–68). 

Regional policy statements allow regional councils to address regionally significant natural 
hazards.  They may contain issues, objectives, policies and methods (excluding rules) relating 
to natural hazard management.  Under s62(1)(i), a regional council must state in a regional 
policy statement the local authority responsible for setting objectives, policies and methods for 
the control of the use of land to avoid or mitigate natural hazards to an identified local 
authority.  However, if no such responsibilities are specified, this function is retained by the 
regional council (s62(2)). 

Regional plans, which must contain objectives, policies, and rules, must give effect to any 
regional policy statements and national policy statements.  Section 65(3)(c) requires a regional 
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council to consider the desirability of preparing a regional plan where, among other things, 
there is any threat from natural hazards. 

The objectives, policies and rules set by regional councils in regional plans establish the basis 
for assessing land use, water permit, discharge permit, and coastal permit resource consent 
applications.  They can specify particular natural hazard matters that are to be considered 
when making decisions on applications for particular activities, or for activities within a 
particular area. 

Section 108 allows conditions to be placed on granted resource consents.  For controlled and 
restricted discretionary activities, if the regional plan reserves council control to natural hazard 
matters, these conditions can relate to avoiding and/or mitigating the effects of natural 
hazards.  For discretionary and non-complying activities, conditions can be placed on granted 
consents regardless of the content of the plan. 

Functions of Territorial Authorities

Under s31 of the RMA territorial authorities are responsible for (among other things) the 
control of the effects of the use of land for the avoidance or mitigation of natural hazards.  

Territorial authorities are able to exercise this control through district plan objectives, policies 
and rules (s72–76), and through processing subdivision and land use resource consent 
applications and placing conditions on granted resource consents (s106, s108, s220). 

District plans allow territorial authorities to create objectives, policies and rules relating to the 
control of the effects of the use of land for the avoidance or mitigation of natural hazards.  
District plans must give effect to national and regional policy statements, and must not be 
inconsistent with regional plans.  As such, the directive set by the regional council in relation to 
natural hazard management by regional objectives, policies and rules must be carried through 
to district plans. 

The objectives, policies and rules set by district plans establish the basis for assessing land 
use and subdivision resource consent applications.  They can specify particular natural hazard 
matters that are to be considered when making decisions on applications for particular 
activities, or for activities within a particular area. 

Section 106 of the RMA provides an important directive to territorial authorities when 
assessing subdivision resource consent applications.  Under s106, a subdivision consent can 
be refused, or granted subject to conditions, if land (or any structure on the land) is likely to be 
subject to material damage by erosion, falling debris, subsidence, slippage or inundation from 
any source, or if any subsequent use likely to be made of the land is likely to accelerate, 
worsen, or result in material damage to the land, other land, or structure by the same.  

Section 106 requires the territorial authority to undertake an assessment of how natural 
hazards might impact a proposed development, and of how the proposed development might 
impact any natural hazards.  

Sections 106, 108 and 220 allow conditions to be placed on resource consent applications.   
Placing conditions on granted consents allows territorial authorities to exercise control over the 
effects of development on natural hazards.  This is particularly so in the case of s106.  
Conditions set under s106 can be placed on a granted subdivision consent regardless of the 
activity status of the application and relate directly to mitigating the effects of subdivision on 
natural hazards.   
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Conditions set under s108 and s220 are limited to some extent by the activity status of the 
application.  For controlled and restricted discretionary activities, if the district plan reserves 
council control to natural hazard matters or subdivision matters, conditions under s108 and 
s220 can relate to avoiding and/or mitigating the effects of natural hazards.  For discretionary 
and non-complying activities, conditions can be set under s108 and s220 regardless of the 
content of the plan. 

Case law relating to s106 

a. The meaning of ‘material damage’ 

Section 106 refers to material damage caused by various natural hazards and allows territorial 
authorities to decline subdivision consent, or to grant consent subject to conditions, if there is 
or is likely to be material damage to land or structures.  

The meaning of material damage was discussed in Henry v Kapiti Coast DC W024/03, 8 
NZED 483. In this case the Court explained that there are three types of damage: 

1. Damage that is not material; s106 therefore does not apply in this case. 

2. Damage that is material, but where the effects can be avoided, remedied or mitigated. 
In this case, consent can be granted and the measures imposed as conditions of 
consent under s106. 

3. Damage that is material, but the effects cannot be avoided, remedied or mitigated by 
any measures.  Consent would have to be declined in this case. 

An earlier case also considered the meaning of material damage.  In Paviour v Napier CC
W106/96 (PT), noted [1996] BRM Gazette 130, the Court decided that material implied 
something which is of great import, rather than minor slippage, subsidence or slumpage.  

b. The meaning of ‘likely’ 

The case of Kotuku Parks Ltd v Kapiti Coast DC EnvC A73/2000 noted [2000] BRM Gazette 
89 has implications for deciding when material damage is “likely”.  In this case, the Court 
decided that because it is not standard practice to design for catastrophic events with long 
return periods (events that occur every 250 to 400 years were discussed in the case), s106 
would not apply to damage from such events.  This implies that catastrophic events are not 
“likely” to occur for the purposes of s106.   

c. Meeting the requirements of s106 

Having decided that material damage is likely to occur, the next step is to consider whether to 
decline consent under s106, or to grant consent subject to conditions.  When making this 
decision, a territorial authority is able to take into account any measures put forward by the 
applicant that would avoid, remedy or mitigate the hazard effects referred to in s106. 

In Foreworld Developments Ltd v Napier CC W089/98, 4 NZED 24, the Court stated that the 
onus is on the applicant, rather than the council, to propose measures to satisfy s106.  It is 
then the council’s role to determine whether the proposed measures will be sufficient to meet 
the requirements of s106.  If the Council decides that it is not satisfied, it does have a duty to 
indicate why it is unsatisfied.   
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The test used to determine if measures proposed by an applicant are sufficient to meet the 
requirements of s106 is set out in Maruia Soc Inc v Whakatane DC 8/3/91, Doogue J, HC 
Rotorua, partially reported at (1991) 15 NZTPA 65.  The test outlined by this case is whether 
the measures put forward will result in the land being sufficiently protected to be suitable for 
subdivision. 

The Court stated that the council’s decision on whether the land is sufficiently protected and 
suitable for subdivision will be a matter of degree.  Total or absolute protection is not required.   

This case was discussed and applied in Resource Planning & Management Ltd v Marlborough 
DC 10/10/03, France J, HC Wellington CIV-2001-485-814. The High Court summarised the 
test set out in Maruia as: the Council “does not have to ensure that the whole of the land is 
free from the risk of inundation but does have to ensure that ‘in its judgement’ the land is 
‘sufficiently’ protected to be suitable for subdivision”.  In this case, the High Court decided that 
the council decision-maker had followed this approach to s106. 

When making decisions under s106, councils therefore have to come to a decision on whether 
the land is suitable for subdivision, taking into account any measures proposed by the 
applicant to protect the land from the effects of natural hazards. 

d. Vesting land as reserve under s106 

Vesting land in the council as reserve may be a way to avoid, remedy or mitigate the potential 
hazard effects to the land (for example from coastal erosion), and therefore a way to meet the 
requirements of s106. 

Because the onus is on the applicant to propose measures to meet s106, the Court in 
Foreworld Developments Ltd v Napier CC W089/98, 4 NZED 24 stated that the financial 
burden of any such measures also lies with the applicant.  Therefore, there would be a 
substantial cost to an applicant if a reserve was to be vested in the council as a means of 
satisfying s106.  As such, the Court ruled that consideration of other viable options must be 
available to the applicant before vesting land as reserve is imposed by the council as a 
condition of consent. 

Functions common to Regional Councils and Territorial Authorities

Section 35 RMA imposes a general duty on regional councils and territorial authorities to 
gather information and undertake monitoring to effectively carry out their functions under the 
RMA.  Subsection (5)(j) specifically requires regional councils and territorial authorities to keep 
records of natural hazards.  

Section 67 (contents of regional plans) and s75 (contents of district plans) allow regional and 
district plans to include procedures for monitoring the efficiency and effectiveness of policies 
and methods contained in the plans. 

Gathering information and keeping records of natural hazards provides regional councils and 
territorial authorities with a body of information that can be used for more effective natural 
hazard planning. Monitoring the effectiveness of policies and rules and the exercise of 
resource consents also provides information for more effective natural hazard planning. 
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Section 67 (contents of regional plans) and s75 (contents of district plans) allow regional and 
district plans to include methods (other than rules) to be used to give effect to the policies 
contained in regional and district plans.  As well as rules, non-regulatory methods of 
implementing natural hazard related policies can be used.  For example, an education 
programmes used to raise levels of awareness and enhance readiness. 

Case law relating to functions of regional and district councils

a. Difference between occurrence of and effects of natural hazards 

The Court of Appeal has noted that the reference in sections 30 and 31 of the RMA to the 
avoidance or mitigation of natural hazards refers to the avoidance or mitigation of the effects of
the occurrence of a natural hazard, rather than avoidance or mitigation of the occurrence itself. 
Canterbury RC v Banks Peninsula DC [1995] 3 NZLR 189; [1995] NZRMA 452, also reported 
as Canterbury RC v Christchurch CC (1995) 1B ELRNZ 415 (CA), noted [1995] BRM Gazette 
97; NZCLD, 5th Series, R—218.   

Relating this back to the section of this report that discusses management options, this 
suggests that under the RMA, regional councils and territorial authorities are only required to 
use methods that modify behaviour, i.e. elements at risk and vulnerability, and are not required 
to use methods that modify the hazard itself.

b. Exercising control 

The case of McKinlay v Timaru DC C024/01, 6 NZED 308 discusses what constitutes 
exercising control of the use of land for the purposes of avoiding or mitigating natural hazards, 
in the context of regional councils (s30).  The Court states that it is not enough to set out in a 
regional policy statement which authority shall take responsibility for developing objectives, 
policies and rules relating to the control of land for the avoidance of natural hazards.  A 
regional council has to actually implement regional rules to control natural hazards. 

c. Overlapping jurisdiction of regional and district councils (s30 and s31) 

The courts have considered the matter of the overlapping jurisdiction of regional councils and 
territorial authorities regarding controlling the use of the land for the avoidance or mitigation of 
the effects of natural hazards.   

The Court of Appeal outlined the limits on functions of regional councils and territorial 
authorities in Canterbury RC v Banks Peninsula DC [1995] 3 NZLR 189; [1995] NZRMA 452 
(CA), noted [1995] BRM Gazette 97; NZCLD, 4th Series, R—218.  The Court emphasised that 
“it is not so much what can be controlled, but the purpose for which it can be controlled”.  
Regional councils and territorial authorities can make rules which prohibit, regulate or allow 
activities for the purpose of carrying out their functions under s30 or 31.  Neither a regional 
council nor a territorial authority can make rules for purposes falling outside of its functions.  
To this extent, regional councils and territorial authorities have overlapping rule-making 
powers and both are able to control the use of land for the avoidance or mitigation of the 
effects of natural hazards.  However, the rule-making powers of a territorial authority are 
limited by s75, which required, at the time the case was decided, that district plans must not be 
inconsistent with regional policy statements and plans.  

Section 75 now states that district plans must give effect to regional policy statements and 
must not be inconsistent with regional plans.  However this change does not alter the 
application of this case. 
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In this case, the Court of Appeal decided that “the Canterbury Regional Council has the power 
to prohibit or restrict activities such as residential occupation and the erection of buildings in 
the Waimakariri Flood Plain, for the purpose of avoiding or mitigating natural hazards”.  This 
shows a clear overlap of functions as the regional council is able to impose land use controls 
that would normally be imposed by the district council.  However, because the purpose of the 
control is avoiding or mitigating natural hazards, which is a function of the regional council, the 
regional council is able to impose such controls. 

Another justification for the overlap of functions between regional councils and territorial 
authorities is the requirement in s30 for regional councils to achieve integrated management of 
resources in the region.  The Court stated in North Shore CC (Re an application) A087/94, 
[1995] NZRMA 74, 4 NZPTD 90 that in order to achieve this goal, a regional council must be 
able to impose some measure of restraint on management decisions made by territorial 
authorities.  The Court decided that this could include policies and methods establishing 
metropolitan limits.

d. Coordination of management between regional councils and territorial authorities  

The decisions in the cases discussed above dealing with sections 30 and 31 suggest that 
coordination between regional councils and territorial authorities is required to effectively 
manage the effects of natural hazards under the RMA.   

The Court has made this suggestion in Re the Tauranga District Council 1 July 2003 EnvC 
A111/2003.  In this case Bollard J acknowledged that the district council shares responsibility 
for natural hazard management with the Bay of Plenty Regional Council, and stated that 
“establishment of an integrated approach in terms of methods, which can effectively and fairly 
address the avoidance and mitigation of particular natural hazards, is essential”. 

The implication of the decision in McKinlay v Timaru District Council C24/2001 EnvC Jackson 
J, 6 NZED 308, highlights another reason for coordination between regional councils and 
territorial authorities.  In this case, the Court decided that a dwelling could be rebuilt after being 
destroyed by a natural hazard, even if the district plan rules prohibited dwellings being built in 
that location, provided the rebuilt dwelling was the same or similar in character, intensity and 
scale as the present dwelling, in accordance with s10.  This means that s10 existing use rights 
‘override’ district plan rules.  

However, the Court noted the different application of existing use right under s20 (now s20A).  
The implication is that if there were regional rules in place that prohibited building, the existing 
use rights would not apply in the same way because the test under s20A is much stricter.   

This implies that regional councils and territorial authorities have to work cooperatively when 
formulating regional and district plan rules in order to avoid a situation where a lack of regional 
rules allows existing uses to continue after a building has been destroyed by a natural hazard 
event.

Case law relating to planning horizons

A number of cases have discussed the appropriate risk period to plan for when preparing 
regional and district planning documents.   

Regional plan provisions were discussed in Save the Bay v Canterbury Regional Council
C6/2001 EnvC, Jackson J.  In this case, the Court considered that there needed to be greater 
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recognition of catastrophic natural events, quoting a statement that 90% of damage to the 
environment caused by natural hazards occurs in 10% or less of events.  The Court suggested 
that “authorities should recognise this inverse relationship in the preparation and wording of 
their plans”. 

District plan provisions regarding coastal development were discussed in Bay of Plenty 
Regional Council v Western Bay of Plenty District Council A27/02 EnvC Bollard J.  In this case 
potential adverse effects through changed climate conditions and sea level rise were accepted 
by the Court as existing.  The Court also acknowledged the inherent uncertainly in the area of 
coastal planning.  The Court concluded that these factors, together with the principles of the 
NZCPS pointed to a precautionary approach to planning.  As such, in this case the Court 
stated that it was sound to plan for the 100-year predicted risk period. 

District plan provisions regarding coastal development were again discussed by Bollard J in 
Skinner v Tauranga District Council A 163/02 EnvC.  Bollard J again stated that a 100-year 
predicted risk period is reasonable for coastal planning.  Factors considered by Bollard J 
included a lack of field data, the lack of certainly as to the impact of future climate change on 
various drivers of shoreline movement, and the precautionary element in the NZCPS. 

A precautionary approach does not mean a council has to be ultra cautious. In this case, 
Bollard J removed a safety buffer zone because the effect of the zone would have gone 
“beyond the extent necessary to ensure sufficient and appropriate recognition of coastal 
hazard risk to those properties during the 100-year forecasting period”.

The case law therefore points to a 100-year planning horizon, particularly for coastal hazard 
planning.  Consideration also needs to be given to events of low frequency that have the 
potential to cause catastrophic effects. 

Case law relating to integrated hazard management

In Save the Bay v Canterbury Regional Council C6/2001 EnvC, Jackson J, the Court favoured 
integrated management of coastal hazards.  The Court was concerned that the proposed 
regional coastal environmental plan addressed only coastal erosion and inundation and no 
other natural hazards.  There were also insufficient rules following on from the stated 
objectives and policies. Failing to cover all coastal hazards was not an integrated management 
approach.

Case law relating to the relationship between RMA and Building Act

It is appropriate for councils to consider the potential for a building to be affected by sever 
storms, salt deposits and spray drift, regardless of the fact that the design and construction of 
the building is considered under the Building Act, Lowry Bay Residents Association v Eastern 
Bays Little Blue Penguin Foundation Inc W45/01 EnvC, Kenderdine J. 

The Court discussed the relationship between the RMA and the Building Act in Bay of Plenty
Regional Council v Western Bay of Plenty District Council A27/02 EnvC Bollard J.  In this case 
the Court outlined the different purpose of each act as follows: “that under the RMA of 
promoting the sustainable management of resources in the context of the wide environmental 
perspective that the Act embraces; and that under the Building Act by focussing on the 
integrity and safety of buildings wherever they are located”. 
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This relationship was again discussed in Re the Tauranga District Council 1 July 2003 EnvC 
A111/2003.  Bollard J summarised the roles of each act as follows: “Under the Resource 
Management Act 1991 use of land and subdivision should avoid or mitigate natural hazards.  
The Building Act gives responsibility for granting building consent on land subject to specific 
natural hazards, with certain exceptions”.

Emergency Management under the RMA

Sections 329-330B of the RMA provide for: 

the issuing of water shortage directions to apportion, restrict or suspend the talking, 
use, damming or diversion of water at any time there is a serious temporary shortage 
of water; and

resource consent exceptions for immediate preventative or remedial works as a result 
of natural hazards, and for works undertaken in accordance with the Civil Defence 
Emergency Management Act 2002. 

8.1.3 Decision-making under the Building Act 2004 (BA) 

Table 27. Building Act 2004 (BA), and building regulations summary of provisions 

Legislation Section/ 
Part

Relevance to natural hazard management 

s35 Inclusion of natural hazards in Project 
Information Memorandums. 

s71 & s72 Consideration of building consents for the 
construction of buildings on land subject to 
natural hazards, and definition of ‘natural 
hazard’.

s73 Provision for conditions on building consents 
mitigating natural hazards. 

s122 Provides definition of ‘earthquake-prone 
buildings’.

s124 Powers of territorial authorities in respect of 
earthquake-prone buildings. 

s128 Prohibition on the use of earthquake-prone 
buildings.

s131 Territorial authority must adopt policy on 
earthquake-prone buildings. 

Building Act 2004 (BA) 

s390 Protection from personal liability for issuing a 
building consent under s72 done in good 
faith for building on land subject to natural 
hazards.

B1.3.3 Account to be taken of all physical conditions 
likely to affect the stability of buildings. 

B1.3.7 Account to be taken of the effects of changes 
in ground water level, water, weather, and 
ground loss and slumping. 

Building Regulations 
1992 (including the 
Building Code) 

Clause E1 Provisions to safeguard people from injury or 
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Legislation Section/ 
Part

Relevance to natural hazard management 

illness, and other property from damage, 
caused by surface water. 

Clause F6 Provisions to safeguard people from injury 
due to inadequate lighting being available 
during an emergency. 

Clause F7 Provisions to safeguard people from injury or 
illness due to lack of awareness of an 
emergency. 

Building (Specified 
Systems, Change the 
Use, and Earthquake-
Prone Buildings) 
Regulations 2005 

s7 Definition of ‘moderate earthquake’. 

The Building Act 2004 (BA) provides for the regulation of building work, the establishment of a 
licensing regime for building practitioners, and the setting of performance standards for 
buildings.  The BA manages natural hazards in relation to the construction and modification of 
buildings.

Natural hazard management policy, planning and decision-making is undertaken by four main 
mechanisms within the Act: 

1. requirement to record natural hazards within Project Information Memoranda (PIMs); 

2. building consent for building work on land subject to natural hazards; 

3. provisions and controls for earthquake prone buildings; and 

4. provision for the control of building work through the Building Regulations (1992) and 
Building Code. 

Project Information Memoranda (PIM)

A PIM must be obtained for all building work that requires a Building Consent and is the first 
step in the process to gain legal approval for building work. 

Sections 31 to 39 of the BA provide for PIMs.  PIMs contain information likely to be relevant to 
proposed building work and must include the identification of special features of land that are 
likely to be relevant to the design and construction or alteration of a building or a proposed 
building.  Special features of that land include potential natural hazards.  

Building consents

Sections 71 to 74 relate to building consent limitations and restrictions for the construction of 
buildings on land subject to natural hazards. 

Section 71 

Section 71 provides for and outlines the circumstances where building consent applications on 
land subject to natural hazards can be accepted or rejected.  
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If the land on which the building work is to be carried out is subject or is likely to be subject to 
one or more natural hazards, or the building work is likely to accelerate, worsen, or result in a 
natural hazard on that land or any other property, the building consent application must be 
declined.

However, s71 provides an exception that allows the building consent to be granted if adequate 
provision has been made to protect the land or building work, or to restore any damage to the 
land or other property as a result of the building work. 

This section also defines ‘natural hazard’ for the purposes of s71–74 as including: 

“erosion (including coastal erosion, bank erosion, and sheet erosion), falling debris 
(including soil, rock, snow, and ice), subsidence, inundation (including flooding, overland 
flow, storm surge, tidal effects, and ponding), and slippage” 

Case law relating to s71 

In Auckland CC v Logan 1/10/99, Hammond J, HC Auckland AP77/99, the Court considered 
the meaning of “the land” in the context of s36(1)(a) of the Building Act 1991, which has been 
superseded by s71 of the Building Act 2004.  Section 36 read “the land on which the building 
work is to take place”, which is very similar to the wording of s71 “the land on which the 
building work is to be carried out”. 

In this case, the Court asked whether the wording refers to the area of land contiguous to the 
building or to the land in general.  The Court concluded that in this case, “the land” referred to 
the site itself where the building and the site were “intimately connected”.  As such, “the land” 
on which the building work is to be carried out does not have to refer to the entire site, but to 
the land that is intimately connected to the building works. 

Section 72 

Under s72, building consent authorities must grant building consent for building work on land 
subject to natural hazards if the building work will not accelerate, worsen, or result in a natural 
hazard, and it is reasonable to grant a waiver or modification of the building code in respect of 
the natural hazard concerned.  

Section 73 

Section 73 provides for the insertion of a notification condition (on the title for the property) 
within any consent granted under s72.  These conditions can relate to structural requirements 
for flood, wind, fire, earthquake and volcanic hazards. 

Earthquake-prone buildings 

Subpart 6 details special provisions for certain categories of buildings, including earthquake-
prone buildings. 

A building is regarded as earthquake-prone according to s122 if, having regard to its condition 
and to the ground on which it is built, and because of its construction, the building: 

 will have its ultimate capacity exceeded in a moderate earthquake (as defined in the 
Building (Specified Systems, Change the Use, and Earthquake-Prone Buildings) 
Regulations 2005 – see below); and 
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 would be likely to collapse causing: 

o injury or death to persons in the building or to persons on any other property; or 

o damage to any other property. 

This definition does not apply to a building that is used wholly or mainly for residential 
purposes unless the building comprises 2 or more storeys; and contains 3 or more household 
units.

Section 124 outlines the powers of territorial authorities in respect of such buildings, as 
follows:

 put up a hoarding or fence to prevent people from approaching the building nearer than 
is safe: 

 attach in a prominent place on, or adjacent to, the building a notice that warns people 
not to approach the building: 

 give written notice requiring work to be carried out on the building, within a time stated 
in the notice, to: 

o reduce or remove the danger; or 

o prevent the building from remaining insanitary. 

Territorial authorities must develop and adopt policy on earthquake-prone buildings under 
s131.  The policy must state the approach that the territorial authority will take in performing its 
functions under this Part, the territorial authority's priorities in performing those functions, and 
how the policy will apply to heritage buildings. 

Building Regulations 1992 (including the Building Code)

The Building Regulations 1992, and subsequent amendments, were made under the Building 
Act 1991 but are now treated as if they were regulations made under the Building Act 2004. 
(Note that the majority of the 1992 Regulations were revoked as from 31 March 2005, by the 
Building (Forms) Regulations 2004).  

The Building Code forms the first schedule to the regulations and is currently being reviewed 
to align it with the Building Act 2004.  The review will be completed by 30 November 2007. 

The Building Regulations 1992 include provisions for the stability of buildings from the effects 
of physical phenomena.  This specifically includes the effects of earthquake, snow, wind, fire, 
impact, differential movement, water, ground loss and slumping.  In addition, the regulations 
contain provisions to safeguard people from injury or illness, and other property from damage, 
caused by flooding, and to provide adequate lighting and warnings in times of emergency. 

Building (Specified Systems, Change the Use, and Earthquake-Prone Buildings) 
Regulations 2005

The Building (Specified Systems, Change the Use, and Earthquake-Prone Buildings) 
Regulations 2005 provide a definition of “moderate earthquake” for the purposes of 
understanding the meaning of ‘earthquake-prone’ buildings under s122 of the BA. 

A moderate earthquake means, in relation to a building, an earthquake that would generate 
shaking at the site of the building that is of the same duration as, but that is one-third as strong 
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as, the earthquake shaking (determined by normal measures of acceleration, velocity, and 
displacement) that would be used to design a new building at that site. 

8.1.4 Civil Defence Emergency Management Act 2002 (CDEMA) 

Table 28. Civil Defence Emergency Management Act 2002 (CDEMA) summary of provisions 

Legislation Section Relevance to natural hazard management 
s3 Gives the purpose of the Civil Defence 

Emergency Management Act 2002. 
s8-9 Outlines the appointment and functions of 

the Director of Civil Defence Emergency 
Management, including provision for the use 
of Director’s Guidelines and technical 
documentation.

s12-24 Civil Defence Emergency Management 
Groups.

s31-37 National Civil Defence Emergency 
Management Strategy. 

s39-47 National Civil Defence Emergency 
Management Plans. 

s48-57 Civil Defence Emergency Management 
Group Plans. 

s66-73
and 25 

Emergency Declarations and Powers. 

Civil Defence 
Emergency
Management Act 2002 
(CDEMA) 

s115 Regulations. 

The CDEMA aims to improve and promote the reduction of risks through: 

 partnerships with communities; 

 the reduction of community disruption from avoidable hazards and risks;  

 the reduction of fiscal risks from the costs of disruption;  

 more effective and efficient emergency readiness, response and recovery through the 
integrated activities of responsible agencies and relevant disciplines; and  

 culture, processes and structures that encourage and enable people and communities 
to undertake risk management, build operational capabilities for response and recover 
from emergencies. 

The entire Act is relevant to natural hazard management in New Zealand.  Outlined below are 
the key provisions contained in the Act. 

Hazards and risks coming within the ambit of the Act include those of a ‘technological’ origin 
(explosion, leakage or spillage of any dangerous gas or substance, technological failure, 
failure of or disruption to an emergency service or a lifeline utility, or actual or imminent attack 
or warlike act) (s4) as well as those arising from natural events. 
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CDEMA purpose

The purpose of the CDEMA is to: 

 improve and promote the sustainable management of hazards to contribute to well-
being, the safety of the public and the protection of property; 

 encourage and enable communities to achieve acceptable levels of risk by applying 
risk management; provide for planning and preparation for emergencies and response 
and recovery in the event of an emergency; 

 provide for planning and preparation for emergencies and response and recovery in 
the event of an emergency; 

 require local authorities to coordinate CDEM through regional groups; 

 integrate local and national CDEM planning and activity; and 

 encourage the coordination of emergency management across emergency sectors. 

CDEMA framework and instruments

The purpose of the CDEMA is achieved through the Civil Defence Emergency Management 
(CDEM) framework outlined within the Act., which includes: 

 CDEM regulations (s115) 

 National CDEM Strategy (s31-37) 

 National CDEM Plan (s39-47) 

 CDEM Group Plans (s48-57) 

 Director's Guidelines (s8) 

The Director of Civil Defence Emergency Management (s8-9)

The CDEMA provides for the appointment of a Director of CDEM, whose functions and duties 
include:

 advising the Minister of Civil Defence;  

 identifying hazards and risks of national significance;  

 co-ordinating national implementation and promotion of civil defence emergency 
management;  

 monitoring and evaluating civil defence emergency management;  

 developing the National CDEM Plan, technical standards and guidelines;  

 monitoring performance; and 

 directing and controlling the resources available for civil defence emergency 
management during a national disaster. 
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Civil Defence Emergency Management Groups (s12-24)

CDEM Groups are a key part of the CDEMA.  A CDEM Group is a grouping of the local 
authorities in a region, cooperating with emergency services to identify and understand 
hazards and risks in that region, to prepare CDEM Group plans, and to manage regional 
hazards and risks.  Member groups have equal status and retain autonomy, and formal 
linkages with emergency service providers are required to be made. 

Civil Defence Emergency Management Plans (s48-57)

Under the CDEMA every CDEM Group must prepare and approve a Civil Defence Emergency 
Management Plan (CDEM Plan).  Each plan states the members of each group, the hazards 
and risks in the area and how each hazard/risk is to be managed.  Each plan must also 
develop objectives and explain the objectives relationship to the National Civil Defence 
Emergency Management Strategy. 

In addition, each plan is required to provide for arrangements for declaring a state of 
emergency in the region and the arrangements for co-operation and co-ordination with other 
Groups.

The CDEMA requires public consultation in the development of a CDEM Plan, and any 
interested persons may submit on the development of the proposed plan.  Each CDEM Plan 
had to be developed within two years after the date of CDEM Group establishment and must 
be reviewed after no more than five years in operation. 

Emergency declarations and powers (s66-73)

The CDEMA provides for local authority mayors (or delegated representatives) or the Minister 
of Civil Defence to declare a state of local emergency.  Only the Minister may declare a state 
of national emergency.  Emergencies have a seven day duration once declared, and can be 
extended or terminated within that time.  Forms for declarations are prescribed by the Civil 
Defence Emergency Management Regulations 2003. 

Emergency powers under the CDEMA enable CDEM Groups and controllers to: 

 close / restrict access to roads/public places  

 remove / secure dangerous structures and materials  

 provide rescue, first aid, food, and shelter  

 conserve essential supplies and regulate traffic  

 dispose of dead persons and animals  

 advise the public  

 provide equipment  

 enter onto premises  

 evacuate premises/places  

 remove vehicles  

 requisition equipment/materials and assistance. 
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8.1.5 Local Government Acts 1974 (LGA74) and 2002 (LGA02) 

Table 29. Local Government Acts 1974 (LGA74) and 2002 (LGA02) summary of provisions 

Legislation Section/ 
Part

Relevance to natural hazard management 

Part 6 Manages sewerage and stormwater drainage 
by territorial authorities including powers to 
provide for efficient drainage of private land, 
and maintenance of public drains to protect 
from flooding 

Local Government Act 
1974 (LGA74) 

Part 29 Provides for broad powers in the 
management of land drainage and rivers 
clearance, and enables territorial authorities 
to undertake land drainage and rivers 
control, including the use of bylaws. 

s93 Requires local authorities to prepare Long 
Term Council Community Plans (LTCCPs). 

Local Government Act 
2002 (LGA02) 

s149 Enables regional councils to make bylaws 
relating to flood protection and flood control 
works.

The LGA74 and LGA02 provide the general framework, obligations, restrictions and powers 
under which New Zealand's local authorities operate.  The purpose of the LGA02 is to provide 
for democratic and effective local government that recognises the diversity of New Zealand 
communities.  Both the LGA74 and the LGA02 contain provisions relating to flood 
management.  

Many sections of the LGA74 have been repealed by the enactment of the LGA02.  However, 
sections relating to the powers of local authorities in the provision of private drains, regulating 
the flow of flood water, and controlling drainage channels and watercourses, remain operative 
within the LGA74.  These sections are important for the management of watercourses for 
flooding and flood protection works within a local authority’s boundaries. 

The LGA02 follows the direction of control set down within the LGA74 and provides for bylaws 
which can relate specifically to flood protection and flood control works. 

Long Term Council Community Plans

The LGA02 requires local authorities to prepare Long Term Council Community Plans 
(LTCCPs) to describe the activities and strategic direction of the local authority over a ten year 
period.  This can include descriptions of local authority activities in relation to functions of 
regional councils and territorial authorities under the RMA (including management of natural 
hazards).

Flood management under the LGA74

Section 459 of the LGA74 provides powers for local authorities to require owners of land in 
certain cases to provide private drains including those which are necessary or expedient for 
the efficient drainage of the premises. 
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Local authorities have the power to remove, cut down, or grub up, any tree, the roots of which 
in the opinion of the authority have entered or are likely to enter any public drain, if life, 
property, or any road is in imminent danger from flood under s468. 

Part 29 of the LGA74 enables territorial authorities to undertake land drainage and rivers 
control, including the removal of obstructions from drainage channels and watercourses where 
that obstruction is likely to cause loss of life, injury, or damage to property in the district or to 
obstruct navigation. 

Regional councils can make bylaws under Part 29 for the purpose of regulating the erection of 
any structures where the structure will obstruct, or is likely to obstruct, the free flow of flood 
waters in any existing flood channel, and / or to require the removal, and burning of trees, 
plants, and other matter that will obstruct or is likely to obstruct the free flow of water in any 
watercourse or drainage channel or the free flow of flood waters in any existing flood channel. 

Flood management under the LGA02

Section 149 of the LGA02 provides power to regional councils to pass bylaws relating 
specifically to flood protection and flood control works, amongst others.

8.1.6 Local Government Official Information and Meetings Act 1987 
(LGOIMA)

Table 30. Local Government Official Information and Meetings Act 1987 (LGOIMA) summary 
of provisions 

Legislation Section Relevance to natural hazard management 
Local Government 
Official Information and 
Meetings Act 1987 
(LGOIMA) 

s44A(2) Provision for Land Information Memoranda 
(LIM)

LGOIMA aims to provide for the public availability of official information held by local 
authorities, and to promote the open and public transaction of business at local authority 
meetings.

LGOIMA provides for Land Information Memoranda (LIM) which must contain information 
identifying special features on a site, including natural hazards.  Under s44A(2) of LGOIMA, a 
LIM must include information identifying each special feature or characteristic of the land 
concerned, including (but not limited to) potential erosion, avulsion, falling debris, subsidence, 
slippage, alluvion, or inundation.  The territorial authority has the discretion under s44A(3) to 
provide for other information concerning the land as the authority considers, at its discretion, to 
be relevant.

LIMs can be applied for by anyone at any time and disclose information on a territorial 
authority’s files on land and buildings that already exist on a parcel of land.  The provision of 
LIMs places an onus on territorial authorities to ensure good record keeping systems and 
ensure information recorded on LIMs is accurate, in order to avoid potential legal disputes.  
LGOIMA does not provide any statutory protection for statements included, or not included, by 
territorial authorities in a LIM. 
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8.1.7 Environment Act 1986 (EA) 

Table 31. Environment Act 1986 (EA) summary of provisions 

Legislation Section Relevance to natural hazard management 
s2 Defines ‘natural hazard’.
s17 Outlines the matters to which regard is to be 

given in the consideration of issues within the 
Parliamentary Commissioner for the 
Environment’s functions. 

Environment Act 1986 
(EA)

s31 Outlines the functions of the Ministry for the 
Environment 

The EA, establishes the Ministry for the Environment (MfE) and the Office of the Parliamentary 
Commissioner for the Environment.  The EA aims to ensure that in the management of natural 
and physical resources, account is taken of intrinsic values of ecosystems, human and cultural 
values, and sustainability. 

The functions of the Commissioner and MfE, outlined within the EA, include obligations in 
relation to the management of natural hazards. 

Functions of the Parliamentary Commissioner for the Environment

The purpose of the Commissioner is to independently assess the capability, performance and 
effectiveness of the New Zealand system of environmental administration, and to provide 
advice and information that will assist managers to maintain and improve the quality of the 
environment.  

Section 17 of the EA outlines matters to which regard must be given in the performance of the 
Commissioner’s functions under the Act.  Under this section the Commissioner must have 
regard to whether any proposals, policies, or other matters, the consideration of which is within 
the Commissioner's functions, are likely to result in the occurrence, or increase the chances of 
occurrence, of natural hazards. 

Functions of the Ministry for the Environment

Section 31 details the functions of MfE, which include the provision (to the Government, its 
agencies, and other public authorities) of advice on the identification and likelihood of natural 
hazards and the reduction of the effects of natural hazards. 

8.1.8 Conservation Act 1987 (CA) 

Table 32. Conservation Act 1987 (CA) summary of provisions 

Legislation / Policy Section Relevance to natural hazard management 
Conservation Act 1987 
(CA)

s13 Allows the closure of conservation areas to 
public entry for reasons of public safety or 
emergency. 
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Legislation / Policy Section Relevance to natural hazard management 
s17B Provides for statements of general policy for 

the implementation of the Act, and for any 
conservation area.  The ‘Conservation 
General Policy’ includes a natural hazards 
section outlining policy on the management 
of natural hazards within conservation areas. 

s17D-17I Provides for conservation management 
strategies and conservation management 
plans that can potentially be used for natural 
hazard management. 

Policy 8(a) Provides for the management for natural 
hazards on public conservation lands and 
waters, and provides guidance on how any 
management is to take place. 

Policy 8(b) Provides for the development of a hazard 
and risk management plan by the 
Department where a high level of risk to 
people, places or property arises from a 
natural hazard. 

Policy 8(c) The Department should provide information 
to enable people to assess the risks from 
natural hazards that may occur on public 
conservation lands and waters.  

Policy 8(d) People will be responsible for their own 
decisions on the risks that they are prepared 
to take arising from natural hazards on public 
conservation lands and waters. 

Conservation General 
Policy

Policy 8(e) Allows the Department to notify the closure 
of any part of public conservation lands and 
waters to public entry when it considers there 
to be imminent danger to people and 
property that cannot be reasonably avoided 
by other means. 

The CA does not specifically aim to manage natural hazards.  The purpose of the Act is to 
establish the Department of Conservation (the Department) and a framework for managing 
conservation areas within New Zealand. It is not a function of the Department to manage 
natural hazards under this Act.  However, there are a number of provisions within the Act that 
have relevance when looking at the legislative framework for managing natural hazards in 
New Zealand. 

The most obvious provision relating to natural hazard management is s13, which allows the 
closure of conservation areas to public entry for reasons of public safety or emergency.  
However, the provisions relating to management of conservation areas appear to have greater 
relevance.

The Act provides for a number of mechanisms for the management of conservation areas.  
Section 17B provides for statements of general policy for the implementation of the Act, and 
for any conservation area.  The ‘Conservation General Policy’ includes a natural hazards 
section outlining policy on the management of natural hazards within conservation areas (see 
below).
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Conservation management strategies and plans are other tools that can potentially be used for 
natural hazard management within conservation areas.  Sections 17D to 17I provide for 
conservation management strategies and conservation management plans.  For example, the 
Canterbury Conservation Management Strategy provides policy on the management of visitor 
safety to conservation areas within the Canterbury Conservancy - the policy is low level and 
aims to ensure that information is provided on potential risks from the occurrence of natural 
hazards on conservation land. 

Conservation General Policy

The Department’s Conservation General Policy provides for the management of natural 
hazards on public conservation lands and waters, and provides guidance on how any 
management is to take place (Policy 8(a)).  For example, management of natural hazards 
should be undertaken with minimal interference to natural processes, natural resources, and 
historical and cultural heritage. 

Policy 8(b) provides for the development of a hazard and risk management plan by the 
Department where a high level of risk to people, places or property arises from a natural 
hazard.  The hazard and risk management plan should identify options to address risks.  
Interested people and organisations are to be informed of any proposed actions to alleviate 
those risks identified within the plan. 

Policy 8(c) and 8(d) aim to ensure that the Department provides information to enable people 
to assess the risks from natural hazards that may occur on conservation lands, and recognise 
that people are responsible for their own decisions on the risks that they are prepared to take 
arising from natural hazards on public conservation lands. 

Policy 8(e) allows the Department to notify the closure of any part of public conservation lands 
and waters to public entry when it considers there to be imminent danger to people and 
property that cannot be reasonably avoided by other means. 

8.1.9 Soil Conservation and Rivers Control Act 1941 (SCRCA) 

Table 33. Soil Conservation and Rivers Control Act 1941 (SCRCA) summary of provisions 

Legislation Section Relevance to natural hazard management 
s16-18 Manage and control soil conservation 

reserves and prevent injury to other land. 
s30 Provision for the Minister to make grants or 

loans to any person or body for constructing 
defences against water. 

s126 Powers to construct, alter, repair and 
maintain works to minimise and prevent 
damage by floods and erosion. 

Soil Conservation and 
Rivers Control Act 1941 
(SCRCA) 

s133 Maintain and improve watercourses and 
defences against water. 
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s134 Undertake afforestation and other planting 
and the destruction of animals that are likely 
to damage vegetation for soil erosion and 
flood control purposes. 

s135 Undertake surveys and investigation; 
purchase land and exercise other incidental 
powers.

The overriding purpose of the SCRCA is to make provision for the conservation of soil 
resources, the prevention of damage by erosion and to make better provision for the protection 
of property from damage by floods.  Catchment Boards were established under the Act in 
order to achieve its purpose, and were responsible for activities within their catchment district.  
Regional councils have now inherited the functions, duties and powers of a Catchment Board. 

With the passage of the RMA, a number of regulatory powers in the SCRCA were repealed 
and replaced by plan and rule making powers contained in the RMA. 

However, regional councils still retain a number of operational functions and powers under the 
SCRCA.  These include:  

 functions to manage and control soil conservation reserves (s16);  

 powers to construct, alter, repair and maintain works to minimise and prevent damage 
by floods and erosion (s126);

 maintaining and improving watercourse and defences against water (s133);  

 undertaking afforestation and other planting and the destruction of animals that are 
likely to damage vegetation for soil erosion and flood control purposes (s134);  

 undertaking surveys and investigations; and 

 purchasing land and exercise other incidental powers (s135).  

8.1.10 Land Drainage Act 1908 (LDA) 

Table 34. Land Drainage Act 1908 (LDA) summary of provisions 

Legislation Section Relevance to natural hazard management 
s16-s28 Outlines the powers of drainage boards, 

including power to construct and maintain 
drains and watercourses, make drains from 
private lands, and to order the removal of 
trees.

s25 Requires regional councils to ensure that 
watercourses and drains vested in or under 
their management do not become a 
nuisance.

Land Drainage Act 1908 
(LDA)

s61 Provides for any local authority not within a 
drainage district or river district (under the 
River Boards Act 1908) to have and exercise 
the powers exercised by drainage boards. 
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Legislation Section Relevance to natural hazard management 
s62 Empowers regional councils to order the 

removal of obstructions, where there is any 
watercourse or drain whose obstruction is 
likely to cause damage to any property. 
Regional councils are empowered to direct 
occupiers or landowners to remove from the 
watercourse or from their land on the banks 
of a watercourse, any obstruction that is 
calculated to impede the free flow of water. 

The LDA provides for the establishment of drainage districts and boards and for powers of 
local authorities in relation to the cleaning, repairing and maintaining of watercourses and 
drains.  Powers are provided to order the removal of obstructions from watercourses or drains 
where an obstruction is likely to cause damage to property. 

Regional councils are required by s25 of the LDA to ensure that watercourses and drains 
vested in or under its management do not become a nuisance. 

Section 61 of the LDA for any local authority not within a drainage district or river district 
(under the River Boards Act 1908) to have and exercise the powers exercised by drainage 
boards.  Drainage Boards (regional councils) may, for the purposes of the LDA, construct or 
maintain drains and watercourses, including cleansing, repairing, deepening, widening, 
straightening or diverting any new or existing watercourse. 

Section 62 gives regional councils the power to order the removal of obstructions including 
earth, stone, timber, trees, plants, weeds where there is any watercourse or drain whose 
obstruction is likely to cause damage to any property.  Regional councils are empowered to 
direct occupiers or landowners to remove from the watercourse or from their land on the banks 
of a watercourse, any obstruction that is calculated to impede the free flow of water. 

8.1.11 Forest and Rural Fires Act 1977 (FRFA) 

Table 35. Forest and Rural Fires Act 1977 (FRFA) summary of provisions 

Legislation Section Relevance to natural hazard management 
s10 Sets fire authority for each territorial area as 

the territorial authority having territorial 
jurisdiction in respect of that area. 

s11 Sets fire authority for each state area as the 
Minister of Conservation. 

s12 Fire authorities may make bylaws for fire 
control purposes and can carry out such fire 
control measures as the fire authority thinks 
fit.

Forest and Rural Fires 
Act 1977 (FRFA) 

s19(3) Any measures imposed through s12 (above) 
must have regard to any relevant national or 
regional policy statements, regional or district 
plans or regulations made under the RMA. 
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 s36 This section outlines the powers of principal 
fire officers and rural fire officers upon the 
outbreak of fire, and can in specified 
circumstances, be made subject to the 
overall requirements of the civil defence 
controller during a state of civil defence 
emergency under the CDEMA. 

The FRFA provides for the safeguarding of life and property related to fire in forests and rural 
areas.

The FRFA establishes rural fire districts and fire authorities.  The fire authority is deemed to be 
the territorial authority for each territorial area, and the Minister of Conservation for state areas 
(conservation land). 

The FRFA outlines functions of fire authorities, which include the promotion and carrying out of 
fire control measures and the development of a fire plan for the district. 

Section 12 provides for fire authorities to make bylaws for fire control purposes and to carry 
out such fire control measures as the authority thinks fit.  These measures must have regard 
to any relevant national or regional policy statements, regional or district plans or regulations 
made under the RMA.  Special powers are provided for the control of activities during periods 
of extreme fire hazard. 

Section 36 outlines the powers of fire officers upon the outbreak of fire. 

8.1.12 Other relevant legislation 

Legislation relating to natural hazards is not just limited to the Acts and regulations discussed 
above.  There is a variety of other legislation that impacts on how natural hazards are 
managed.  These Acts may place requirements on particular groups, assist in land use 
planning and hazard identification or they may be the Acts that govern particular lifeline 
utilities.  They include (but are not limited to): 

Climate Change Response Act 2002 

Earthquake Commission Act 1993  

Defence Act 1990

Broadcasting Act 1989  

Telecommunications Act 1987 

Public Works Act 1981 

Health Act 1956
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8.2 National- and regional-level planning guidelines 

Currently, there are various national- and regional-level planning guidelines available to assist 
in planning for natural hazards, many of which are easily accessible through the internet. 

National-level planning guidelines have been developed by the Ministry for the Environment 
(MfE), the Department of Conservation (DoC), the National Institute of Water and Atmospheric 
Research (NIWA), and other national level organisations.  These guidelines tend to be on 
specific hazards, for example flooding, earthquakes, or coastal hazards. 

Table 36 shows a selection of those guidelines for natural hazard planning that are most 
accessible, but this is not an exhaustive list. 

Table 36. National- and regional-level planning guidelines 

Note: Please refer to the ‘References and bibliography’ section of the report for full references.

Publication Subject Description Reference 
Planning for 
Development of Land 
on or Close to Active 
Faults: A guideline to 
assist resource 
management planners 
in New Zealand 

Faultlines These guidelines provide 
direction on land use planning 
approaches for land on or 
close to active faults.  Includes 
case studies from Wellington 
City Council and Kapiti Coast 
District Council. 

Ministry for the 
Environment 
(2003b)

Climate change 
guidance note  

Climate
change / 
meteorological
hazards

Best practice information 
(including examples) on 
considering and responding to 
climate change effects under 
the RMA.  Outlines methods of 
response (generally those 
used for natural hazard 
management). 

www.qualitypla
nning.co.nz- 
MfE Quality 
Planning
website

Coastal Hazards and 
Climate Change: A 
guidance manual for 
local government in 
New Zealand 

Coastal
hazards / 
climate change

The effects of climate change 
are likely to lead to increased 
coastal hazards.  This manual 
provides guidance on 
appropriate assessment and 
response options. 

New Zealand 
Climate
Change Office 
(2004a)

Planning for Climate 
Change Effects on 
Coastal Margins 

Coastal
hazards / 
climate change

Guidance on planning for 
climate change hazards on the 
coast, including mitigation and 
adaptation strategies. 

Ministry for the 
Environment 
(2001)

Climate Change 
Effects and Impact 
Assessment: A 
guidance manual for 
Local Government in 
New Zealand 

Climate
change

Guidance on identifying and 
quantifying opportunities and 
hazards posed by climate 
change, and incorporating risk 
assessment into planning 
processes.

New Zealand 
Climate
Change Office 
(2004b)
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Publication Subject Description Reference 
Managed Retreat 
from Coastal Hazards: 
Options for 
Implementation 

Managed
retreat / 
Coastal
hazards

This report considers a range 
of options for implementation 
of managed retreat (shifting 
assets and activities away 
from the coastal processes 
threatening them).  It aims to 
provide an information base to 
assist in broadening the 
knowledge of coastal hazard 
management options, and to 
form a basis for further 
discussion on how managed 
retreat might operate in 
practice.

Andrew
Stewart
Limited (2006) 

Managing the Flood 
Hazard: A Civil 
Defence Emergency 
Management 
Perspective,
Information for Local 
Government 

Flooding This report considers roles and 
responsibilities for flood 
management, and regimes 
and mitigation measures to 
reduce impacts of the flood 
hazard.

Ministry for 
Emergency
Management 
(2000)

Options for Managing 
Risks from Tsunami in 
the Wellington Region 

Tsunami Although this is a report 
commissioned for the 
Wellington region, it identifies 
a ‘tool kit’ of management 
options that territorial 
authorities can consider for 
application in their district. 

Tonkin & 
Taylor Ltd 
(2002a)

Volcanic Risk 
Mitigation Plan 

Volcanic
hazards

Although this is an 
Environment Waikato report, 
the content is generic to 
volcanic hazards for all areas.  
The report describes likely 
hazards and possible 
mitigation techniques for 
before and during a volcanic 
hazard event. 

Environment 
Waikato
(1999)

National Civil Defence 
Emergency
Management Plan 
Order 2005 (‘the 
National CDEM Plan’) 

Emergency
management 

The National CDEM Plan is 
made under sections 39–47 of 
the Civil Defence Emergency 
Management Act 2002 (CDEM 
Act). It sets out the national 
level principles, arrangements, 
commitments and frameworks 
that apply to the 
management of states of 
national emergency or 
emergencies of national 
significance. 

Ministry of Civil 
Defence and 
Emergency
Management 
(2005)
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Guide to the National 
CDEM Plan 

Emergency
management 

The purpose of the Guide is to 
inform, assist and support New 
Zealand agencies to prepare 
for, and respond to, states of 
national emergency or 
emergencies of national 
significance in accordance with 
provisions in the National 
CDEM Plan.  The Guide 
provides information on 
operational arrangements and 
additional information to 
support the National CDEM 
Plan.

Ministry of Civil 
Defence and 
Emergency
Management 
(2006)

Earthquake-Prone
Building Provisions of 
the Building Act 2004: 
Policy Guidance for 
Territorial Authorities 

Building Act / 
Earthquake-
prone policy 

A guidance document aimed at 
assisting territorial authorities 
in the development of their 
policies on earthquake-prone 
buildings, as required by s131 
of the Building Act 2004. 

Department of 
Building and 
Housing
(2005)

Assessment and 
Improvement of the 
Structural
Performance of 
Buildings in 
Earthquakes

Currently in draft 
format

Building Act / 
Earthquake-
prone policy 

Explains the grading scheme 
referred to in Appendix 2 of the 
Department of Building and 
Housing policy guidance 
document (as above).  The 
grading scheme is not required 
by the Building Act but 
provides territorial authorities 
with a simple way of 
determining the earthquake 
risk grade of buildings.  
Includes a discussion of 
legislative and regulatory 
issues, and implementation 
issues for territorial authorities.

New Zealand 
Society for 
Earthquake
Engineering 
(2005)

There are also a number of additional emergency management guidelines available on the 
Ministry of Civil Defence and Emergency Management website (www.civildefence.govt.nz). 
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8.3 Mechanisms available for planners and decision-
makers

From the above assessment of the legislative framework and national-level planning 
guidelines, the following is a summary of the statutory and non-statutory mechanisms 
available to planners and decision-makers for managing natural hazards: 

 Standards – National Environmental Standards; building engineering; codes of 
practice.

 Policy – National Policy Statements; strategies for sustainable management; 
earthquake prone building polices; New Zealand Coastal Policy Statement. 

 Plans (regional / district) – objectives, policies and methods; control land uses / 
subdivision; structure plans; annual plans; Long Term Council Community Plans . 

 Consents – Resource Management Act consents with conditions; Building Act 
restrictions / limitations. 

 Licensing – Building Act restrictions / limitations. 

 Regulatory – emergency works; bylaws; building design; civil defence emergency 
management. 

 PIMs/LIMs – identify potential hazards; identify special features of hazards. 

 Works – engineering solutions; forestry planting / buffers; protection works. 

 Response planning and management – recovery plans; Civil Defence Emergency 
Management Plans; warning systems. 

 Education – programmes; consultation. 

 Research – risk assessments; identification of return periods; information collection . 

 Advice and advocacy – best practice guidelines. 

 Environmental management systems. 

 Financial incentives – rates relief; grants; purchase of land. 

 Management of areas / hazards – adopt principles of management; reserves; vesting 
of land as reserves through subdivision. 

 Monitoring of hazards. 

Those mechanisms that can be utilised in regional and district plans are discussed in more 
detail in section 9 of this report. 
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8.4 Sources of information 

The sources of information listed below have been used in the preparation of this section.  
Please refer to the ‘References and bibliography’ section of the report for full references. 

www.building.govt.nz - Department of Building and Housing (Building Act 2004) website

www.brookersonline.co.nz - Brookers Legal Databases website

www.civildefence.govt.nz - Ministry for Civil Defence and Emergency Management website

www.dbh.govt.nz -Department of Building and Housing website

www.doc.govt.nz - Department of Conservation website

www.legislation.co.nz - Public Access to Legislation Project website 

www.mfe.govt.nz - Ministry for the Environment website 

www.qualityplanning.co.nz - Ministry for the Environment Quality Planning website 

Andrew Stewart Limited (2006) 

Department of Building and Housing (2005) 

Department of Conservation (2000)

Department of Conservation (2005a)

Department of Conservation (2005b) 

Environment Waikato (1999) 

Ministry for Emergency Management (2000) 

Ministry for the Environment (2001) 

Ministry for the Environment (2003b) 

Ministry of Civil Defence and Emergency Management (2005) 

Ministry of Civil Defence and Emergency Management (2006) – draft version 

New Zealand Climate Change Office (2004a)

New Zealand Climate Change Office (2004b) 

New Zealand Society for Earthquake Engineering (2005) 

Taranaki Regional Council (1992a)

Tonkin & Taylor Ltd (2002a) 
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9 Best practice 

The section provides an overview of the provisions adopted by local authorities in New 
Zealand to address natural hazards in regional policy statements, regional and district plans, 
and best practice guidelines.  It also comments on whether the approaches adopted are best 
practice and whether other mechanisms discussed in section 8 above could be adopted to 
ensure best practice.  

9.1 The role of regional policy statements and 
regional and district plans 

In order to identify the approaches to natural hazards in regional policy statements and 
regional and district plans to determine whether they represent best practice, this section firstly 
sets out the context of the role of regional policy statements and regional and district plans. 

The responsibilities of territorial local authorities are discussed in section 8 of this report and 
include control over the use of land (including designations and heritage orders), subdivision, 
noise and hazard mitigation. 

Regional policy statements and regional and district plans are located within a hierarchy of 
planning instruments under the RMA as described in Figure 6 below.  While regional plans 
other than regional coastal plans are optional, territorial authorities are responsible for the 
mandatory preparation of district plans, which must now give effect to any national or regional 
policy statement (s75(3)).  District plans must also not be inconsistent with any regional plan 
(s75(4)).

Figure 6. Hierarchy of planning instruments under the RMA

The matters to be considered in regional policy statements are given in s61 of the RMA, and 
the contents of regional policy statements are outlined in s62.  The matters to be considered in 
regional and district plans are specified in s66 and s74 of the RMA respectively.  The contents 

National Policy Statements 
and National 

Environmental Standards 

Water Conservation 
Orders

Regulations NZ Coastal Policy 
Statement

District Plans 

Regional Policy Statements 

Heritage Orders 

Regional Plans 

Designations 
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of regional and district plans are specified in s67 and s75 respectively.  The process for 
preparing or changing a regional policy statement or regional or district plan is provided in s60, 
s65 and s73 and the First Schedule of the RMA. 

Regional policy statements and regional and district plan development is undertaken within a 
cycle of public policy development including consideration of appropriate objectives, policies 
and methods.

What are the region / district’s objectives?

An objective is a statement of what will be achieved when the issue is resolved, or the 
intended outcome (Ministry for the Environment, 2003a). 

What are the region / district’s policies?

Policies describe the position, consideration or criteria applied in deciding whether an activity 
or effects should be allowed.  They guide the local authority on what will be allowed in any 
given circumstance. 

“Policies describe how a particular objective is to be achieved. i.e. a course of action 
to be pursued to achieve certain environmental outcomes. A policy will thus need a 
specific programme of actions to carry it out.” 
(Policy Framework Guidance Note, www.qualityplanning.org.nz)

Policies in the district plan will outline how the objectives for natural hazard management 
included in the plan will be achieved. 

What methods are appropriate?

A method is the way a policy is implemented (Ministry for the Environment, 2003a). 

Section 32 of the RMA requires an evaluation of the objectives, policies and methods included 
in a regional policy statement or regional or district plan.  This involves an assessment of the 
available options to ensure the most efficient and effective objectives, policies and methods 
are adopted in the policy statement or plan, and an evaluation of the costs and benefits of 
adopting the chosen options. 

9.2 Approaches to natural hazards 

The following section discusses the approaches to natural hazards adopted in a number of 
regional policy statements and regional and district plans, identified through research 
undertaken for this project. 

The following format has been adopted to address these approaches: 

 identification of the hazard 

 outline of policy statement or plan approach and provisions – objectives, policies and 
methods (including rules) 

 comment regarding whether best practice has been adopted 
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 identification of other mechanisms (as identified in Section 8 above) that could be 
adopted as best practice 

9.2.1 Generic management / investigation of natural hazards 

Our research shows that a number of policy statements and plans address natural hazards at 
a generic level. 

Regional policy statements tend to provide generic statements on management of natural 
hazards.  Some regional and district plans also have generic policies and objectives for natural 
hazard management, or ones that are applicable across all natural hazards rather than being 
specific to a hazard type. 

Identification of hazard

Use and development in areas prone to natural hazards. 

Policy statement or plan approach

Objectives

The following outcomes are sought in the objectives: 

 Improved knowledge of risk from natural hazards (Timaru District Plan); promotion of 
public awareness of the extent, character and consequences of natural hazards, 
enabling people to take appropriate actions (Invercargill City District Plan);

 A pattern of human settlement that provides a high level of personal safety from natural 
hazards for its inhabitants; avoids or mitigates the risk to property and infrastructure 
from natural hazards; and does not accelerate or worsen the adverse effects of natural 
hazards upon the natural and physical environment (Gisborne Combined Regional 
Land and District Plan; Invercargill City District Plan);

 The protection of natural features that could lessen the impact of natural hazards  
(Gisborne Combined Regional Land and District Plan);

 Roles of authorities involved in management of natural hazards clearly identified and 
responsibilities consistently implemented (Waikato Regional Policy Statement).

Policies

The following ways of achieving the objectives have been identified: 

 Identify research needs for important natural hazards and undertake relevant 
investigations (Timaru District Plan);

 Compile and publish Hazard Information Maps containing the best information known 
to Council on hazards - include areas of land susceptible to the effects of: riverine 
inundation; stormwater inundation; seismic activity; liquefaction; sea level rise/storm 
surge; coastal erosion; and wind (Invercargill City District Plan);

 Advise / educate the public of known hazards (through Hazard Information Maps) 
(Invercargill City District Plan);

 In extreme hazard areas where the natural hazard cannot be avoided or mitigated new 
development and any related subdivision should not occur; in all hazard prone areas, 
any new subdivision, use and development should avoid or minimise any risk of loss of 
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life or injury or other environmental damage due to natural hazard (Gisborne Combined 
Regional Land and District Plan);

 New subdivision, use and development, and significant infrastructure are located and 
designed to avoid significant natural hazards, unless there is a particular functional 
need to locate in an area subject to significant risk; new development within existing 
settlements which are at risk from natural hazards, shall not result in increased 
vulnerability, and should aim to reduce net vulnerability over time (Bay of Plenty 
Regional Policy Statement).

 Take into account susceptibility to a natural hazard risk when considering any resource 
consent application (Ruapehu District Council);

 Any assessment of a resource consent application within a hazard prone area shall 
consider the desirability of residential buildings being relocatable so they may be 
moved if the risk of damage becomes imminent (Gisborne Combined Regional Land 
and District Plan);

 Patterns of human settlement, development and activities should not induce or 
accelerate the risk of natural hazards; when assessing an application for a resource 
consent the effects of that application on any hazard risk shall be considered (Gisborne
Combined Regional Land and District Plan);

 Integrity of natural systems and features that provide a defence against natural 
hazards should be recognised and protected - these include: the capacity of foredunes 
to act as natural protection against inundation and erosion; wetlands; and margins of 
estuaries (Gisborne Combined Regional Land and District Plan);

 Recognise the limits of attempts to control natural processes by physical work and 
restrict such attempts to appropriate situations; mitigation works shall be designed and 
constructed in sympathy with the environment (Gisborne Combined Regional Land and 
District Plan);

 A precautionary approach should be adopted where activities with unknown or little 
understood effects are proposed, or the effects on natural processes are difficult to 
assess (Gisborne Combined Regional Land and District Plan).

Methods

The following methods have been identified in plans to implement the policies: 

 Promote natural hazard awareness and avoidance / mitigation measures (Timaru 
District Plan);

 Investigate the impact of natural hazards and methods to avoid / mitigate them; co-
operate with any investigation and identification of the cost of avoiding or mitigating 
natural hazards (Timaru District Plan);

 Carry out monitoring programmes to ensure the Council’s knowledge of natural 
hazards and hazard management is kept up to date (Timaru District Plan); 

 Maintain and update hazard register (Timaru District Plan);
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 Collate hazard information in the Hazard Information Maps, and advise the public of 
information contained within the Maps pertaining to property (Invercargill City District 
Plan); areas subject to natural hazards will be included in Hazard Overlays on planning 
maps; restrictions applying to these Overlays will be included in the Plan (Gisborne 
Combined Regional Land and District Plan);

 Zoning and general rules (Timaru District Plan).

Comment

The policy statements and plans reviewed as part of our research adopted an approach of 
identifying and mapping hazards, avoiding development in known hazard areas with high risks, 
and controlling activities in areas where hazard risks are less.  While a generic approach may 
be suitable as an overall outline of natural hazard management objectives and policies, is not 
likely to be specific enough to avoid / mitigate natural hazards.  Therefore, a hazard specific 
approach is likely to be most effective. 

In our view, the Timaru and Invercargill District Councils provide good examples of best 
practice for the generic management / investigation of natural hazards, and their approaches 
are described above.  The Gisborne Combined Regional Land and District Plan also provides 
some good approaches of best practice for generic management / investigation of natural 
hazards.

Overall we consider that there are enough best practice examples in the plans reviewed to 
develop model objectives, policies and methods applicable to all natural hazards for any best 
practice guide developed in the future. 

Other mechanisms

The following other mechanisms may be used to assist with the management of natural 
hazards generally: 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards

 education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures 

 risk assessments and risk mitigation plans 

 advice and advocacy e.g. best practice guidelines 

 National Policy Statements 

 emergency management planning, including warning systems 

 lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

9.2.2 Coastal Hazards 

As a result of New Zealand’s extensive and varied coastline, a large number of urban 
settlements adjoin the coast - four out of five of New Zealand’s major metropolitan areas are 
located (in part) in the coastal environment.  In recent years there has been an increased 
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pressure on coastal areas, with subdivision and development along the coastline having 
premium returns on investments. 

Our research shows that coastal hazards are addressed in coastal strategies, regional coastal 
plans, and district plans, in response to these increasing pressures on the coast. 

Identification of hazard

Coastal erosion and inundation from seawater are the two key natural hazards identified in 
plans.

Note that tsunami hazards are addressed separately in section 9.2.8. 

Policy statement or plan approach

Objectives

The following outcomes are sought in the objectives: 

 Proactively reduce the level of risk on coastal communities from coastal hazards to an 
acceptable level (Wairoa Coastal Strategy); no increase in the total physical risk from 
coastal hazards (Bay of Plenty Regional Coastal Environment Plan);

 Avoid, remedy or mitigate significant adverse effects on the environment as a result of 
measures used to manage coastal hazards (Regional Coastal Environment Plan for 
the Canterbury Region);

 Avoid, remedy or mitigate damage or adverse effects to land, structures and the 
environment arising from coastal erosion and inundation (Tauranga District Plan);

 Minimise the need for hazard protection works, and avoid or mitigate the actual or 
potential effects of coastal hazards by locating use and development away from areas 
which are subject to coastal erosion and sea water inundation (Regional Coastal 
Environment Plan for the Canterbury Region);

 Recognise the importance of natural buffers as a means of protecting against the 
effects of natural hazards within the coastal environment (Wairoa Coastal Strategy);

 Better understand coastal hazards in areas of the coastal environment where 
knowledge is limited, particularly where coastal hazards conflict with land-use or 
development (Wairoa Coastal Strategy).

Policies

The following ways of achieving the objectives have been identified: 

 Give priority to coastal hazard investigations and management in areas where there is 
a conflict between existing or proposed land use and hazards (Wairoa Coastal 
Strategy);

 Identify, within the open coast, areas sensitive to coastal hazards (Bay of Plenty 
Regional Coastal Environment Plan);

 Applications for new subdivision, use and development in areas sensitive to coastal 
hazard should be supported by a coastal hazards analysis (Bay of Plenty Regional 
Coastal Environment Plan);

 Provide information to encourage people to avoid locating in hazard prone areas 
(Regional Coastal Environment Plan for the Canterbury Region);
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 Adopt a precautionary approach to new subdivision and development where there is 
insufficient hazard information to determine the level of risk (Wairoa Coastal Strategy);

 Discourage new and further subdivision and development within areas identified as 
being subject to natural hazards (Wairoa Coastal Strategy);

 Relocate, avoid further development and/or retreat lawfully established buildings and 
activities in the coastal hazard erosion policy area (Tauranga District Plan);

 Subdivision shall not be undertaken on land wholly located with the current erosion risk 
zone (Tauranga District Plan);

 New habitable buildings should be located away from areas of the coastal environment 
that are, or have the potential to be, subject to sea water inundation or coastal erosion 
(Regional Coastal Environment Plan for the Canterbury Region);

 Subdivision within 50-year and 100-year Erosion Risk Zones will only be allowed where 
an alternative building site can be provided contiguous with and clear of the coastal 
hazard erosion policy area (Tauranga District Plan);

 Subdivision, land use, building and development in the Coastal Protection Area is non-
complying, so the natural coastal dune system and environment is retained in an 
undeveloped state and the effects of coastal erosion and inundation hazards on 
development are avoided (Tauranga District Plan);

 Buildings on the rocky open coast outside of the identified areas sensitive to coastal 
hazards, should be located so as to avoid the hazard of cliff or slope instability, and 
storm surge and wave run up; A minimum new building platform height of 6 metres 
above mean high water mark is recommended (Bay of Plenty Regional Coastal 
Environment Plan);

 Discourage residential development adjacent to river mouths or other areas potentially 
at risk from river mouth meandering (Bay of Plenty Regional Coastal Environment 
Plan);

 Encourage the incorporation of coastal hazard zones into wider building set backs or 
reserves established to provide for recreation, natural character, or waahi tapu (Bay of 
Plenty Regional Coastal Environment Plan);

 When exposed to risk from coastal erosion and inundation, buildings and activities 
within the coastal hazard erosion policy area shall be able to be practicably moved or 
relocated to an alternative building site beyond the coastal hazard erosion policy area 
and the foredune reinstated to maintain or enhance its natural buffering capacity 
(Tauranga District Plan);

 Review to assess risk of erosion and inundation, where sand dunes recede near to a 
building or activity, which may result in requirement for building / activity to be 
practicably moved to an alternative building site (Tauranga District Plan).

 Avoid or mitigate effects of new subdivision or use on the current active foredune 
areas; protection of active dune areas; use and development within 50-year and 100-
year Erosion Risk Zones can be undertaken in limited managed circumstances that 
maintain / enhance the natural buffering effect of the foredune area (Tauranga District 
Plan); Lowering of foredunes is to be avoided (Bay of Plenty Regional Coastal 
Environment Plan);

 The ability of pohutukawa and other coastal cliff vegetation to maintain the stability of 
coastal cliffs is to be protected (Bay of Plenty Regional Coastal Environment Plan);
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 Subdivision, use and development should not compromise the integrity of natural 
defences to coastal hazards (Tauranga District Plan); natural features that buffer the 
effects of coastal hazards should be protected (Regional Coastal Environment Plan for 
the Canterbury Region);

 Protect natural values and features that provide natural hazard protection; allowance 
should be made for the future inland migration of some natural features as a result of 
coastal processes (including sea level rise) (Bay of Plenty Regional Coastal 
Environment Plan); protect, maintain and enhance natural buffers that defend against 
the adverse effects of coastal hazards (Wairoa Coastal Strategy);

 Any new development in the coastal environment should be designed or located in 
such a way that the need for coastal protection works is minimised (Regional Coastal 
Environment Plan for the Canterbury Region); new subdivision, use and development 
should be so located and designed that the need for hazard protection works is 
avoided. (NZCPS, Policy 3.4.5);

 Take a precautionary approach to the installation of coastal hazard protection works – 
including consideration of abandonment / relocation of existing structures, and using 
soft protection works (Bay of Plenty Regional Coastal Environment Plan); limit the use 
of physical protection measures to those areas where all other options have been 
exhausted and it is necessary to protect the community, infrastructure and/or public 
health and safety (Wairoa Coastal Strategy);

 Network utility infrastructure and services should be provided for, subject to adverse 
effects being avoided, remedied or mitigated (Regional Coastal Environment Plan for 
the Canterbury Region); when assessing future upgrades of existing infrastructure 
include assessment of the option of relocation (Wairoa Coastal Strategy);

 The following standards / criteria should be applied to the identification of coastal 
hazard areas: (Bay of Plenty Regional Coastal Environment Plan)

o Erosion impacts of sea level rise: The Intergovernmental Panel on Climate 
Change best estimate, presently the IPCC 1995, IS92a scenario estimates (this 
is 0.49 metres by the year 2100), should be used. 

o Shoreline response to storm erosion and flooding: Scientifically appropriate 
models should be used, such as those based on, but not restricted to, the 
Bruun Rule. 

o Planning horizon: A 100-year planning horizon should be used.  

o Long term trend: This should be derived from cadastral, aerial photography, 
surveys, or other reliable historic data. The reference shore adopted should be 
the toe of the foredune where these land forms occur, or elsewhere should be 
the seaward limit of vegetation or some other datum as appropriate. 

o Short term fluctuation: This should be derived from the most reliable records 
available at the time for particular stretches of the coast, and should err on the 
side of caution. 

o Dune stability factor: This should be based on the angle of repose (AOR) of the 
dune sands as defined locally. 

o Factor of safety: The coastal hazard area assessment should include an 
appropriate factor of safety, either built into the above criteria and standards, or 
added on in the final stage in the calculation. 



 - 100 -  

o Any profiles (cross sections) should be carried out to accepted surveyors 
standards and practice. All levels must be in terms of mean sea level to Moturiki 
datum.

 The following standards / factors should be applied when determining minimum ground 
levels or building platforms (for estuaries and harbours): (Bay of Plenty Regional 
Coastal Environment Plan)

o Sea level rise which is currently 0.49 metres: The sea level rise should be the 
official best estimate by the Intergovernmental Panel on Climate Change 
(currently the IPCC 1995, IS92a scenario estimate of 0.49 metres) over a 100-
year planning horizon. 

o Minimum annual exceedance probability of 2% (1% is recommended) - A 2% 
annual exceedance probability (AEP) means that those planning the 
development must design for a storm surge that has 2% chance of occurring in 
any one year (or on average, will occur once every 50 years). This is specified 
as a minimum standard. It is recommended that the 1% AEP standard is 
adopted for large new subdivisions, or sites where the value of assets at risk is 
high (or difficult to insure), or where there is infrastructure (e.g. pumping 
stations, electricity substations) which is important to the wellbeing of the 
community. 

o Tide level; barometric set up; and wind set up: It is recommended these factors 
are estimated as joint probabilities, by using an appropriate statistical 
technique.

o Estuary effects: Estuary effects includes the dynamic effect of storm surge in 
estuaries, wave set up at the estuary mouth which forces water into estuaries 
and differential wind stress across estuaries. Allowance of 0.33 metres is 
recommended if specific information is not available. 

o Factor of safety (0.5 is recommended). 

 In carrying out hazard assessments or considering resource consent applications the 
possibility and implications of climate change are to be recognised.  In particular the 
likelihood of the following matters should be considered: a change in sea level; altering 
of coastal processes; increased inundation of low lying estuarine areas; higher local 
temperatures; changes in rainfall patterns; and increase in cyclonic storms (Gisborne
Combined Regional Land and District Plan).

Methods

The following methods have been identified in policy statements and plans to implement the 
policies: 

 Coastal Hazard Overlays in planning maps - covering extreme risk area, high risk area, 
moderate risk area, safety buffer (to cover coastal erosion beyond 2100), and Areas 
Subject to Coastal Hazard (Gisborne Combined Regional Land and District Plan);

 Identify a coastal hazard erosion protection area and coastal protection area, within 
which development is restricted; prohibit subdivision and restrict development in the 
current erosion risk zone (Tauranga District Plan);

 Manage the location of new buildings and require provision of alternative building sites 
within the 50-year and 100-year Erosion Risk Zones (Tauranga District Plan);

 Require esplanade reserves upon subdivision and development of land abutting the 
foreshore, where it would mitigate natural hazards (Tauranga District Plan);
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 Investigations of actual and potential hazards – including regular data collection to 
determine changes in occurrence of natural events; preparing 5-yearly reports to 
territorial authorities on state of shoreline and changes in hazards, updating hazard 
maps at 10-year intervals (Regional Coastal Environment Plan for the Canterbury 
Region);

 Information provision / education on adverse effects of certain activities on natural 
beach system and measures which reduce the degree of hazard (Regional Coastal 
Environment Plan for the Canterbury Region);

 Coordination and joint action (with territorial authorities, DoC, iwi, interested / affected 
parties) to: (Regional Coastal Environment Plan for the Canterbury Region)

o identify practicable alternative locations for developments in hazard zones 

o identify policies for district plans to reduce potential damage to properties in sea 
water inundation zones 

o consider alternatives for avoiding / mitigating coastal hazards. 

 Encourage local authorities and community groups to undertake beach and dune 
conservation programmes and to use indigenous species when carrying out restoration 
planting (Regional Coastal Environment Plan for the Canterbury Region);

 Transfer of powers (under s33 RMA) where operation of rules governing activities in 
hazard zones can best be administered by the territorial authority (Regional Coastal 
Environment Plan for the Canterbury Region);

 Regional rules – discretionary activities in coastal hazard zones: (Regional Coastal 
Environment Plan for the Canterbury Region)

o The erection, reconstruction, placement, alteration, or extension of any 
structure;

o The disturbance (burning, grazing, or removal) of vegetation within active beach 
systems; 

o The formation of access tracks (including board walks) across an active beach 
system; 

o The artificial adjustment of a beach profile, (including dune re-contouring), 
within an active beach system; 

o The excavation, filling, or disposal of spoil in volumes greater than 5 cubic 
metres per 100 square metres of land area; 

o The removal of sand, rocks, shingle, shell, or other natural material from an 
active beach system in volumes greater than 5 cubic metres by any person 
within any 12 month period. 

 Regional rules – prohibited activities in coastal hazard zones: (Regional Coastal 
Environment Plan for the Canterbury Region)

o The erection or placement of any habitable building with a floor area greater 
than 25 square metres (or extension / alteration which causes the building to 
have a floor area greater than 25 square metres); 

o The construction of a landfill or the use of a landfill for the disposal of solid or 
hazardous waste; 

o The production or storage of any hazardous substance (with some exceptions); 
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o The construction of a new road or railway, but not including: (i) the 
reconstruction or realignment of an existing road or railway within the hazard 
zone; or (ii) the construction of a new road or railway that provides an access 
route to the Coastal Marine Area. 

 Coastal hazard assessments for priority areas and particularly parts of the coastline 
subject to development pressure (Gisborne Combined Regional Land and District 
Plan);

 Work with other statutory agencies to give legal protection to natural defence and 
buffer systems, this could include policies and rules regarding natural buffers in the 
Regional Coastal Plan (Wairoa Coastal Strategy);

 Work with landowners to protect natural buffers and defence systems. This could 
include voluntary retirement, fencing of susceptible areas, investigating funding 
opportunities for enhancement of these areas (Wairoa Coastal Strategy);

 Work with the community to define the opportunities and constraints from natural 
hazards in each coastal area. This should be done as part of community/structure 
planning. Key recommendations could include guidelines for development or protection 
in areas at high risk from coastal hazards (Wairoa Coastal Strategy);

 Work with and support other agencies to identify and confirm sites at risk from natural 
hazards (Wairoa Coastal Strategy);

 Require that information on effects from natural hazards provided with resource 
consent applications contribute to a database of hazards (Wairoa Coastal Strategy);

 Identify infrastructure at risk (e.g. roading) from natural hazards and alternative 
locations for this infrastructure. This should include the feasibility of securing the land 
so that ‘retreat’ is available as the preferred option (Wairoa Coastal Strategy);

 Inform and educate landowners and developers regarding natural hazards and their 
consequences and disseminate information on possible solutions (Wairoa Coastal 
Strategy);

 Adopt a ‘hierarchy of options’ to manage risk from coastal hazards, including the 
following assessment options (1=most preferred, 4=least preferred): (Wairoa Coastal 
Strategy)

1. Activities (e.g. beach accessways) and land use practices to protect natural 
barriers such as sand dunes, gravel ridges, cliffs, salt marshes and other 
vegetation.

2. Management of land use to avoid areas of coastal hazard (e.g. location of 
development away from coastal hazards, retreat or relocate infrastructure). 

3. Undertake ‘soft defence works’ such as revegetation, or beach nourishment. 

4. Undertake ‘hard structural works’ such as seawalls, rock armouring or 
groynes.

 Require adequate assessment of effects on natural hazards to be provided with 
applications for resource consents. This should make sure that new subdivisions and 
infrastructural developments are located and designed to avoid the need for hazard 
protection. This could be included as an evaluation criteria in the District Plan, as part 
of a request for further information, or via a variation to the District Plan (Wairoa 
Coastal Strategy);
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 Esplanade strips, wider esplanade reserves and generous building setbacks are to be 
protected and provided in areas where significant actual or potential coastal erosion 
hazards exist and/or in areas of high risk (Wairoa Coastal Strategy);

 Ongoing monitoring (Tauranga District Plan);

 Maintain and update hazard register; 

 Managed retreat. 

Comment

Our research has shown that coastal hazards are well recognised and there are many 
provisions in strategies and plans aimed at managing coastal erosion and inundation of land 
from seawater.  The plan provisions cover objectives, policies and methods, and standards 
that look to identify and map areas, reduce the risk of coastal hazards, manage effects, 
provide buffers, identify engineering solutions, and control activities by consent activity status 
and using standards. 

The Canterbury Regional Coastal Plan is one of the few plans that contains hazard controls for 
areas inland of the mean high water springs (MHWS).  The Draft Hawke’s Bay Regional 
Coastal Environment Plan also defines a wider coastal environment including: the coastal 
marine area; tidal waters and foreshore above MHWS; dunes; beaches; coastal cliffs; and 
other areas where activities occur or may occur which have a direct physical connection with, 
or impact on, the coast. 

Tauranga District Council, Wairoa District Council, Environment Canterbury and Environment 
Bay of Plenty provide good examples of best practice for coastal hazards. 

Overall we consider that there is a wealth of best practice examples in the plans reviewed to 
develop model objectives, policies and methods applicable to natural coastal hazards for any 
best practice guide developed in the future. 

Other mechanisms

The following other mechanisms may be used to assist with the management of natural 
coastal hazards: 

 Development setbacks e.g. Environment Waikato report on recommended setbacks for 
Coromandel beaches (Environment Waikato, 2002a); 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards;

 Apply provisions of Building Act to buildings and structures in natural hazard areas 

 Building guidelines to assist resource consent applicants to identify acceptable design 
solutions (Tauranga District Plan);

 Non-statutory plans e.g. Environment Waikato Coastal Erosion Risk Mitigation Plan 
(Environment Waikato, 1999a) and Coastal Flooding Risk Mitigation Plan (Environment 
Waikato, 1999b) – defining roles and future directions of management across different 
authorities and the community;. Rodney District Council’s Omaha Coastal 
Compartment Management Plan (Rodney District Council, 2003) which identifies local 
issues and intended actions for the coastal ‘compartment’; 



 - 104 -  

 Review (e.g. every 5 years) the physical extent of coastal hazard zones (Tauranga 
District Plan);

 Manage beach access to minimise human impact on identified sensitive frontal dunes 
(Tauranga District Plan, Gisborne Combined Regional Land and District Plan);

 Programme beach replenishment, nourishment and restoration works (through Annual 
Plan and LTCCP) (Tauranga District Plan);

 National Policy Statements; 

 Education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures; 

 Advice and advocacy e.g. best practice guidelines; 

 Engineering solutions e.g. sea walls; 

 Lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 Emergency management planning, including warning systems; 

 Emergency works; 

 Research, scoping studies, hazard vulnerability studies, risk assessments; 

 Charges / financial contributions; 

 Acquire / purchase land (Annual Plan, LTCCP). 

9.2.3 Earthquake (seismic) hazards 

New Zealand has a considerable history of seismic events, and physical features influenced 
by this seismic activity.  Major earthquake fault lines are defined, with smaller faults being 
surveyed regularly as development occurs on/adjoining them.  Earthquakes cannot be 
modified, therefore planning approaches can only reduce community vulnerability. 

National structural standards exist to minimise the effects of earthquakes on communities. 

Identification of hazard

Ground shaking; surface movement on a fault line causing ground deformation and 
destruction/damage to structures built across the fault line or within the crush zone; secondary 
effects such as landslides, flooding, liquefaction. 

Policy statement or plan approach

Objectives

The following outcomes are sought in the objectives: 

 To minimise the risks of earthquakes affecting people and property in the District as far 
as practicable (Matamata-Piako District Plan and a number of other plans). 

Policies

The following ways of achieving the objectives have been identified: 
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 Ensure appropriate uses, zones and performance standards are developed for areas 
known to be liable to …. ground rupture from faults (Kapiti Coast District Plan);

 Take a precautionary approach to development in suspected risk areas until further 
information on the extent and nature of earthquake risk becomes available (Matamata-
Piako District Plan);

 Area at risk from fault rupture causing permanent ground deformation along the 
Wellington Fault be managed by the Wellington Fault Special Study Area to address 
the effects of subdivision and development on the safety of people and their property 
(City of Lower Hutt District Plan);

 Suitable engineering and emergency management measures be adopted to safeguard 
people and their property from liquefaction, ground shaking and tsunami hazards (City
of Lower Hutt District Plan).

Methods

The following methods have been identified in plans to implement the policies: 

 Seek opportunities to increase knowledge about seismic hazards (Gisborne Combined 
Regional Land and District Plan); Identification and monitoring of the effects of 
earthquakes, research will continue to be carried out over the life of the District Plan 
(Hastings District Plan);

 Regional scale assessments of the various components of seismic hazard including 
surface fault rupture, ground shaking, tsunami, liquefaction and ground damage, 
landslides, and locally significant hazards (Regional Policy Statement for the 
Wellington Region);

 Maintain and update hazard register (various plans); 

 District Plan outlines an Earthquake Resource Management Unit (RMU), consisting of 
areas identified as being prone to seismic hazard. Rules will apply in this area in the 
future to prevent or restrict land use (Hastings District Plan);

 Mapping of fault avoidance zones: 

o Active fault lines and susceptibility of areas to liquefaction and ground shaking 
amplification from earthquakes are identified for informational purposes in 
District Plan Appendices (Hastings District Plan);

o Hazard (Fault Line) Areas identified on planning maps, 1:3,000 scale, including 
20 metre buffer zone either side of the likely fault rupture hazard zone 
(Wellington City District Plan);

o Fault maps should be at a minimum scale of 1:10,000 (Ministry for the 
Environment, 2003b). 

o A minimum buffer zone of 20 metres either side of the known fault trace or likely 
fault rupture zone is recommended (Ministry for the Environment, 2003b). 

 Ground shaking hazard maps to show the geographic variation in ground shaking 
hazard that could be expected during certain earthquake events (Greater Wellington 
Regional Council website: www.gw.govt.nz); 

 Requirement to provide a geotechnical report and engineering design report for 
resource consent applications for developments within hazard (fault line) area.  The 
engineering design report must detail additional engineering measures that will be 
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adopted to mitigate potential adverse effects from a fault rupture hazard event 
(Wellington City District Plan);

 Allow only one residential unit as a permitted activity in hazard (fault line) area 
(Wellington City District Plan);

 In any Hazard (Fault Line) Area, residential buildings shall have a maximum height of 
8m and be built with a light roof and light wall cladding (Wellington City District Plan);

 Multi-unit development within the Hazard (Fault Line) Area classified as a Discretionary 
(Unrestricted) Activity (Wellington City District Plan);

 Assessment criteria for rules including: (Wellington City District Plan)

o Whether the development is located in the fault rupture hazard area, and the 
extent to which the siting and layout of the development will reduce the effects 
of fault rupture on the safety of occupiers and neighbours; 

o The extent to which a geotechnical report and an engineering design report 
shows that the risk of building failure following a fault rupture on the safety of 
the occupiers and neighbours; 

 Construction, alteration and addition to buildings or structures exceeding a gross floor 
area of 30m² within a Hazard (Fault Line) Area is a Discretionary Activity (Restricted) in 
respect of the location and type of buildings or structures (Wellington City District Plan);

 Methods which become more permissive as risk of fault rupture decreases e.g. greater 
range of buildings allowed, less restrictive consent activity category, more use of 
Building Act controls, more use of non-regulatory approaches e.g. education (Ministry 
for the Environment, 2003b); 

 Determine consent category for buildings within a fault avoidance zone based on risk 
assessment.  As risk increases, consent category becomes more restrictive.  Evaluate 
risk using: 

o fault recurrence interval 

o fault complexity 

o Building Importance Categories (based on risk levels for building collapse 
according to building type, use and occupancy) 

o the risk the community is prepared to accept 

(Ministry for the Environment, 2003b) 

 Rules in the district plan can allow development in a fault avoidance zone only if 
resource consent is granted. This approach is suitable for well-defined faults, or 
distributed faults that have been accurately located (Ministry for the Environment, 
2003b);

 Building within a fault avoidance zone should be discouraged wherever possible 
(Ministry for the  Environment, 2003b);

 Restricted discretionary activity (City of Lower Hutt District Plan):

o All structures and buildings on any site where the whole site or a portion of the 
site falls within the Wellington Fault Special Study Area, excluding the following: 
Proposed accessory buildings which are not required for habitable or working 
purposes, or Utilities including associated uninhabited buildings, which are 
Permitted Activities.  Discretion restricted to: Safe Separation Distance of 
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Structures and Buildings from the Wellington Fault: For all structures and 
buildings, an engineering report will be required to confirm that the Wellington 
Fault is not within 20.0m of any proposed structure or building, or that the 
necessary engineering precautions have been taken. 

 Controlled activity: (Kapiti Coast District Plan)

o Any building which is within 20 metres of an earthquake fault trace as shown on 
the Planning Maps. The matters over which the Council reserves control are: 
The imposition of conditions to ensure appropriate engineering design to avoid, 
remedy or mitigate any adverse effects resulting from ground rupture. 

 The district plan may have to include provisions to ensure that the risk is not increased 
by intensified land use (such as urban infill) or by new building on sites not already 
occupied. It can also require geotechnical investigations and appropriate earthquake-
resistant design where appropriate (Ministry for the  Environment, 2003). 

Comment

Provisions in plans to address hazards from seismic events have been developed over the 
past 20 years.  Advances in research and geological information have also assisted with 
management options.  Our research has shown that the approaches adopted in plans centre 
on identification and mapping of fault avoidance zones; establishing rules to control activities 
and development; establishing standards and assessment criteria to assess individual 
consents in fault avoidance zones.  There appears to be a good link between the RMA and 
Building Act, and between planning and engineering solutions. 

While we consider these approaches are sound, the research has shown a variance between 
plans as to whether activities should be allowed within avoidance zones, and a variance in the 
activity status of such activities.  For example, we question the controlled activity status 
adopted by the Kapiti Coast District Plan as being good practice.  Alternatively, we consider 
the plan provisions adopted by the Hutt City Council, Hastings District Council, Wellington City 
Council and Greater Wellington provide good examples of best practice for earthquake 
(seismic) hazards. 

When preparing a best practice guide on earthquake (seismic) hazards, we also recommend 
that the following matters be considered: 

 an effective approach requires RMA and Building Act methods (Ministry for the  
Environment, 2003); 

 specific earthquake objectives and policies should be developed; 

 rules need to be based upon risk and the approach used in built-up areas should differ 
from the approach used in a greenfield area (Ministry for the  Environment, 2003); 

 existing use rights under the RMA also mean that when an existing building over a fault 
is damaged or burnt down, or requires rebuilding for whatever reason, it can be rebuilt, 
even once the risk has been realised (Ministry for the  Environment, 2003); 

 linkages between earthquakes and secondary effects (landslips, flooding, liquefaction) 
could be better defined. 
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Other mechanisms

The following other mechanisms may be used to assist with the management of earthquake 
hazards:

 Non-statutory plans e.g. Environment Waikato Earthquake Risk Mitigation Plan 
(Environment Waikato, 1997a) – defining roles and future directions of management 
across different authorities and the community; 

 Building Act measures and controls e.g. earthquake prone building policy – all territorial 
authorities are required to have such policy under the Building Act 2004.  The policy 
must state: the approach that the Council will take in performing its functions under the 
Building Act 2004; the Council’s priorities in performing those functions; and how the 
policy will apply to heritage buildings. 

 Building Importance Categories (BIC) can be used to make decisions on resource 
consents and to require conditions on buildings within fault avoidance zones (Ministry 
for the Environment, 2003b); 

 Non-regulatory methods: (Ministry for the Environment, 2003b) 

o purchasing at-risk land for passive recreational purposes 

o exchanging at-risk land with land that can be put to some other purpose 

o allowing greater development rights if land is retired or covenanted 

o taking at-risk land as a condition of subdivision consent (reserves contribution) 

o using financial incentives (for example, rates relief on at-risk land if it isn’t built 
upon)

o promoting and helping fund the use of covenants (privately or through the QEII 
National Trust) for the voluntary protection from development of open space on 
private land. 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards;

 Education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures; 

 Advice and advocacy (e.g. best practice guidelines); 

 Earthquake monitoring; 

 Emergency management planning; 

 Emergency works; 

 Engineering solutions; 

 Lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 Acquire / purchase land (Annual Plan, LTCCP). 
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9.2.4 Flooding Hazards 

In general, plans identify two types of flooding – lowland and plains areas flooded by rivers, 
and coastal areas flooded by sea water inundation.  Coastal hazards are addressed in section 
9.2.2. above. 

Identification of hazard

Large areas of land subject to some degree of flooding risk, including settlements. 

Policy statement or plan approach

Objectives

The following outcomes are sought in the objectives: 

 Minimise the adverse effects to property and the environment from flooding (Tauranga 
District Plan);

 Avoid further non-essential development or redevelopment in the most hazard prone 
locations of the district (Timaru District Plan);

 Mitigate effects in floodable areas other than most hazard prone locations (Timaru 
District Plan).

Policies

The following ways of achieving the objectives have been identified: 

 Prevent development in most hazard prone areas while allowing redevelopment with 
designs/modifications to reduce risk (Timaru District Plan); avoid development in low-
lying, possibly flood-prone areas, or permit only when risk from flooding to buildings / 
structures is avoided or fully mitigated (Tauranga District Plan)

 Encourage relocation to alternative sites (plan changes promoted by Council to assist)
(Timaru District Plan);

 Limit further rezoning for residential development (Timaru District Plan);

 Construction standard of 0.5% chance of flood reaching floor level in any one year 
(Timaru District Plan);

 Development shall be discouraged in flood hazard zones unless it can be 
demonstrated that all habitable floor levels are protected from the 1% AEP flood level, 
and that structures in the 1% AEP flood level do not divert overland flows onto 
neighbouring properties (Auckland Regional Policy Statement);

 Setback of buildings from stop banks (Timaru District Plan);

 Mitigation through design and location (Timaru District Plan);

 When developing plan provisions, or assessing resource and building consent 
applications, Council will adopt ‘design flood standards’ for flood hazard assessments 
e.g. peak flood flows, 100 year return period (Gisborne Combined Regional Land and 
District Plan);

 To impose appropriate standards on the subdivision, use and development in areas 
identified on the Hazard Information Maps as being subject to a high degree of risk 
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from either riverine inundation or sea level rise/storm surge (Invercargill City District 
Plan);

 To control the erection of, and extensions to, residences within areas identified on the 
Hazard Information Maps as being subject to a high degree of risk from either riverine 
inundation or sea level rise/storm surge (Invercargill City District Plan);

 In assessing any resource consent for subdivision, use or development in areas 
identified on the Hazard Information Maps as being subject to a high degree of risk 
from either riverine inundation or sea level rise/storm surge, to take into account: 
(Invercargill City District Plan)

o the degree of risk of flooding to the property; 

o the effects of flooding on the proposed development; 

o alteration to the water flow pattern; 

o the length of time that a building will be on the site; 

o the extent of any adverse effect from either riverine inundation or sea level 
rise/storm surge on residences; and 

o the need for new or upgraded hazard protection works and the effects of those 
works.

 That suitable engineering, emergency management and land use control measures be 
adopted to reduce the vulnerability of people and their property to flood hazards (City
of Lower Hutt District Plan);

 When carrying out flood mitigation works, existing vegetation shall be retained, where 
appropriate, to aid stability and maintain environmental quality. However, the planting 
of vegetation, which may, because of growth habit, restrict water flow and exacerbate 
the flooding hazard, shall be avoided (Auckland Regional Policy Statement).

Methods

The following methods have been identified in plans to implement the policies: 

 Rules prohibiting new household units in the most flood prone locations (while allowing 
reconstruction of existing units), and limiting alterations to existing units to 
modifications intended to reduce flood damage (Timaru District Plan);

 Cooperating with investigations of alternative locations and promoting district plan 
changes to assist people to move to sites less prone to natural hazards; (Timaru 
District Plan);

 Limiting zoning of additional land in flood plains (for urban purposes) to those areas 
where no practical alternative exists for the expansion of major settlements (Timaru
District Plan);

 Rule for residential activities requiring floors to be constructed above a flood with a 
0.5% chance of occurrence in any one year (Timaru District Plan); minimum building 
floor height (Tauranga District Plan);

 Rule for minimum habitable floor level based on height over design flood standard, or 
300mm-1.0m above general ground level, or 200-300mm above flood levels – 
depending on location (Gisborne Combined Regional Land and District Plan);

 Discretionary activity status given to: (Timaru District Plan)
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o erection of buildings/structures on landward side of stopbank, within 100 
metres of the centreline of the stopbank; 

o erection of buildings/structures on land subject to a risk of flooding which 
exceeds 2% in any year. 

 Prohibited activity status given to household units and other residential activities on 
the river side of a stopbank (Timaru District Plan);

 Require subdivision and development to identify and protect secondary flowpaths in 
their location and design (Tauranga District Plan);

 Flood hazard overlays in planning maps covering different types and scales of flood 
hazards such as: River and Floodway; Flood Ponding Areas; Flood Fringe Areas; Old 
River Loops; Urban Stormwater Flood Hazard Area; and Urban Floodways (Gisborne
Combined Regional Land and District Plan);

 Regional rules – restricted discretionary activities in flood hazard zones: (Gisborne 
Combined Regional Land and District Plan):

o annual cropping except maize and sweetcorn (river and floodway zone); 

o any activity in the road reserve that may result in the diversion or ponding of 
floodwaters, including any new road, road alteration or shape correction (most 
zones);

o new fencing other than temporary electric fencing and boundary fencing and 
boundary fencing (river and floodway zone); any new, or alterations to existing, 
solid fence along any property boundary (urban stormwater and urban ponding 
hazard areas); 

o construction of soil conservation and river control works (moderate/high hazard 
zone, river and floodway zone); 

o earthworks which alter the level of the land (most zones); 

o planting of trees or shrubs (river and floodway zone); planting of trees or 
shrubs on the banks/berms of rivers or streams (urban floodway zone); 

o construction or installation of network utility structures (most zones); 

o construction, relocation, additions / alterations of/to buildings (most zones); 

o the installation or alteration of culverting or bridging of streams, watercourses 
or rivers. (river and floodway zone, urban floodway zones); 

o establishment of woodlots, shelter belts or new permanent horticulture 
(moderate/high hazard zone); 

o with discretion restricted to: 

 restriction or diversion of the passage of floodwaters; 

 aggradation of the bed or berms of the rivers; 

 the endangering of lives or property in the event of flooding. 

 Regional rules – prohibited activities in flood hazard zones: (Gisborne Combined 
Regional Land and District Plan):

o the construction of all new buildings (except network utilities), and addition to 
or alteration of existing residential buildings (river and floodway zone); 
construction and relocation of residential buildings (old river loops); 
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construction / addition of/to any building/structure not provided for in other 
rules;

o commercial horticulture involving perennial tree or shrub species (river and 
floodway zone); 

o artificial shelter belts (river and floodway zone); 

o cropping of maize or sweetcorn (river and floodway zone); 

o deposition of any lawn clippings, tree prunings or any other waste material 
(urban floodway zone); 

o raising the level of land by the depositing of materials (urban floodway zone). 

 Identify a minimum floor level for those areas subject to a high degree of risk from 
either riverine inundation or sea level rise / storm surge, within which residences must 
comply with appropriate performance standards (Invercargill City District Plan);

 Maintain and update hazard register (various plans). 

Comment

Similar to earthquake hazards, policy statement and plan provisions for flooding have 
developed over a considerable time period, and provisions are well developed.  The general 
approach taken to flooding is to identify and map flood prone areas; identify a management 
approach depending on the risk – prevent / avoid; alternative sites and relocation; allow 
development and use subject to standards and assessment criteria.  These management 
approaches are supported by rules in plans that determine activity status, and several plans 
adopt prohibited activity status where the risk is considered too great.  In principle we question 
whether adopting the prohibited activity approach is best practice as we consider full 
discretionary or non-complying activity status is sufficient to address the concerns associated 
with flooding. 

Overall we consider that there are a number of best practice examples in the plans reviewed 
to develop model objectives, policies and methods applicable to flooding hazards for any best 
practice guide developed in the future.  We consider that the Timaru and Gisborne District 
Councils provide good examples of best practice for flooding hazards. 

Other mechanisms

The following other mechanisms may be used to assist with the management of flooding 
hazards:

 engineering solutions e.g. stop banks and structures; 

 lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 river bank plantings; 

 investigations of alternative locations for activities; 

 limiting of zoning of additional land in flood prone areas for urban purposes; 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards, and advice on building options to mitigate risk of flooding; 
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 education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures; 

 non-statutory plans e.g. 

o Environment Waikato Flood Risk Mitigation Plan (Environment Waikato, 1997b) 
and Coastal Flooding Risk Mitigation Plan (Environment Waikato, 1999b) – 
defining roles and future directions of management across different authorities 
and the community. 

o Hutt River Floodplain Management Plan (Wellington Regional Council, 2001) – 
strategic solutions to manage flood risk in the Hutt Valley (regional council and 
two territorial authorities)  

 research, risk assessments; 

 advice and advocacy e.g. best practice guidelines; 

 apply provisions of Building Act to buildings and structures in natural hazard areas; 

 monitoring e.g. rainfall and river; 

 flood control functions under the Soil Conservation and Rivers Control Act 1941; 

 notices on the property (under the Building Act) where buildings are erected in the high 
risk areas for riverine inundation or sea level rise/storm surge (Invercargill City District 
Plan);

 National Policy Statements; 

 emergency management planning, including flood warnings; 

 emergency works; 

 charges / financial contributions; 

 acquire / purchase land (Annual Plan, LTCCP). 

9.2.5 Geothermal Hazards 

While geothermal areas in New Zealand are well documented, researched and monitored, 
there is always an uncertainty as to when and where natural hazards from geothermal areas 
will occur.  This uncertainty makes management difficult.  Geothermal activity can include a 
number of unique hazards including discharges of geothermal fluid, condensates and gases.    

Identification of hazard

Discharge of geothermal fluid, condensates and gases and the environmental effects 
associated with such a discharge; secondary effects such as land subsidence / slip; lack of 
information on resource. 

Policy statement or plan approach

Objectives

The following outcomes are sought in the objectives: 

 Risks associated with geothermal natural hazards are avoided or mitigated and the 
adverse effects on the environment of unnatural discharges of geothermal energy, 



 - 114 -  

fluid, condensates and gases are avoided or remedied (Bay of Plenty Regional Policy 
Statement); 

 The protection of geothermal surface features, the restoration of geothermal surface 
features outflow activity and the avoidance or mitigation of natural geothermal hazards 
(Rotorua Geothermal Regional Plan).

Policies

The following ways of achieving the objectives have been identified: 

 To ensure that effective measures are undertaken to avoid, remedy or mitigate any 
adverse effects resulting from development sites known to have high actual or potential 
geothermal hazard risk (Bay of Plenty Regional Policy Statement);

 To encourage all resource users to use safe practices when using geothermal 
resources (Bay of Plenty Regional Policy Statement);

 To ensure that the public, particularly tourists and developers, are made aware of the 
hazards associated with geothermal sites and the use of geothermal resources (Bay of 
Plenty Regional Policy Statement); 

 To ensure that any adverse effects of unnatural discharges of geothermal fluid, 
condensates and gases are avoided or remedied (Bay of Plenty Regional Policy 
Statement); 

 To actively encourage geothermal fluid diversion or re-injection that returns fluid into its 
source reservoir, subject to an assessment of effects (Bay of Plenty Regional Policy 
Statement); 

 To avoid, remedy or mitigate natural hazard caused by interference with geothermal 
activity or geothermal surface features, formal resource consent assessments and 
tests are to be applied on the effects of development on geothermal surface features 
present in a development area, with particular regard to the effects of development on 
geothermal hazard risk (Rotorua Geothermal Regional Plan);

 To require the provision of formal planning assessment of the effects of development 
on geothermal hazard risk in relevant planning documents (Rotorua Geothermal 
Regional Plan);

 Apply a precautionary approach where there is scientific uncertainty and a threat of 
serious adverse effects to other natural and physical resources including overlying 
structures (the built environment) (Waikato Regional Policy Statement).

Methods

The following methods have been identified in plans to implement the policies: 

 The following activities shall be administered as activities that increase the risk of 
natural hazard, and have an adverse effect on the environment. They shall be 
regulated as discretionary activities requiring a land use consent:  (Rotorua
Geothermal Regional Plan (for the Rotorua Geothermal Field); Rotorua District Plan
(for the entire Rotorua district)) 

o any interference with the natural geothermal fluid outflow from a geothermal 
surface feature; 

o any interference with the physical structure of a geothermal feature; 

o any destruction of a geothermal feature including excavation; 
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o any placement or deposition of any substance, including fill or waste material 
on, into, or under any geothermal surface feature. 

 When considering resource consent applications, apply conditions that reflect the state 
of knowledge about the system concerned and about the scale of likely adverse effects 
to other natural and physical resources including overlying structures (the built 
environment) (Waikato Regional Policy Statement);

 Maintain and update hazard register. 

Comment

Our research shows that there are fewer provisions relating to managing natural hazards 
relating to geothermal resources.  This is likely to be a result of the localised occurrences of 
geothermal activity within a small number of districts.  In particular it is notable that preventing 
or avoiding activities in known geothermal areas is not a current approach adopted in plans 
(unlike flooding/coastal areas above).  The approach in plans is to allow activities and manage 
the effects and protect the resource.  Rules and activity status provide the mechanisms to 
implement these policies.   

In our view, while the existing provisions will be useful for preparing a best practice guide, we 
consider that a greater emphasis should be given to identifying and assessing the actual and 
potential effects of the natural hazards associated with geothermal resources, and look to 
adopt a more precautionary approach where the risks are identified than currently promoted in 
plans.

We consider Environment Bay of Plenty provides good examples of best practice for 
geothermal hazards, subject to our comments above. 

Other mechanisms

The following other mechanisms may be used to assist with the management of geothermal 
hazards:

 Engineering solutions; 

 Lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards;

 Education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures; 

 Research, scoping studies, hazard vulnerability studies, risk assessments; 

 Advice and advocacy e.g. best practice guidelines; 

 Monitoring; 

 Emergency management planning, including warning systems; 

 Emergency works; 

 Acquire / purchase land (Annual Plan, LTCCP). 
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9.2.6 Landslides / land instability / subsidence hazards 

The natural hazards of landslides / land instability / subsidence are linked to other hazards 
addressed in this research (e.g. seismic and meteorological events), and there is a degree of 
overlap in policy statement and plan provisions relating to these hazards. 

Identification of hazard

Risk to life, property and the environment resulting from land slippage / instability / subsidence. 

Policy statement or plan approach

Objectives

The following outcomes are sought in the objectives: 

 To reduce risk to life, property and the environment resulting from use and 
development of land subject to, or likely to be subject to, instability (Tauranga District 
Plan);

 To avoid adverse effects from induced subsidence of peat areas / highly compressible 
soils (Tauranga District Plan);

 To minimise the adverse effects of natural hazards and coal mining subsidence on 
people and property; to ensure future residential development in Huntly is not 
detrimentally affected by possible subsidence as a direct consequence of coal mining 
activity; to ensure land subdivision takes into account the topography, building 
platforms, and potential natural hazards and coal mining subsidence (Waikato District 
Plan).

Policies

The following ways of achieving the objectives have been identified: 

 Areas particularly at risk from known instability problems shall be identified in the 
district plan (Gisborne Combined Regional Land and District Plan);

 Avoid subdivision, use and development in areas prone to land instability where those 
activities are likely to accelerate, worsen or cause damage to land, structures or the 
environment through slippage or erosion (Tauranga District Plan);

 Activity on peat areas / highly compressible soils should avoid altering drainage 
patterns and/or physical characteristics of the peat/soil (Tauranga District Plan);

 Subdivision, use and development in areas prone to land instability to provide a full 
Assessment of Environmental Effects identifying what activity is appropriate (Tauranga
District Plan);

 That where areas susceptible to landslide have been identified, appropriate conditions 
of compliance will be provided to mitigate the adverse effects of subdivision and 
development on the vulnerability of people and their property (City of Lower Hutt 
District Plan);

 Stormwater discharges directly to ground should occur only where ground conditions 
are identified as being suitable to receive and absorb discharges without adversely 
affecting land stability of the site or cumulatively on land in the vicinity of the discharge 
point(s) (Tauranga District Plan);
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 That natural hazards and coal mining subsidence be identified and subdivisions 
designed to safeguard future residents from these potential hazards (Waikato District 
Plan).

Methods

The following methods have been identified in plans to implement the policies: 

 Mapping of areas prone to land subsidence (e.g. Waikato District Plan (coal mining 
subsidence) and a number of other plans) 

 Require site investigations of land prone to instability before subdivision or building 
consent will be considered (Tauranga District Plan);

 Avoid urban zoning of peat lands or other compressible soils wherever possible 
(Tauranga District Plan);

 General regional rules for land instability zones (Gisborne Combined Regional Land 
and District Plan):

o land disturbance shall not exceed 1m3 in any 3 month period, except for land 
disturbance directly associated with the construction of a building platform. 

o vegetation shall not be removed if the vegetation is more than 2m high, and 
vegetation removal shall not exceed 10m2 in any 12 month period. 

o stormwater discharges shall be designed and constructed to avoid erosion of 
riverbanks.

 Council will consider land instability hazards during planning, design and construction 
of Council services (Gisborne Combined Regional Land and District Plan);

 Collation of information into natural hazards register, and regular updating (Waikato
District Plan);

 Set back lines and buffer areas for cliffs being undermined and eroded by rivers 
(Palmerston North City District Plan).  

 Where there is doubt as to the stability of a site, or where areas have been identified in 
the natural hazards register as being liable to soil instability, the Council shall require 
as part of building or resource consents, a report from a suitably qualified engineer on 
the suitability of the site, and the stability of the foundations of the proposed buildings; 
On sites believed to be subject to gradual subsidence or where areas have been 
identified in the natural hazards register as being liable to gradual subsidence, Council 
shall require as part of a building or resource consent a report from a suitably qualified 
engineer. The buildings shall be constructed in such a manner that they will not be 
affected by subsidence and/or will be able to be maintained in the event of subsidence 
(Waikato District Plan);

 Maintain and update hazard register. 

Comment

Our research has shown that the approach taken in plans to landslides / land instability / 
subsidence is to reduce the risk, and avoid activities in areas prone to these hazards.  The 
plan provisions relate to the identification and mapping of hazard areas, the need for site 
investigations, zoning to avoid development in areas subject to the hazards; and developing 
rules and standards to assess consents for activities in areas prone to these hazards.  There 
is also a link to the Building Act requirements.  Notwithstanding these measures, our 
experience is that there is not a consistent approach around New Zealand to managing 
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activities in areas prone to landslides / land instability / subsidence.  In addition, existing use 
rights may also cause issues when it comes to avoiding the hazards. 

The provisions outlined in this section will be useful for preparing a best practice guide.  
However we consider that a greater emphasis should be given to identifying and assessing: 
actual and potential effects of the natural hazards associated with landslides / land instability / 
subsidence; methods to reduce the risk associated with such events; and methods to avoid 
activities in areas prone to these hazards.  Where risks are identified in policy statements and 
plans, we recommend the adoption of a more precautionary approach than is currently 
promoted in plans.  We also consider stronger links to Building Act provisions could be 
adopted.

We consider the Tauranga, Gisborne and Waikato District Councils’ plans provide good 
examples of best practice relating to landslides / land instability / subsidence hazards. 

Other mechanisms

The following other mechanisms may be used to assist with the management of 
landslides/land instability/subsidence hazards: 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards;

 Apply provisions of Building Act to buildings and structures in natural hazard areas; 

 Education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures; 

 Advice and advocacy e.g. best practice guidelines; 

 Monitoring; 

 Emergency management planning, including warning systems; 

 Emergency works; 

 Engineering solutions e.g. retaining walls; 

 Lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 Research, scoping studies, hazard vulnerability studies, risk assessments; 

 Charges / financial contributions; 

 Acquire / purchase land (Annual Plan, LTCCP). 

9.2.7 Meteorological hazards 

Meteorological hazards include floods, cyclones, storm surges, thunder- and hail-storms, rain- 
and wind-storms; blizzards and other severe storms; drought; desertification; lightning-induced 
fires; temperature extremes; sand- or dust-storms; permafrost; and snow or ice avalanches. 

The impact of meteorological hazards has been increasing disproportionately with respect to 
other hazards and may be related to climate change.  In New Zealand, the occurrence of 
some of these hazards has been linked to climatic patterns of El Niño Southern Oscillation 
(ENSO) and the Interdecadal Pacific Oscillation (IPO) (NIWA, 2004). 
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Identification of hazard

These hazards are weather-related events such as floods, droughts, sea-level rise, extreme 
wind, snow, frost, extreme temperature, hail, lightning and fire. 

Policy statement or plan approach

Objectives

There are no specific objectives in the policy statements or plans that we have reviewed. 

Policies

There are no specific policies in the policy statements or plans that we have reviewed. 

Methods

The following methods have been identified in plans: 

 Undertake a scoping study on the hazards of severe wind and drought and set 
priorities for more detailed investigations of these hazards if the scoping study shows 
this to be warranted (Regional Policy Statement for the Wellington Region)

Comment

While no policy statements or plans reviewed specifically address meteorological hazards, we 
do note that plans do address some events under other hazards such as sea level rise relating 
to coastal hazards and flooding, and storm events relating to flooding of rivers. 

We also note the following statement: “due to the unpredictable nature of meteorological 
hazards it is not possible to introduce any meaningful method of land-use planning control” 
(Waikato District Plan).  We agree with this statement.  Therefore, we consider the best 
approach is to address those meteorological hazards in specific areas (such as flooding) and 
not in a generic sense. 

Other mechanisms

The following other mechanisms may be used to assist with the management of metrological 
hazards:

 Measures designed to reduce the possibility of damage to property be instituted through 
the Building Act (Waikato District Plan); Building Act - require minimum standards to 
withstand wind loading; 

 Engineering and design solutions; 

 Lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 Research, scoping studies, hazard vulnerability studies; 

 LIMs and PIMs to provide information on location and/or characteristics of known hazards; 

 Education programmes to improve knowledge and promote awareness and avoidance or 
mitigation measures; 

 Advice and advocacy e.g. best practice guidelines; 

 Monitoring (MetService); 
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 Emergency management planning, including warning systems; 

 Emergency works 

9.2.8 Tsunami Hazards 

New Zealand’s extensive coastline, coastal settlements and off-shore faults make it vulnerable 
to a tsunami event that could have catastrophic consequences on life, property and the 
environment.  While recent overseas tsunami events have raised an awareness of the tsunami 
risk, management of the effects of a tsunami hazard needs to be based on good research and 
science that quantifies risk and vulnerability.  

Identification of hazard

Risk to life, property and the environment by inundation of sea water caused by a tsunami 
event.

Policy statement or plan approach

Objectives

The policy statements and plans reviewed as part of our research did not include specific 
objectives relating to tsunami events, or managing the effects of a tsunami hazard.  
Notwithstanding this, as outlined in 9.2.1 above, a number of plans do have generic objectives 
relating to natural hazards that could be seen as providing guidance for how the adverse 
effects of a tsunami event could be managed. 

Policies

Our comment above regarding objectives in plans is also relevant to policies. The following 
specific ways of achieving the objectives have also been identified: 

 That suitable engineering and emergency management measures be adopted to 
safeguard people and their property from liquefaction, ground shaking and tsunami 
hazards (City of Lower Hutt District Plan);

 To adopt a precautionary approach to the evaluation of risk in making decisions that 
affect the coastal environment, recognising that there will be situations where there is a 
low probability of an event occurring, but that such an event has the potential to create 
major adverse effects (Regional Policy Statement for the Wellington Region).

Methods

The following methods have been identified in plans to implement the policies: 

 Inundation Mapping – e.g. Wellington Region ‘combined earthquake hazard maps’ 
include land susceptible to tsunami inundation; Selwyn District Council Tsunami 
Response Plan includes a ‘red zone’ area identified as being subject to a tsunami 
event;

 Regional scale assessments of the various components of seismic hazard including 
tsunami (Regional Policy Statement for the Wellington Region);

 Undertake a scoping study on tsunami and set priorities for more detailed 
investigations if the scoping study shows this to be warranted (Regional Policy 
Statement for the Wellington Region);



 - 121 -   

 National and regional research on tsunamis will be monitored on an ongoing basis and 
assessed as to its relevance to resource planning (Waikato District Plan);

 The Plan will not specifically deal with tsunami except to the extent that the 60- metre 
coastal management area may mitigate the effects of any inundation (Carterton District 
Plan);

 Managed retreat (refer to section 9.2.2: Coastal hazards); 

 Implement coastal hazard zones (refer to section 9.2.2: Coastal hazards). 

Comment

Our research has shown that there is very little consideration given specifically to a tsunami 
event, and the management of the effects of this natural hazard, apart from mapping and 
taking a precautionary approach.  There is no control or prevention of activities in areas 
vulnerable to tsunami effects.  While some generic planning provisions may assist to address 
a tsunami event for a particular project on a particular site, in our view there is little best 
practice currently available in plans. 

Notwithstanding this, we consider that a tsunami risk can be mitigated through land-use 
planning mechanisms, particularly if management approaches are adopted as included in 
Tonkin & Taylor’s 2002 report (Tonkin & Taylor, 2002a).  It is noted that a combined 
management / response approach is required as regulations and land-use planning are in 
reality unlikely to provide effective mitigation for the entire risk.  An effective warning system 
and other mitigation options, such as protection and adaptation, are also required to address 
the residual risk through a layered defence.  We consider any best practice guide should 
develop management and response options, with support by land use planning provisions to 
prevent or control activities in areas subject to a high tsunami risk. 

In our view, Greater Wellington provides good examples of high level best practice for tsunami 
hazards.

Other mechanisms

The following other mechanisms may be used to assist with the management of tsunami 
hazards:

 Emergency management planning i.e. monitoring and warning systems, evacuation 
planning, response plans e.g. tsunami contingency plans such as Gisborne District 
Council’s Emergency Services Tsunami Contingency Plan (Gisborne District Council, 
2005);

 Research, scoping studies and technical reports; 

 Education programmes to improve knowledge and promote awareness and avoidance 
or mitigation measures; 

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards;

 Engineering solutions such as sea walls, design special foundations; rock revetments, 
beach and fore-dune nourishment with external sand or gravel, or building up 
vulnerable coastal roads or causeways (Institute of Geological and Nuclear Sciences 
Ltd, 2005); 
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 Adaptation (or accommodation) — dune and coastal vegetation restoration, plant or 
enhance coastal forests, re-create coastal/estuarine wetlands or marshes, raise and 
deepen foundations of dwellings, better tie-downs to foundation, open-up ground floors 
of engineered buildings (Institute of Geological and Nuclear Sciences Ltd, 2005); 

 Financial contributions for tsunami hazard mitigation works/services; 

 LTCCPs: (Institute of Geological and Nuclear Sciences Ltd, 2005) 

o assess and identify the need for areas that should be open space or passive 
use (e.g. because of tsunami risk) and have a purchase programme for such 
land;

o discourage the location and design of critical community facilities and 
infrastructure in areas at risk from tsunami when undertaking a new 
development; 

o consider redevelopment and re-siting of community resources and 
infrastructure when due for renewal or replacement; 

o consult communities on desired outcomes for tsunami mitigation and 
preparedness strategies. 

 Lifelines engineering projects to identify the impacts of tsunami - this requires potential 
tsunami hazard to be assessed at a local scale; 

 Advice and advocacy e.g. best practice guidelines; 

 Emergency works; 

 Acquire / purchase land (annual plan, LTCCP); 

 Development controls e.g. control the location and nature of new development to 
mitigate tsunami effects, avoid new development in tsunami hazard areas, ensure that 
comprehensive development plans and / or AEEs consider tsunami risk for all coastal 
developments, and / or require resource consent applicants to provide information on 
tsunami-resistant designs or other mitigation measures for new developments within 
tsunami risk areas. 

 Maintain and update hazard register. 

9.2.9 Volcanic Hazards 

Along with the geothermal and earthquake seismic hazards, parts of New Zealand are subject 
to volcanic hazards which also present unique effects that need to be identified and managed.  
This is particularly difficult for parts of New Zealand where volcanic activity is now dormant, but 
may reoccur in the future.  

Identification of hazard

Risk to life, property and the environment from volcanic eruptions (molten lava, ash and 
gases) and lahars. 

Policy statement or plan approach

Objectives
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The policy statements and plans reviewed as part of our research did not include specific 
objectives relating to volcanic events, or managing the effects of a volcanic hazard.  
Notwithstanding this, as outlined in 9.2.1 above, a number of plans do have generic objectives 
relating to natural hazards that could be seen as providing guidance for how the adverse 
effects of a volcanic event could be managed. 

Policies

Our comment above regarding objectives in plans is also relevant to policies.  The following 
ways of achieving the objectives have been identified: 

 To manage development occurring on land subject to, or at risk from, erosion, avulsion, 
alluvion, subsidence, inundation, slippage, volcanic or seismic induced flooding that will 
be adversely affected by those events (Ruapehu District Plan).

Methods

The following methods have been identified in plans to implement the policies: 

 Maintain and, where appropriate, extend rainfall, river and volcanic seismic monitoring 
systems; 

 Map those areas at risk from volcanic hazards (Regional Policy Statement for 
Manawatu-Wanganui);

 Provide measures to avoid or mitigate volcanic, flood, seismic, subsidence and 
tsunami hazards. These may include controls on land use and subdivision; 

 Maintain and update hazard register. 

Comment

Our research has shown that there is very little consideration given specifically to a volcanic 
event, and the management of the effects of this natural hazard, apart from mapping and 
monitoring.  There is no control or prevention of activities in areas vulnerable to volcanic 
effects.  While some generic planning provisions may assist to address a volcanic event for a 
particular project on a particular site, in our view there is little best practice currently available 
in plans. 

We are aware that to date councils with active volcanoes in the region/district have been 
addressing the management of the effects of the hazard through engineering solutions / 
emergency management / monitoring.  We consider any best practice guide should develop 
management and response options, with support by land use plan provisions to prevent or 
control activities in areas subject to a high volcanic risk. 

Other mechanisms

The following other mechanisms may be used to assist with the management of volcanic 
hazards:

 Management plans e.g. Lower Tongariro River Natural Hazard Management Plan 
(Tonkin & Taylor, 1998) – this plan defines the extent of the hazard, provides / 
assesses management options (land-use and engineering approaches), and sets a 
strategy for ongoing management; 

 Engineering solutions; 
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 Lifeline engineering projects to assess vulnerability of lifelines and develop contingency 
and response plans 

 Non-statutory plans e.g. Environment Waikato Volcanic Risk Mitigation Plan 
(Environment Waikato, 1999c) – defining roles and future directions of management 
across different authorities and the community; 

 Research, volcanic hazard risk assessments e.g. Hipaua steaming cliffs; 

 Education programmes to improve knowledge and promote awareness / preparedness 
and avoidance or mitigation measures; 

 Mapping (outside district / regional plans) intended for emergency management and/or 
educational purposes rather than land-use planning, e.g.  

o Environment Waikato maps on lahar and ashfall zones (www.ew.govt.nz);  

o Auckland Regional Council volcanic hazards map (www.arc.govt.nz). 

 Monitoring and recording e.g. seismic (by the Institute of Geological and Nuclear 
Sciences, Taranaki Regional Council, Auckland Regional Council); ground 
deformation, volcanic eruptions and other geological events (by the Institute of 
Geological and Nuclear Science); 

 Building codes for ash fall e.g. require roofs to have steeper pitches; 

 Attaching to building consents under the Building Act, conditions relating to structural 
requirements for flood, wind, fire, earthquake and volcanic hazards; 

 Emergency management planning including warning systems - the Eruption Detection 
System (EDS) and the Eastern Ruapehu Lahar Alarm and Warning System (ERLAWS) 
are operative. The former provides warning of eruption lahars, particularly on 
Whakapapa Ski Area, and other volcanic hazards. The latter provides warning of 
lahars down Whangaehu Valley and on the eastern flanks of the park. The Department 
of Conservation operates both in conjunction with concessionaires, agencies and 
communities;

 LIMs and PIMs to provide information on location and/or characteristics of known 
hazards;

 Advice and advocacy e.g. best practice guidelines; 

 Emergency works; 

 Acquire / purchase land (Annual Plan, LTCCP); 

 Prevent development in zones that are of high risk to volcanic hazards. 
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9.3 Sources of information 

The sources of information listed below have been used in the preparation of this section.  
Please refer to the ‘References and bibliography’ section of the report for full references. 

Local government plans

Auckland Regional Council (1999) - Auckland Regional Policy Statement 

Carterton District Council (2000) - Carterton District Plan

Environment Bay of Plenty (2003) - Bay of Plenty Regional Coastal Environment Plan

Environment Bay of Plenty (1999a) - Bay of Plenty Regional Policy Statement

Environment Bay of Plenty (1999b) - Rotorua Geothermal Regional Plan

Environment Canterbury (2005) - Regional Coastal Environment Plan for the Canterbury 
Region

Environment Waikato (2000) - Waikato Regional Policy Statement

Gisborne District Council (2006) - Combined Regional Land and District Plan

Gisborne District Council (2005) - Gisborne District: Emergency Services Tsunami 
Contingency Plan 

Greater Wellington (1995) - Regional Policy Statement for the Wellington Region

Hastings District Council (2003) - Hastings District Plan

Hawke’s Bay Regional Council (2004) - Hawke’s Bay Regional Coastal Environment Plan 
(Draft)

Horizons Manawatu-Wanganui Regional Council (1998) - Regional Policy Statement for 
Manawatu-Wanganui

Hutt City Council (2003) - City of Lower Hutt District Plan

Invercargill City Council (2005) - Invercargill City District Plan

Kapiti Coast District Council (1999) - Kapiti Coast District Plan

Matamata-Piako District Council (2005) - Matamata-Piako District Plan

Porirua City Council (1999) - Porirua City District Plan

Rodney District Council (2003) - Omaha Coastal Compartment Management Plan

Rotorua District Council (1996) - Rotorua District Plan

Ruapehu District Council (2000,) - Ruapehu District Plan

Tauranga District Council (2006) - Tauranga District Plan

Timaru District Council (2005) - Timaru District Plan

Waikato District Council (1997) - Waikato District Plan

Wairoa District Council (2004) - Wairoa Coastal Strategy: Te Maahere Taatahi ki te Wairoa

Wellington City Council (2000) - Wellington City District Plan
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Other References

www.arc.govt.nz - Auckland Regional Council website 

www.ew.govt.nz - Environment Waikato website 

www.gw.govt.nz - Greater Wellington website 

Environment Waikato (1997a) 

Environment Waikato (1997b) 

Environment Waikato (1999a) 

Environment Waikato (1999b) 

Environment Waikato (1999c) 

Environment Waikato (2002a) 

Hastings District Council (2004) 

Institute of Geological and Nuclear Sciences Ltd (2005) 

Ministry for the Environment (2003b) 

Tonkin and Taylor (2002a) 

Tonkin and Taylor (1998) 

Wellington Regional Council (2001) 
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Glossary of concepts and terminology 

4R’s: Means (a) reduction, (b) readiness, (c) response, and (d) recovery (emergency 
management).  9

acceptable risk: The level of risk that a society or community considers acceptable given 
existing social, economic, political, cultural, technical and environmental conditions.  In 
engineering terms, acceptable risk is also used to assess structural and non-structural 
measures undertaken to reduce possible damage at a level which does not harm people 
and property, according to codes or "accepted practice" based, among other issues, on 
a known probability of hazard.  4

advisory: A message to say that a hazard is in the early stages of approaching, and warnings 
may follow. 1

aftershock: A smaller earthquake that follows the main shock and originates close to the 
focus of the main shock. Aftershocks generally decrease in number and magnitude over 
time. 5

alarm: A visible or audible signal giving warning of danger.  7

alert: Advisory that hazard is approaching and that places emergency forces on stand-by, 
pending mobilization, but is less imminent than implied by a warning message. See 
warning. 7

all-hazards planning: Most hazardous places are threatened by more than one set of 
hazards and associated risks. Besides the presence of several classes of extreme 
phenomena, there may be secondary hazards (e.g. earthquake-induced landslides). It is 
often more efficient to plan for all the major hazards to be expected in a region rather 
than separately for single ones. This allows economies of scale to be achieved and risks 
to be tackled comprehensively.  1

ash flow: Pyroclastic flow including a liquid phase and a solid phase composed mainly of ash.  
5

avalanche: The rapid and sudden sliding and flowage of masses of usually incoherent and 
unsorted material such as snow/ice/rock or mixtures of these materials.  5

background levels (of risk): In risk analysis, inherent natural or normal levels of risk in 
addition to risk from any specific factor.  1

biological hazard: Processes of organic origin or those conveyed by biological vectors, 
including exposure to pathogenic micro-organisms, toxins and bioactive substances, 
which may cause the loss of life or injury, property damage, social and economic 
disruption or environmental degradation.   

Examples of biological hazards include outbreaks of epidemic diseases, plant or animal 
contagion, insect plagues and extensive infestations.  4

building codes: Regulations or ordinances for controlling the design, construction, materials, 
alteration and occupancy of any structure to insure human safety and welfare. Building 
codes include both technical and functional standards.  4

capacity: A combination of all the strengths and resources available within a community, 
society or organisation that can reduce the level of risk, or the effects of a disaster.  
Capacity may include physical, institutional, social or economic means as well as skilled 
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personal or collective attributes such as leadership and management. Capacity may also 
be described as capability. 4

capacity building: Efforts aimed to develop human skills or societal infrastructures within a 
community or organisation needed to reduce the level of risk.  7

In extended understanding, capacity building also includes development of institutional, 
financial, political and other resources, such as technology at different levels and sectors 
of the society. 

casualty: A person killed or injured in an event.  Injury can be divided into physical trauma 
(e.g. fractured bones) and psychological trauma (e.g. post-traumatic stress disorder).  1

catastrophe: The terms disaster and catastrophe can be used synonymously because 
definitions of the two terms are not sufficiently well developed, precise or subject to 
consensus, that the terms can rigorously be distinguished from one another.  However 
some authors regard a catastrophe to be more cataclysmic than a disaster and to affect 
a larger area.  Jurisdictions affected by catastrophe, or so it is argued, are more 
thoroughly overwhelmed by it that they would be in the case of a disaster.  1

CDEM: Civil Defence Emergency Management.  Means the application of measures, 
knowledge, and practices that: are necessary or desirable for the safety of the public or 
property; and are designed to guard against, prevent, reduce, or overcome any hazard 
or the harm or loss that may be associated with any emergency.  Includes, without 
limitation, the planning, organisation, coordination, and implementation of such 
measures, knowledge, and practices.  10

CDEM Groups: Consortia of local authorities working in partnership with emergency services, 
major utilities and others to ensure that emergency management principles are applied 
at the local level.  10

CIMS: Coordinated Incident Management System (emergency management).  9

civil defence: The process of protecting the general public, organisations, institutions, 
commerce and industry against disaster, by creating an operational structure for 
mitigation, readiness, response and recovery. Military forces do not play a central role in 
civil protection, which is in the hands of administrative authorities, such as municipal, 
provincial, state or national governments.  1

climate change: The climate of a place or region is changed if over an extended period 
(typically decades or longer) there is a statistically significant change in measurements of 
either the mean state or variability of the climate for that place or region.  Changes in 
climate may be due to natural processes or to persistent anthropogenic changes in 
atmosphere or in land use. 4

consequence: The outcome of an event expressed qualitatively or quantitatively, being a 
loss, injury, disadvantage or gain.  There may be a range of possible outcomes 
associated with an event.  2

consequence analysis: Identifying the type of impact or loss expected from a given hazard or 
hazards by determining the elements at risk and their vulnerability. 2

coping capacity: The means by which people or organisations use available resources and 
abilities to face adverse consequences that could lead to a disaster.  In general, this 
involves managing resources, both in normal times as well as during crises or adverse 
conditions. The strengthening of coping capacities usually builds resilience to withstand 
the effects of natural and human-induced hazards.  4
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cost effectiveness: A measure of efficacy obtained by quantifying the costs and benefits of 
an activity and comparing them in a cost-benefit ratio.  Cost effectiveness does not 
necessarily require a predominance of benefits over costs, nor can all benefits always be 
quantified as readily as costs can.  1

cost (of event, situation or activities): The negative impacts which may extend beyond 
damage and losses and may or may not be quantifiable, both direct and indirect,  
including damage, time, labour, disruption, goodwill, political and intangible losses.  
Whereas losses refer to negative effects to existing resources, costs refer to adverse 
effects that go beyond existing use.  2

cost-benefit analysis: Assessment and comparison of the costs and benefits associated with 
an activity or proposed activity.  For example, a comparison of the costs of establishing 
slope stability measures compared to the accrued economic benefits of being able to 
occupy that place as a result of the achieved reduction of landslide risk.  7

counter measures (syn. treatments): All measures taken to counter and reduce disaster 
risk.  They most commonly refer to engineering (structural) measures but can also 
include non-structural measures and tools designed and employed to avoid or limit the 
adverse impact of natural hazards and related environmental and technological 
disasters.  4

crisis: In disasters, a point at which normal mechanisms for coping (personal, organisational 
or institutional) suddenly cease to function as a result of the seriousness of the impact.  1

cyclone: A large-scale closed circulation system in the atmosphere with low barometric 
pressure and strong winds that rotate counter clockwise in the northern hemisphere and 
clockwise in the southern hemisphere.  6

damage assessment: Investigation of damaged property and quantification of the value of 
losses.  Monetary estimates usually depend on the cost of repairing the damage, which 
in turn depends on the adoption of particular techniques and components whose values 
are known. 1

damage ratio: The cost of damage expressed as a ratio of the total value of the object 
damaged in an event.  When referred to a given magnitude of event, this ratio 
represents vulnerability.  7

debris flow: A high-density, rapid, downslope flowage of surfical slope-forming material with 
abundant coarse-grained materials such as rocks and tree trunks.  5

disaster: A serious disruption of the functioning of a community or a society causing 
widespread human, material, economic or environmental losses which exceed the ability 
of the affected community or society to cope using its own resources.  A disaster is a 
function of the risk process.  It results from the combination of hazards, conditions of 
vulnerability and insufficient capacity or measures to reduce the potential negative 
consequences of risk. 4

disaster insurance: Government sponsored or private insurance policies for protection 
against economic losses resulting from disaster.  Such insurance can also apply to 
individual property loss in the case of specified hazards e.g. the Earthquake Commission 
New Zealand (EQC). 7

disaster response: A sum of decisions and actions taken during and after disaster, including 
immediate relief, rehabilitation, and reconstruction.  5

displaced persons: Persons who, for different reasons or circumstances, have been 
compelled to leave their homes.  7
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early warning: The provision of timely and effective information, through identified institutions, 
that allows individuals exposed to a hazard to take action to avoid or reduce their risk 
and prepare for effective response.  Early warning systems include a chain of concerns, 
namely: understanding and mapping the hazard; monitoring and forecasting impending 
events; processing and disseminating understandable warnings to political authorities 
and the population; and undertaking appropriate and timely actions in response to the 
warnings. 4

earth flow: A mass movement characterized by down slope translation by flowage of fine 
surficial material, such as regolith and soil.  5

earthquake: The energy release from a sudden break within the upper layers of the earth, 
sometimes breaking the surface, resulting in the vibration of the ground, which where 
strong enough will cause the collapse of buildings and destruction of life and property.  5

earthquake intensity: A measure of the perceived shaking effects of earthquakes and of the 
damage they cause to the built and natural environments.  A variety of scales are used 
throughout the world – in New Zealand the most common scale is  the Modified Mercalli 
(MM) scale, which has been referenced to New Zealand conditions.  1

earthquake magnitude: A standardized measure of the size of the largest seismic waves 
created by the movement of a geological fault in the earth’s brittle crust. Charles 
Richter’s 1935 magnitude scale (the Richter Scale) is now known as local magnitude 
(ML), and is used in conjunction with other scales such as those for the body waves 
(MB) and surface waves (MS).  As the scales are logarithmic, earthquakes with high 
magnitude are very much larger than those with moderate or small magnitude.  Seismic 
magnitude is an indirect measure of the amount of physical energy released by an 
earthquake.  1

earthquake swarm: A series of minor earth tremors (none of which may be identified as the 
main shock) that occurs within a limited area and time.  5

El Niño Southern Oscillation (ENSO): A complex interaction of the tropical Pacific Ocean 
and the global atmosphere that results in irregularly occurring episodes of changed 
ocean and weather patterns in many parts of the world, often with significant impacts, 
such as altered marine habitats, rainfall changes, floods, droughts, and changes in storm 
patterns.  The El Niño part of ENSO refers to the well-above-average ocean 
temperatures along the coasts of Ecuador, Peru and northern Chile and across the 
eastern equatorial Pacific Ocean, while the Southern Oscillation refers to the associated 
global patterns of changed atmospheric pressure and rainfall.  La Niña is approximately 
the opposite condition to El Niño.  Each El Niño or La Niña episode usually lasts for 
several seasons.  4

elements at risk: The people, buildings and structures, infrastructure, economic activities,  
public services, or any other defined values exposed to hazards in a given area.  7

emergency: An imminent or actual event that threatens people, property or the environment 
and which requires a coordinated and rapid response to minimize its adverse 
consequences.  Emergencies are usually unforeseen and unanticipated, even though 
they can, and should, be planned for.  It is implicit that the consequences of ignoring an 
emergency or not dealing with it properly are avoidable casualties or damage.  7

emergency management: The organisation and management of resources and 
responsibilities for dealing with all aspects of emergencies, in particularly readiness, 
response and rehabilitation. 

Emergency management involves plans, structures and arrangements established to 
engage the normal endeavours of government, voluntary and private agencies in a 
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comprehensive and coordinated way to respond to the whole spectrum of emergency 
needs. This is also known as disaster management.  See also civil defence. 4

emergency planning: Planning of actions for the case of a disaster, training of special teams 
and of population, contingency planning, testing of disaster scenarios.  4

EOC: Emergency Operations Centre.  9

epicentre (earthquake): The point on the earth's surface directly above the place of origin 
(i.e., focus or hypocentre) of an earthquake.  5

EQC: Earthquake Commission.  9

erosion: Localised removal of rock or soil as a result of the action of water, ice, wind, coastal 
processes, or mass movement.  7

evacuation: Precautionary, temporary, planned removal of people or moveable items that, if 
left in place, would result in avoidable casualties or damage.  1

exceedance probability: Probability that a given magnitude of an event will be equalled or 
exceeded. 5

exposure: The length or proportion of time that a person, building or other entity runs a risk.  
Fixed capital (e.g. houses, bridges, factories) permanently varies the proportion and 
intensity of exposure.  Routine behaviour problems also cause exposure to vary.  For 
example, if the principal risk arises from the collapse of bridges during earthquakes, 
people will be most exposed to it during daily commuting to or from work or on other 
forms of regular journey. 1

exposure time: The time period of interest for  risk calculations, hazard calculations, or design 
of structures.  For structures, the exposure time is often chosen to be equal to the design 
lifetime of the structure.  5

externalization of risk: The process by which risk is divested by or shifted from an individual 
to other parties.  See also internalization of risk. 7

fault: A planar or gently curved fracture in the earth's upper layers across which displacement 
occurs.  When this displacement is abrupt it gives rise to an earthquake.  5

focal depth: Vertical distance from the earth's surface to the place of origin (hypocentre, 
focus) of an earthquake.  5

focus (earthquake): The point beneath the earth's surface where an earthquake rupture 
starts and from which waves radiate. 5

foreshock: Earthquake which is often part of a distinctive sequence which precedes and 
originates close to the focus of a large earthquake (main shock).  5

frequency: With respect to natural hazards, the number of events of a given or minimum size 
per unit time (e.g. the number of earthquakes of magnitude greater than 5.9 per 100 
years).  The reciprocal of frequency is period. 1

geological hazard: Natural earth-related processes or phenomena that can cause damage.  
These may include internal earth processes (tectonic) such as earthquakes, fault rupture, 
and volcanic activity, or external processes and situations such as landslides and weak 
foundation soil. 4

Geographical Information System (GIS): Combined relational databases with spatial 
interpretation and outputs often in form of maps.  A more elaborate definition is that of 
computer programmes for capturing, storing, checking, integrating, analysing and 
displaying data about the earth that is spatially referenced.  Geographical information 
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systems are increasingly being utilised for hazard and vulnerability mapping and 
analysis, as well as for the application of disaster risk management measures.  4

GeoNet: The GeoNet system is a New Zealand national geological hazards monitoring and 
data collection system, operated by GNZ Science.  9

ground motion: Seismic vibration of the ground at a particular point, recorded by 
accelerograph or seismograph in order to determine the vibrational characteristics of an 
earthquake or explosion.  5

groundwater level: The level at which soil and porous rock begins to be saturated with water.  
Usually measured as a depth below the ground surface or as a depth above a defined 
level, such as a shear surface.  5

hazard: The actual or potential interaction between extreme natural events and human 
activities that may result in damage, disruption, death or injury. 

In natural hazard usage, there are two accepted definitions of ‘hazard’.  The first (Hazard 
I) refers to an actual physical entity (process or situation) that has the potential to cause 
damage (e.g., a large rockslide or a large earthquake).  This is the common non-
technical understanding of hazard.  However, this use of the term hazard is also found in 
some legal and statutory documents, with statements of the form: ‘It is council policy to 
record the date and location of hazards.  These include, landslide, debris flow, surface 
flooding, and subsidence …’.  The second definition (Hazard II) is more technical and 
refers not to a process but rather a threatening condition resulting from the behaviour of 
that process, expressed as the probability of occurrence of a damaging landslide.  7

hazard I: A hazard is a potentially damaging process or situation, e.g. an earthquake 
above a certain intensity or a landslide of sufficient size, depth, or displacement to 
cause damage or disruption or, as an example of a situation, the presence of weak 
foundation material.  Hazards can include latent conditions that may represent 
future threats and can have different origins: natural (geological, 
hydrometeorological, and biological) or induced by human processes 
(environmental degradation and technological hazards).  Hazards can be single, 
sequential or combined in their origin and effects.  Each hazard is characterised by 
its location, intensity, frequency and probability.  See also RMA definition under 
‘natural hazard’ (RMA Part I). 

hazard II: The probability of a potentially damaging event occurring in a unit of time.  
This probability varies with the magnitude of the event (generally small events 
occur more frequently than large events).  Consequently hazard is often expressed 
as the probability of occurrence of a given magnitude of event.  Defined in this 
way, hazard represents a state or condition and is assessed and applied to a 
particular place, e.g. site, unit area of land surface, region or object, e.g. lifelines 
and hydro dams. 

hazard analysis: The in-depth study and monitoring of hazards to determine their potential, 
origin, impact characteristics and behaviour, including their magnitude-frequency 
behaviour, historic performance and initiating (triggering) factors. 2

hazard identification: The process of recognising and accounting for all possible hazards that 
might occur within the place and time period of interest.  The process needs to consider 
the types of element at risk as well as the relationship in time and space between the 
hazard occurrence and elements at risk. 2

hazard impact characteristics: Characteristics of the hazard that control the potential impact 
including: magnitude, duration, areal extent, and speed of onset.  7
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hydrometeorological hazards: Natural processes or phenomena of atmospheric, 
hydrological or oceanographic nature, which may cause the loss of life or injury, property 
damage, social and economic disruption or environmental degradation.  
Hydrometeorological hazards include: floods; hyperconcentrated floods (but not debris 
flows); tropical cyclones; storm surges; thunder / hailstorms; rain and wind storms; 
blizzards and other severe storms; drought; desertification; lightning-induced fires; 
temperature extremes; sand or dust storms; permafrost; and snow or ice avalanches.  
Hydrometeorological hazards can be single, sequential or combined in their origin and 
effects. 4

hypocentre (earthquake): The place inside the earth where the faulting which is associated 
with the earthquake originated. 5

incidence: The number of  specified occurrences in a given place in a period of time.  7

incident: In emergency management terms, a sudden event, usually resulting in an 
emergency, that requires a response from one or more agencies.  Incidents are more 
restricted in scope and consequences than are disasters.  1

individual risk: Total risk (see societal risk) divided by the population at risk.  For example, if 
a region with a population of one million people experiences on average 5 deaths from 
landslides per year, the individual risk of being killed, in a year, by a landslide in that 
region, is 5/1,000,000 usually expressed in orders of magnitude as 5 x 10- 6. 7

initiating factors: See triggering factors.

Interdecadel Pacific Oscillation (IPO): A weather pattern with a 10 to 30 year cycle, 
operating across the Pacific Ocean. 

internalization of risk: The process by which responsibility for risk is borne or assumed  by 
the individual.  See also externalization of risk. 7

involuntary risk: A risk that is borne because there is no reasonable alternative, and because 
the bearer is unable or reluctant to forgo the benefits associated with tasking the risk.  1

La Niña: See El Niño Southern Oscillation.

lahar: A term originating in Indonesia, designating a debris flow or mud flow over the flank of a 
volcano and composed of water and volcanic deposits.  Primary lahars occur during, or 
as a result of, eruptions.  Secondary lahars have other causes (e.g. the collapse of a 
crater wall and sudden drainage of a crater lake).  7

land-use planning: Branch of physical and socio-economic planning that determines the 
means, and assesses the values or limitations of, various options in which land is to be 
utilized, with the corresponding effects on different segments of the population or 
interests of a community taken into account in resulting decisions. 

Land-use planning involves studies and mapping, analysis of environmental and hazard 
data, formulation of alternative land-use decisions and design of a long-range plan for 
different geographical and administrative scales. 

Land-use planning can help to mitigate disasters and reduce risks by discouraging high-
density settlements and construction of key installations in hazard-prone areas, control 
of population density and expansion, and in the siting of service routes for transport, 
power, water, sewage and other critical facilities.  4

landslides: Landslides are parts of slopes that  break away and move downwards under the 
influence of gravity.  They range in size from mountain slope failures to small roadside 
collapse.  They can creep slowly or move at velocities of several kilometres an hour.  
They can move with a range of conditions from solid blocks to wet slurries.  7
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landslide stabilization: Measures to prevent movement and increase the stability of a pre-
existing landslide.  5

land-use control: A process used in urban and regional planning, that imposes restrictions 
and interdictions on the uses to which particular plots of land are put.  It is one of the 
principal instruments of non-structural mitigation, because it can be used to prevent 
development, or require structural mitigation, at sites where there is a demonstrably 
strong risk of damage and casualties.  However, it is often less effective where 
development has already taken place.  1

lava flow: Molten rock which flows down-slope from a volcanic vent, typically moving at 
between a few metres to several tens of kilometres per hour.  5

lead time: Period of a particular hazard between its announcement and arrival, also used for 
the mobilization of resources needed in relief operations.  5

levee (syn. bund, dike, embankment, stopbank): Water-retaining earthwork used to confine 
streamflow within a specified area along the stream or to prevent flooding due to waves 
or tides; or a natural embankment formed by deposition alongside a stream or debris 
flow pathway. 7

LGA: Local Government Act 2002 

lifelines: Vital communications and essential services that are liable to be compromised in 
disaster.  They include the transportation networks along which emergency vehicles and 
evacuees will travel, main utility corridors for the distribution of electricity and water, and 
the medical-assistance infrastructure.  7

likelihood: Used as a qualitative description of probability or frequency.  2

liquefaction: Loss of resistance to shear stress of a water-saturated, silty-sandy soil as a 
consequence of earth shaking, to the extent that the ground behaves as a liquid rather 
than a solid.  5

loss: Any negative consequence, financial or otherwise; a reduction in the value of pre-
existing resources (part of the costs experienced as the result of a hazard occurrence.  
See costs. 2

main shock: The biggest of a particular sequence of earthquakes.  5

mass movement: A general term for the outward and downward movement of slope forming 
material under the influence of gravity.  Mass movement includes abrupt movements 
such as landslides, as well as slower, more widespread movements such as creep, and 
subsidence.  7

MCDEM: Ministry of Civil Defence and Emergency Management.  The agency in central 
government that coordinates the civil defence emergency management necessary 
during states of national emergency or civil defence emergencies of national 
significance.  9

mean return period: The average time between occurrences of a particular hazardous event.  
5

Mercalli Scale:  A 10-degree scale that measures earthquake intensity by examining its 
effects on the Earth's surface, humans, objects of nature, and man-made structures.  
Mercalli, an Italian seismologist, developed the scale in the early 20th century.  Since 
that time it has been modified several times, and is known today as the Modified Mercalli 
Scale.

meteorological hazards: See hydrometeorological hazards.
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Modified Mercalli (MM) scale: See also Mercalli Scale.  A 12-point scale (ranging from 
I:Instrumental to XII:Catastrophic) that represents the intensity of ground-shaking, or 
destructiveness, of an earthquake (i.e. the effects of an earthquake, rather than the 
magnitude).  In this way, it differs from the Richter scale which measures the magnitude 
of an earthquake.  There may be many intensities recorded from one earthquake, due to 
the effects varying from location to location.

The original Mercalli Scale was modified to suit building standards in California. New 
Zealand scientists have modified it further to suit New Zealand conditions.  It is used by 
scientists, engineers, architects, planners, and insurance companies who need to know 
the relationship between the strength of shaking at ground level and the degree of 
damage.

The following outlines the categories on the scale: 

I. Instrumental.  Not felt except by a very few under especially favourable conditions. 

II. Feeble.  Felt only by a few persons at rest, especially on upper floors of buildings. 
Delicately suspended objects may swing. 

III. Slight.  Felt quite noticeably by persons indoors, especially on the upper floors of 
buildings. Many do not recognize it as an earthquake. Standing motor cars may rock 
slightly. Vibration similar to the passing of a truck. Duration estimated. 

IV. Moderate.  Felt indoors by many, outdoors by few during the day. At night, some 
awakened. Dishes, windows, doors disturbed; walls make cracking sound. Sensation like 
heavy truck striking building. Standing motor cars rocked noticeably. Dishes and 
windows rattle. 

V. Rather Strong.  Felt by nearly everyone; many awakened. Some dishes and windows 
broken. Unstable objects overturned. Clocks may stop. 

VI. Strong.  Felt by all; many frightened and run outdoors, walk unsteadily. Windows, 
dishes, glassware broken; books off shelves; some heavy furniture moved or overturned; 
a few instances of fallen plaster. Damage slight. 

VII. Very Strong.  Difficult to stand; furniture broken; damage negligible in building of 
good design and construction; slight to moderate in well-built ordinary structures; 
considerable damage in poorly built or badly designed structures; some chimneys 
broken. Noticed by persons driving motor cars. 

VIII. Destructive.  Damage slight in specially designed structures; considerable in 
ordinary substantial buildings with partial collapse. Damage great in poorly built 
structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture 
moved.

IX. Ruinous.  General panic; damage considerable in specially designed structures, well 
designed frame structures thrown out of plumb. Damage great in substantial buildings, 
with partial collapse. Buildings shifted off foundations. 

X. Disastrous.  Some well built wooden structures destroyed; most masonry and frame 
structures destroyed with foundation. Rails bent. 

XI. Very Disastrous.  Few, if any masonry structures remain standing. Bridges destroyed. 
Rails bent greatly. 

XII. Catastrophic.  Total damage - Almost everything is destroyed. Lines of sight and 
level distorted. Objects thrown into the air. The ground moves in waves or ripples. Large 
amounts of rock may move. 
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mitigation: Medium-to long-term measures taken in advance of a disaster aimed at 
decreasing or eliminating its impact on society and environment.  Methods are divided 
into structural mitigation (e.g. building levees along a river to reduce flooding), semi-
structural (e.g. allowing floodable areas to exist along a river flood-plain in order to 
contain flood waves) and non-structural (e.g. flood-damage insurance).  Most modern 
mitigation strategies involve combinations of methods.  Mitigation after the event is 
referred to as alleviation.  7

mudflow: The rapid and localised down-slope transfer of fine earth material mixed with water.  
5

natural disaster: The impact of an extreme natural phenomenon on the human system (lives, 
livelihoods and activities).  For disaster to occur, the impact must exceed the ability of 
the human system to absorb or reflect it without suffering considerable, albeit temporary, 
disruption and losses.  1

natural hazard: A hazard resulting form natural processes (see hazard).  Natural hazards can 
be classified by origin namely: geological, hydrometeorological or biological. Natural 
hazards can be dynamic (events) or static (deposits of quick clay).  Hazardous events 
can vary in magnitude or intensity, frequency, duration, area of extent, speed of onset, 
spatial dispersion and temporal spacing.  4

 As defined in the RMA, means any atmospheric or earth or water related occurrence 
(including earthquake, tsunami, erosion, volcanic and geothermal activity, landslip, 
subsidence, sedimentation, wind, drought, fire, or flooding) the action of which adversely 
affects or may adversely affect human life, property, or other aspects of the environment.  
8

non-structural elements: Those parts of a building (e.g. partitions and ceilings) which do not 
belong to the load-bearing system.  5

non-governmental organisation (NGO): Non-profit making organisation operating at the 
local, national or international levels.  Distinct from a governmental organisation, having 
no statutory ties with a national government.  6

N-year event (see also return period): Magnitude of an event, the mean return period of 
which is N years. 5

period: The average interval between hazard events of a given size. 

planning map: A map (often in the form of a statutory district plan) on which prescribed or 
suggested land uses or planned processes are shown.  It serves a prescriptive, rather 
than a representative, function. 1

plate tectonics: The dynamics and associated  forms resulting from  the earth's upper layers 
being made up of several mobile large rigid plates whose boundaries are fault zones 
along which slippage takes place.  5

population at risk: A well-defined population whose lives, property, and livelihoods are 
threatened by given hazards.  7

prediction: A statement to the effect that a particular impact will occur in a particular area, 
with a particular magnitude and set of effects, during a particular time interval.  
Predictions are the responsibility of bona fide scientists and are usually given in 
probabilistic terms.  A prediction is not as definitive as a forecast. 7

preparedness:  See readiness.
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prevention: Encompasses activities designed to provide permanent protection from disasters.  
It includes engineering and other physical protective measures, and also legislative 
measures controlling land use and urban planning.  5

probability: The likelihood of a specific event or outcome, measured by the ratio of specific 
events or outcomes to the total number of possible events or outcomes.   Probability is 
expressed as a number between 0 and 1, with 0 indicating an impossible event or 
outcome and 1 indicating an event or outcome is certain.  2

PTWC: Pacific Tsunami Warning Centre.  9

PTWC tsunami bulletin: A ‘heads up’ message giving information on earthquakes of 
magnitude >6.5 and <7.5 in the Pacific.  No destructive threat, no tsunami warning.  
Investigation under way.  9

PTWC tsunami watch: A message about earthquakes of magnitude >7.5 in the Pacific, using 
only seismic information to alert recipients of the probability of a tsunami and that a 
tsunami investigation is underway.  9

PTWC tsunami warning: A message about earthquakes of magnitude >7.5 in the Pacific to 
warn recipients after confirmation has been received that a potentially destructive 
tsunami has been generated, or when confirmation has not been established but the 
tsunami travel time to the particular member country is less than 3 hours.  9

pyroclastic fall: A uniform deposit of material which has been ejected from a volcanic 
eruption or plume such as an ash fall or tuff. 

pyroclastic flow: High density flow of solid volcanic fragments suspended in gas which flows 
downslope from a volcanic vent (at speeds up to 200 km/h) which may also develop from 
partial collapse of a vertical eruption cone, subdivided according to fragment composition 
and nature of flowage into: ash flow, glowing avalanche, nuee ardente, pumice flow.  5

qualitative approach:  A method by which information is analysed and evaluated verbally, 
with argument based on judgement and logic.  7

quantitative approach: A method by which information is recorded, analysed, and evaluated 
using numerical scales and techniques.  7

readiness: Developing operational systems and capabilities before an emergency happens. 
These include self-help and response programmes for the general public, as well as 
specific programmes for emergency services, utilities and other agencies.  10

Activities and measures taken in advance to ensure effective response to the impact of 
hazards, including the issuance of timely and effective early warnings and the temporary 
evacuation of people and property from threatened locations.  4

recovery: Activities beginning after initial impact has been stabilised and extending until the 
community’s capacity for self-help has been restored.  10

recurrence interval: See return period. 

reduction: Identifying and analysing long-term risks to human life and property from natural or 
man-made hazards; taking steps to eliminate these risks where practicable, and where 
not, reducing the likelihood and the magnitude of their impact.  10

release: In risk analysis, the rate at which a hazard strikes, which is usually expressed in 
terms of frequency and return period, or with respect to the trend of cumulative impacts.  
1

relief: Assistance and/or intervention during or after disaster to meet the life preservation and 
basic subsistence needs.  It can be of emergency or protracted duration.  5
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residual risk: The remaining level of risk after risk treatment measures have been taken.  2

response: Actions taken immediately before, during or directly after an emergency, to save 
lives and property, as well as help communities to recover.  10

retrofitting: Reinforcement of structures to become more resistant and resilient to the forces 
of natural hazards.  4

return period (or recurrence interval): The average time interval between occurrences of a 
natural hazard event of a given or greater magnitude, usually expressed in years. 

Richter scale (Richter magnitude scale):  The commonly used scale for measuring the size, 
or magnitude, of an earthquake.  It is a base-10 logarithmic scale obtained by calculating 
the logarithm of the combined horizontal amplitude of the largest displacement from zero 
on a seismometer output.  Developed in 1935 by Charles Richter in collaboration with 
Beno Gutenberg, both of the California Institute of Technology, the scale was originally 
intended to be used only in a particular study area in California, and on seismograms 
recorded on a particular instrument, the Wood-Anderson torsion seismometer.  Richter 
arbitrarily chose a magnitude 0 event to be an earthquake that would show a maximum 
combined horizontal displacement of 1 micrometre on a seismogram recorded using a 
Wood-Anderson torsion seismometer 100 km from the earthquake epicentre.  This 
choice was intended to prevent negative magnitudes from being assigned.  However, 
the Richter scale has no upper or lower limit, and sensitive modern seismographs now 
routinely record quakes with negative magnitudes.  11

 The following provides a description of the various scale categories:  12

Less than 3.5: Generally not felt, but recorded. 

3.5-5.4: Often felt, but rarely causes damage. 

Under 6.0: At most slight damage to well-designed buildings.  Can cause major damage 
to poorly constructed buildings over small regions. 

6.1-6.9: Can be destructive in areas up to about 100 kilometres  across where people 
live.

7.0-7.9: Major earthquake.  Can cause serious damage over larger areas. 

8 or greater: Great earthquake.  Can cause serious damage in areas several hundred 
kilometres across. 

risk: Expected losses (e.g. to life, well-being, property, and / or economic activity) due to the 
occurrence of a natural hazard(s). 

Risk is the product of hazard, the value of elements at risk, and vulnerability. 2

risk acceptance: An informed decision to accept the consequences and the likelihood of a 
particular risk. 2

risk analysis: The initial stage of risk assessment involving scope identification, hazard and 
risk identification,  and risk estimation. 7

risk assessment: Assessing the risk associated with natural hazards using the processes of 
risk analysis and risk evaluation. 7

risk avoidance: An informed decision not to become involved in a risk situation.  2

risk / benefit analysis: In terms of disasters, the benefits of inhabiting areas at risk, of 
carrying out various activities in them and of putting oneself at risk, set off against the 
costs of damage and losses in disaster ( including estimated future costs of the event) 
and of mitigation works.  1
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risk calculation: Risk is calculated by combining hazard analysis and consequence analysis, 
i.e. a process to determine consequences x frequency.  Calculation is generally based 
on the product of hazard, the value of elements at risk and their vulnerability.  In 
quantitative terms risk is expressed as the probability of adverse effects, per unit of time, 
for a place, object, or activity. In qualitative terms the risk is expressed as a likelihood, 
rather than a probability. 7

risk communication: The communication of information about particular risks to the public 
(individuals, groups, organisations, institutions) and monitoring of the public's response.  
1

risk control: See risk treatment.

risk engineering: The application of engineering principles and methods to risk management.  
2

risk estimation: Estimating the risk associated with natural hazards using the processes of 
consequence analysis, hazard analysis and risk calculation. 7

risk evaluation: Determining the importance and relevance (significance) of the results of 
calculated or estimated risk with reference to the social and physical context within which 
they occur. This process determines whether risk is, intolerable, tolerable or acceptable. 
Risk evaluation may involve considerations of risk perception, risk communication, risk 
comparison, and risk / benefit analysis, with the aim of developing some appropriate 
level or form of response. Implicitly or explicitly risk evaluation involves balancing risk 
with the benefits associated with exposure to that risk.  2

risk financing: The methods applied to fund risk treatment and the financial consequences of 
risk. Note: In some industries risk financing only relates to funding the financial 
consequences of risk. 2

risk identification: The process of determining what adverse effects can happen, why and 
how. 2

risk level: The level of risk calculated as a function of likelihood and consequence.  2

risk management: The systematic process of using administrative decisions, organisation, 
operational skills and capacities to implement policies, strategies and coping capacities 
of the society and communities to lessen the impacts of natural hazards and related 
environmental and technological disasters. This comprises all forms of activities, 
including risk assessment, structural and non-structural measures to avoid (prevention) 
or to limit (mitigation and readiness) adverse effects of hazards. It involves the 
systematic application of management policies, procedures and practices to the tasks of 
establishing the context, identifying, analysing, evaluating, treating, monitoring and 
communicating risk.  2

 Risk management incorporates risk analysis, risk assessment and risk treatment.

risk perception: Intuitive understanding of  risk based on an individual’s own experience and 
judgement. 2

risk reduction: A selective application of appropriate techniques and management principles 
to reduce the likelihood of the occurrence of a hazard, its intensity and/ or its 
consequences. 2

risk retention: Intentionally or unintentionally retaining the responsibility for loss or financial 
burden of loss within the organisation.  2

risk tolerance: A decision on the level of the tolerable residual risk after protection measures 
have been implemented.  2
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risk transfer: Shifting the responsibility or burden for loss to another party through legislation, 
contract, insurance or other means. Risk transfer can also refer to shifting a physical risk 
or part thereof elsewhere.  2

risk treatment:  That part of risk management which involves the implementation of policies, 
standards, procedures and physical changes to eliminate or minimise adverse risks.   
Incorporates the steps of assessing potential treatment options, developing a treatment 
plan detailing the selected options, implementing the plan, and monitoring / reviewing 
the plan.  Also see counter measures. 2

RMA: Resource Management Act 1991 

scope definition: Involves establishing a brief and proposed methodology to analyse the risks 
associated with natural hazards.  7

sea surge: A rise in sea level that results in the inundation of areas along coastlines. These 
phenomena are caused by the movement of ocean and sea currents, low-pressure cells, 
winds and major storms.  5

secondary hazard: Those hazards that occur as a result of another hazard or disaster, i.e., 
fires or landslides following earthquakes, epidemics following famines, food shortages 
following drought or floods.  5

seiche: (or underwater wave), pronounced say'sh.  A standing wave in a body of water.  The 
word originates in a Swiss-French dialect word that means "to sway back and forth", 
which had apparently long been used in the region to describe oscillations in alpine 
lakes. They are often hard to see on the surface of a water body due to the effects of 
gravity.

seismic isolation / base isolation: Systems used to limit the transfer of strong ground motion 
to a structure  5

seismic zone: An area within which ground motion and seismic-design requirements for 
structures are similar  5

seismic-activity rate: The mean number per unit time of earthquakes with specific 
characteristics (e g. magnitude 6) originating on a selected fault or in a selected area  5

seismicity: The distribution of earthquakes in space and time.  5

shear wall: A structural element which resists lateral forces.  5

societal risk: the total risk attributed to the society responsible for bearing that risk (see also 
individual risk).  7

storm:  An atmospheric disturbance involving perturbations of the prevailing pressure and 
wind fields, on scales ranging from tornadoes (1 km across) to extratropical cyclones 
(2,000-3,000 km across). 5

structural measures / non-structural measures: Structural measures refer to any physical 
construction to reduce or avoid possible impacts of hazards, which include engineering 
measures and construction of hazard-resistant and protective structures and 
infrastructure.  

Non-structural measures refer to policies, awareness, knowledge development, public 
commitment, and methods and operating practices, including participatory mechanisms 
and the provision of information, which can reduce risk and related impacts.  4

subsidence: Collapse of a considerable area of land surface, due to the removal of liquid or 
solid underlying or removal of soluble material by means of water.  5
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tephra: solid, fragmentary material ejected during a  volcanic eruption such as ash, lapilli, 
blocks and bombs, except lava.  7

tolerable risk: a level of risk that a society is prepared to live with because there are net 
benefits in doing so, as long as that risk is monitored and controlled and action is taken 
to reduce it.  See also risk tolerance.  7

triggering factors: the final factors in a chain of causes leading to the occurrence of a hazard.  
7

tropical cyclone: Generic term for a non-frontal synoptic scale cyclone originating over 
tropical or sub-tropical waters with organized convection and definite cyclonic surface 
wind circulation, with winds generally over 33 knots Referred to as Typhoons in Asia and 
Hurricanes in the Atlantic. 5

tropical depression: cell of low pressure originating in the tropics with wind speed up to 33 
knots. 5

tsunami: A series of large waves generated by sudden displacement of seawater (caused by 
earthquake, volcanic eruption or submarine landslide); capable of propagation over large 
distances and causing a destructive surge on reaching land. The Japanese term for this 
phenomenon, which is observed mainly in the Pacific, has been adopted for general 
usage. 5

volcanic eruption: The discharge (aerially explosive) of fragmentary ejecta (see tephra), lava 
and gases from a volcanic vent.  5

volcano: A vent from which a volcanic eruption occurs which may be associated with a 
mountain or other landform such as a caldera.  7

voluntary risk: a risk that is taken despite full awareness of the consequences.  7

vulnerability: The expected degree of loss to a given element or set of elements at risk,
resulting from the occurrence of a natural hazard event of a given magnitude. 

warning: An alarm signal or message coupled with a recommendation or order to take action 
(such as mobilize or evacuate). The warning is a more advanced stage of mobilization 
than the hazard watch and it pertains to conditions in which there is a high probability, or 
virtual certainty, that disaster will occur relatively soon (within minutes, hours, or at the 
most a few days). Warnings can be subdivided into the technological processes of 
conveying the message (i.e. communications systems) and the social process of 
informing the people and ensuring that they understand and act upon the warning 
message. Warnings are separate from predictions. Whereas the latter are the 
responsibility of scientists, warnings are the preserve of civil administrators.  1

zoning: The division of a geographical area of land (e.g. a valley, town or region) into 
homogeneous sectors with respect to particular criteria (e.g. intensity of hazard, degree 
of vulnerability or risk, dependence on a particular operations centre).  1
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