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Abstract 

 

Title: Decision-making for Living in Flood-prone Areas 

On the 26th April 2006, a small community was flooded by the overflow of 

water from the Silver Stream on the Taieri flood-plain, Otago, New Zealand. 

The flood event has raised questions as to why people live in these flood-prone 

areas and do they comprehend the risk of living here? This research seeks to 

answer these questions by assessing the way residents investigated the flood 

risk when they purchased their property, investigating their perception of the 

flood hazard and looking at the types of effects residents suffered from the 

flood event. 

Since the flood in 2006, the Silver Stream has threatened to flood again on 

numerous occasions. The Taieri flood-plain has long history with flooding, but 

most of which is associated with the Taieri River, a larger river located south of 

the Silver Stream. In response to significant flooding in the 1980’s, flood control 

schemes were initiated to protect areas of the Taieri. The design of the flood 

control scheme on the Silver Stream was to allow for a spillway, just below 

Gordon Road to protect the main residential development in Mosgiel. Despite 

this design, houses are located in the direct line of the Silver Stream spillway. 

The research found that residents were reluctant to access all available sources 

of hazard information when purchasing their property. There was a weak 

relationship between the Otago Regional Council and the Dunedin City 
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Council which affected the quality of information moving between the two 

councils. Because many residents were reliant on locally sourced hazard 

information, their perception of the risk and their awareness of the hazard were 

often inconsistent with the reports produced by the councils. A series of 

narratives were found through the community, each telling a variation on the 

2006 flood event. The effects from the 2006 flood were also varied. It was 

evident that the emotional strain of the flood was still felt among some 

residents. 
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 1 Introduction 
 

 

 

 

1.1 The problem with floods 

Floods are considered to be the most universally experienced and the most 

threatening natural hazard to society (Keller and Blodgett, 2008; Schanze, 2006). 

In New Zealand, floods are ‚the most frequent and costly natural disasters‛ 

(Bryant, 2005: 13). Floods are complicated in that no flood is ever the same. 

There are many communities who suffer on a regular basis from flooding, but 

applying the same model of management to eliminate or mitigate every flood is 

impractical (Coch, 1995; Keller and Blodgett, 2008). When considering New 

Zealand’s history of floods and considering the damage that they have caused, 

questions are raised as to why do people still live in these areas and how do 

people perceive the environment they live in? 

A recent Environment Court decision gives direction to the first question 

raised. The court granted consent for a house in Karitane, Otago, in a known 

flood-prone area. The house was to be built on stilts along with some other 

mitigation features to ensure the residents’ safety. In contemplating this 
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decision by the court, its appears to be the approach that living in a flood-prone 

area is considered acceptable, just so long as the owner of the property is well 

informed and aware of the risk (Berry and Vella, 2010). So with this in mind, 

this is where this research begins, at understanding how residents become 

aware so as to make a decision about living in a flood-prone area  

For residents to understand and fully contemplate the risk, they must have 

access to hazards information. In New Zealand, The Resource Management Act 

1991 is the primary legislation which requires local authorities to gather and 

distribute hazards information. Although local authorities may carry out their 

duties, their processes in doing so, the accuracy of information and their ability 

to convey this information to the public is not always effective. 

It is important for any home buyer to understand the importance of risk 

communication of hazard information. Buying a home is subject to a flood-risk 

is a complex decision, especially as it often requires a lay-person to understand 

and evaluate technical information such as flood probabilities. Because of this, 

people often rely on experts and local authorities for information and advice. It 

is thus important that the public receive information that is correct, current and 

understandable for the lay-person (Mileti, 1999; Siegrist and Cvetkovich, 2000). 

1.2 Research problem 

The research aim is to investigate and assess the decision-making process for 

residents living in flood-prone areas in New Zealand, using a case study 

analysis of a small flood-prone community on the Taieri flood-plain in Otago. 

The area was affected by flooding in April 2006 after flood waters exceeded the 

carrying capacity of the Silver Stream and flowed over into the spillway. 

Although the Taieri flood-plains are well known for the flood hazard, there 

was relatively little knowledge around the risk from the Silver Stream. To carry 

out this research, the following research objectives have been set. 
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Objective One: To assess the way in which residents investigate the flood 

hazard 

Objective one includes investigating the tools offered by the local authority, as 

well as sources of information which are locally sourced. Under objective one 

these tools were assessed on their practicality and their use by the public. 

Research consisted of key informant interviews, residential interviews and 

document analysis. 

Objective two: To assess the residential perception of the flood hazard 

Objective two assessed what information residents have in regards to the flood 

hazard and their knowledge of the future flood risk. The research involved 

interviews with residential properties that were identified through Otago 

Regional Council and Dunedin City Council as affected by the April 2006 flood 

event. The research also involved key informant interviews and a document 

analysis to understand the council perspective of the event 

Objective three: To assess the effects which arise from living in a flood-prone 

area 

Objective three investigated and assessed the effects from the April 2006 flood 

and what future residents to the area should be aware of. This objective seeks 

to find out what the reality of living in these areas is and to see how these 

effects are recorded in council documents. Research involved interviews with 

residents to understand what effects they suffered from the 2006 flood event 

and how it affects them now. 

1.3 Structure of thesis 

Chapter one, the current chapter, contains an introduction to the research topic 

and identifies the purpose of the study. The chapter contains the aims and 

objectives which will be addressed throughout the other chapters. Chapter two 



Chapter One: Introduction 

 

4 
 

consists of the literature review which was undertaken at the outset of the 

research. The purpose of the literature review was to review the approaches to 

natural hazard management and discuss the specific components of risk and 

risk communication. Chapter three contains the legislative contextual basis for 

the study. This chapter gives background information on the case study and 

tools the local authority uses to acquire and distribute hazard information. 

Chapter four contains the methodology for the research. The chapter gives 

justification for the use of a case study analysis and the use of triangulation to 

help validate the research. Ethical considerations of the research are also 

discussed. Chapter five presents the first results chapter which address the 

methods of hazard investigation. Methods include sourcing information from 

both professionals and from lay-people. The methods are evaluated from both 

councils perspectives and from the residents perspective. Chapter six presents 

the second results chapter which addresses residents’ awareness of the flood 

hazard. It also presents the effects from the Silver Stream flood event in 2006. 

Chapter seven discusses the implications of the results presented in chapters 

five and six. The chapter discusses the results with the literature which was 

reviewed in chapter two. Chapter eight concludes the study by drawing upon 

the key findings of the research and presents recommendations to the public 

and the local authorities. 
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 2 Approaches to Hazard 

Management 
 

 

 

 

2.1 Introduction 

Although there has been a significant amount of research surrounding natural 

hazards, societies still have to cope with the destruction they leave behind 

(Godschalk, 2003). To help address the objectives set in chapter one, this 

current chapter seeks to understand the approach to hazard management. The 

chapter begins by looking at the past approaches to natural hazard research to 

help understand how flood hazard management has evolved to its current 

status. The chapter explains the dynamics of a natural hazard and specifically 

flood hazards. The chapter then looks at the risk management approach to 

flood hazards and focuses on the risk and risk communication. 

2.2 Natural hazards   

A natural hazard is the interaction of natural processes such as water with a 

human community, who are vulnerable to that natural process (Blaikie, et al., 
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1994; Burton, et al., 1993; Chapman, 1994; 1999; Cutter, et al., 2003; Ericksen, et 

al., 2000; Haque and Etkin, 2007; Keller and Blodgett, 2008; Mileti, 1999; 

Schanze, 2006). An example of this interaction and when it becomes a natural 

hazard, rather than a natural process is of tornadoes in the Australian outback. 

A tornado is not considered a hazard if it occurs where there is little or no 

human occupancy (Chapman, 1994). As referred to in Chapman (1994), Gilbert 

White discusses that a hazard does not exist, except where there is interaction 

with humans. The damage a natural hazard causes is determined by what is 

exposed to that hazard; and how vulnerable that person, that community, or 

that entire society is (Blaikie, et al., 1994; Schanze, 2006). To explain a natural 

hazard, some of the components which contribute to the hazard, and which 

will be discussed throughout this research will first be defined. 

‘Exposure’ refers to what is in the path of a natural phenomenon; what 

elements of the human system will have the potential to be affected and in part, 

create the hazard. Mileti (1999) refers to this as the constructed system. 

Examples include buildings, communication lines, houses and humans (Mileti, 

1999; Uitto, 1998). The extent of damage to these elements depends on a 

number of factors including land-use patterns contributing to the exposure and 

the level of vulnerability. 

‘Vulnerability’ can be explained as the susceptibility to suffer loss. This can be 

explored through understanding the characteristics of a person and a 

community and how they behave with regard to a natural hazard. 

Understanding demographics, hazard awareness and perception of the risks 

contribute to assessing vulnerability (Uitto, 1998), (Cutter, et al., 2003), (Blaikie, 

et al., 1994; Schanze, 2006; White, et al., 2001). 

Risk is another concept, tied into the discussion of natural hazards and can be 

defined as the likelihood or probability of negative consequences from an event 
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(Bradbury, 2009). The discussion of risk is more complex than this definition 

and will be explored throughout this chapter. The concept of risk is important 

to this research because it is a central part to decision-making and hazard 

management.  

The focus of this research is specific to flood hazard, flood risk and the 

communication of these concepts to the public. Flood risk is determined by 

identifying the source of the hazard - rainfall, the pathway that rainfall then 

takes and then onto who or what it meets. The probability of negative 

consequences is the risk the flood poses (Schanze, 2006).  

2.3 Approaching natural hazard research 

Research within the natural hazard field began with the perspective that a 

natural disaster was the result of nature alone. Efforts were focussed around 

understanding the physical dimensions of the hazard and trying to anticipate 

its force, occurrence and location (Tobin and Montz, 2009). Methods to reduce 

the impact were through engineering technologies which tried to control the 

hazard. The approach was that human intervention could reduce the impacts 

of the hazard (Mileti and Gailus, 2005).  

Gilbert F. White and Eugene Haas saw the need for natural hazard research to 

include a social perspective (White and Haas, 1975). Their research looked at 

the dimensions of the hazard, including the economic, social and political 

spheres within a society (Mileti and Gailus, 2005). The research approach 

sought to look beyond engineering technologies to improve the situation 

(Smith, 2001; Tobin and Montz, 2009). White and Haas developed an 

interdisciplinary approach which looked at the natural hazard from a wider 

perspective and recognised that there were land-use planning and decision-

making tools which could be used to reduce the effects before the flood 

occurred (Mileti and Gailus, 2005).  
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The 1980’s saw increasing support for the International Decade for Natural 

Disaster Reduction. The theoretical basis for this movement was on improving 

forecasting for natural events and design resolutions for buildings prone to 

hazard, to reduce the effects of the hazard. What this movement lacked was 

addressing the implementation of these strategies as improving warning 

systems and building regulations will only be effective if there is public 

response to them (Burton, et al., 1993). It was during this decade that the 

paradigm of absolute protection was deemed ‚both unachievable and 

unsustainable‛ (Tanaka, et al., 2011: 156).  

Lofstedt and Boholm (2009) discuss the advances made in the hazard discipline 

through the analysis of risk.  Chauncey Starr made advances in this discipline 

by looking at risk analysis (Starr, 1976). Slovic and White were also active in 

this research field, Slovic looking at risk taking and decision-making and White 

looking at the link between risk and the perception of hazards. Slovic and 

Lichtenstein used the psychometric paradigm to assess feelings and 

perceptions towards natural hazards. The findings of the research determined 

that there is a wide range of influences that build an individual’s perception of 

risk (Lofstedt and Boholm, 2009; Slovic, 2000).  

The research by Slovic and Lichtenstein using the psychometric paradigm 

became highly regarded in the field of risk research (Lofstedt, 2009). The 

psychometric paradigm, initiated in the 1970’s has been the back-bone of risk 

perception research. Risk research initially focussed on involuntary risk but in 

more recent years has broadened to investigate risk as feelings and emotions 

and the influence that society and demographics have on the perception of risk. 

The focus of research has also seen a shift from initial the studies on the risk of 

nuclear power, to the risk of terrorism and nanotechnology (Lofstedt, 2009).  
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Hazards had been studied and managed in a static framework, which had a 

tendency to view the hazard in isolation. The environment was seen as being 

static and this resulted in attempts to solve the problem, rather than through 

continual management. By 1995, there was a strong push for approaching 

natural hazards with the sustainable development framework. Although the 

understanding of natural hazards has developed significantly in the previous 

20 years, there had been no corresponding decrease in the loss of lives and 

economic destruction. The concept of sustainable hazards mitigation sought to 

look at natural hazards on a wider scale and incorporate the study of risk and 

risk perception (Mileti and Gailus, 2005).  

Although a more integrated and holistic approach to hazard management still 

includes the use of flood controlling methods such as structural defences, it is 

accompanied with a social development aspect whereby communities learn to 

adapt to living with the flood hazard (Herk, et al., 2011; Tanaka, et al., 2011). 

The focus around community coping strategies is an approach which accepts 

the hazard, the physical nature and risk it poses to society (Plate, 2002; Tanaka, 

et al., 2011). 

Natural hazard research is still seen as fragmented between disciplines such as 

sociology, geography and engineering, but a more integrated approach, 

balancing engineering solutions and social influences has developed (Merz, et 

al., 2010). For effective decision-making, the recognition of the natural and the 

social sciences is essential (Correia, et al., 1998). A multi-disciplinary approach, 

where by humans begin to adapt to nature’s force is considered to be 

appropriate, but not always easy to implement (Correia, et al., 1998).  

2.4 Flood Hazard 

Flooding is a particularly common hazard. Understanding the physical nature 

of the flood event is important when trying to comprehend how the human 

exposure and behaviour to the flood contributes to the hazard. A flood occurs 
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when the discharge of water in a stream exceeds the carrying capacity of the 

stream channel and spills over into lower lying areas, or a flood-plain as will be 

referred to in this research. Flooding occurs intermittently and reoccurrence is 

hard to predict. However, through monitoring of rainfall and historical records, 

reoccurrence intervals can be calculated (Coch, 1995; Keller and Blodgett, 2008).  

The severity of a flood and the reason for the discharge to exceed the carrying 

capacity of the channel is determined by the specific conditions of each 

drainage basin. The most common reasons are heavy rains and the onset of 

rapid snowmelt (Burby, 1998; Coch, 1995). 

Urbanisation can contribute to the severity of a flood (Coch, 1995; Ericksen, 

2005a; Miguez, et al., 2009). As depicted in Figure 1, the lag time is significantly 

shortened and the peak discharge occurs sooner after urbanisation (Keller and 

Blodgett, 2008). Lag time is a measurement of time between the peak rainfall 

and the peak stream discharge. The lag time is determined by the type of 

surface the rain first hits and the route it takes before entering the stream 

channel. When rain first hits the ground it filters down through any permeable 

surface it finds. Once the ground has reached saturation and can no longer hold 

any more water, the rain begins to run off slopes towards the base of a 

catchment (Chapman, 1999; Coch, 1995). Slopes with little vegetation cause the 

rain to runoff at a faster rate, as there is even less to hold and slow the flow of 

water down the hill. The speed that runoff travels to the stream channel is 

increased on stepper slopes, increasing the onset of a full river channel. Where 

there are paved, non-permeable surfaces, the lag time will decrease as the rain 

will reach the stream a lot quicker (Coch, 1995; The Encyclopedia of Earth, 

2010). 
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Figure 1: Hydrograph showing lag time before storm peak and stream discharge peak; before and after 

urbanisation. From (The Encyclopedia of Earth, 2010) 

2.4.1 Understanding and predicting floods 

Predicting when floods will occur and how large they will be is difficult. 

Weather and climate are not constant; and thus neither is their effect on society 

(Mileti, 1999). The magnitude and frequency of floods can be calculated as a 

statistical probability through historical records of stream flow data. Take for 

example, 9 years of flow data as displayed in Table 1. 

. 

  



Chapter Two: Approaches to Hazard Management 

 

12 
 

Table 1: Stream gauge data. Adapted from (Keller and Blodgett, 2008: 149) 

Year Discharge (cumecs) Magnitude Recurrence Interval 

(years) 

1995 30 5 2 

1996 280 1 10 

1997 45 4 2.5 

1998 28 6 1.7 

1999 120 2 5 

2000 26 7 1.4 

2001 100 3 3.3 

2002 23 8 1.3 

2003 20 9 1.1 

 

For each Year of data, the maximum Discharge for that 9 year period is ranked 

in terms of Magnitude (M), 1 being the highest and 9 being the lowest 

magnitude. The Recurrence Interval (R) of each of the largest flows is then 

calculated and interpreted through the equation R = (N+1) ÷ M, N being the 

number of years of flow data which in this case is 9.  

The largest flow in that 9 year period is given a Recurrence Interval of 1 in 10 

years. The probability of this event occurring each year is 10% (Bryant, 2005; 

Keller and Blodgett, 2008).  

When trying to convey what the 1 in 50 year flood might be, or even a 1 in 100 

year flood, the available data can be plotted onto a graph, such as Figure 2, and 

extrapolated to estimate the lower frequency return periods.  
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Figure 2: Example of flood recurrence interval graph. From (Indiana University, n.d.) 

However there are difficulties with this method as it is only considered 

appropriate to extrapolate the graph and estimate twice in the number of years 

of existing data (Bryant, 2005; Keller and Blodgett, 2008).  For streams which 

only have data recorded for 20 years, it can be very difficult to accurately 

estimate the magnitude and frequency of future flood events (Bryant, 2005; 

Keller and Blodgett, 2008). Problems with this method are further found 

through the communication of this information to policy makers and the 

general public as discussed in section 2.9 Risk communication. 

2.5 Flood control schemes 

The attempt by humans to control a flood hazard through engineering methods 

has had mixed results (Ologunorisa and Adeyemo, 2005). The use of flood 

control systems such as dams and levees are used to channel and direct the 

flow of water and protect areas of development during a flood (Blaikie, et al., 

1994; Coch, 1995; Keller and Blodgett, 2008). 

The use of structural defence is an attempt to control the hazard, and only 

during a flood event can this be tested. Structural defences are often built to a 

design standard such as a 1 in 100 year event. If the water level is to exceed that 

capacity, the structural defence can contribute to the hazard. If there are people 

living in the direct line of the spillway, and they do not anticipate the banks to 
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overflow, they will be unprepared and vulnerable to the flood waters (Burby, 

1998).   

Even during a smaller flood event, within the capacity of a structural defence, 

there is still the potential for failure. Poor design or lack of maintenance can 

lead to the defence not functioning as intended under pressure.  If a structural 

defence is not regularly maintained, the level of protection it was designed for 

can degrade over time. Failure can lead to devastating effects for any 

unsuspecting residents or businesses in the spillway (Burby, 1998).  

Structural defences can create a false sense of security and the perception that it 

is safe to further develop. Further intensification into these areas can occur with 

residents assuming that it will be safe because of the improvements to the 

structural defence. The residual risk is that the protection structure may fail or 

simply the capacity may be exceeded during a large flood event (Blaikie, et al., 

1994; Burby, 1998; Ericksen, et al., 2000; Godschalk, et al., 1999b; Kates, 1962; 

Slovic, 2000; White, et al., 2001).  

The false sense of security created through structural defence occurred in New 

Orleans after the 1965 flood damage from Hurricane Betsy. Taxpayer money 

was used to increase and improve the already extensive flood-protection 

system. This investment into the protection scheme encouraged further 

development in these flood-prone areas, but yet it did not eliminate the 

vulnerability of these people to flooding (Burby, et al., 1999). Along the Pearl 

River in Jackson, Mississippi, levees were constructed during the 1960’s to 

protect the town. Subsequently there was an increase in development close to 

the levees and when they were overtopped in the 1979 flood, 40% of the 

damage was to the new construction (Godschalk, et al., 1999b). 

The reliance on flood control schemes is prevalent throughout the USA and in 

New Zealand but there has been a shift in approach which recognises their 
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inefficiency and extreme cost. The shift has seen a move to continual 

management, rather than controlling the hazard (Merz, et al., 2010). 

2.6 Risk management 

Risk-based management within local government has been adopted to address 

environmental problems. The risk based approach is essentially allocating 

resources and making decisions on the predictions of occurrence and likely 

effects (Rothstein, et al., 2006). However, there are issues with risk-based 

regulation. The first issue, which will be discussed in more depth through the 

risk communication discussion, is that ‚regulation often asks questions of 

science, which science is not in a sufficiently advanced state to answer‛ 

(Rothstein, et al., 2006: 1057). When science is not always certain, translating it 

into regulatory provisions can create uncertainty and potentially increase the 

risk (Downton, et al., 2005; Rothstein, et al., 2006). Another issue with the risk-

based approach is that stakeholders are likely to have differing opinions and 

analysis of risk and risky situations. Deciding on a regulatory risk base can be 

difficult (Rothstein, et al., 2006). 

2.7 Flood risk management  

Flood risk management is the process of managing floods through prediction 

and the measurement of consequences on society, coupled with the planning of 

risk reduction strategies (Merz, et al., 2010; Plate, 2002; Schanze, 2006). It is a 

continual process which includes the participation of many stakeholders. The 

management of an existing flood risk includes risk analysis, improvements to 

the system and re-assessment of the hazard with new data or a change in land-

use (Plate, 2002; Schanze, 2006). Flood risk management is not a one-off 

solution and flood protection schemes require continual maintenance and re-

assessment. There is an element of uncertainty and a residual risk in flood 

protection systems in the event of a failure or if the capacity is exceeded. In this 

scenario, risk management also provides an emergency scheme or recovery 
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effort to manage the scenario and return the environment back to its normal 

state (Plate, 2002). 

The objective of this approach is for it to be inclusive and interactive between 

decision makers and stakeholders. A good example of why this interaction is 

important can be given through the role of an engineer designing flood 

protection structures. The role of an engineer is to design and construct a flood 

protection structure to certain design limits. Although the engineer has the 

most knowledge as to the technical requirements of the flood structure, these 

decisions should not be done in isolation and should be included in the 

decision-making process with input from people who have direct exposure to 

floods and social and political groups in society (Plate, 2002). 

There are three main tasks which are specific to and make up flood risk 

management. These tasks are Risk Analysis, Risk Assessment and Risk 

Reduction and have been displayed in Figure 3 below. 
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Figure 3: Components of flood risk management. Adapted from Schanze (2006) 

Risk Analysis focuses on determining the physical nature of the hazard, the 

vulnerability of the area and the risk of the potential flood. Flood Risk analysis 

provides data such as flow velocities and probabilities and are often produced 

on a map (Schanze, 2006). Hazard maps are used to locate specific hazards and 

control the surrounding development. Flood hazard maps show which areas 

would be covered by flood waters under certain flood events (Coch, 1995; 

Plate, 2002; Schanze, 2006). 

Risk Assessment is a more subjective process as it depends on the accepted 

level of tolerable risk and the attitudes and expectations of those undertaking 

the assessment. Acceptable risk is further explained in section 2.8.2. Risk 

Assessment looks at both risk perception – how people understand and 

interpret the risk, as well as risk communication – the transfer of information 

between experts and the public (Schanze, 2006).  

Risk Reduction involves methods to mitigate the effects of the hazard. The 

three main stages which can be applied are pre-event, flood-event and post-

event. Pre-flood reduction methods include mitigation, which are considered to 
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be a cost-effective and a long-term approach which helps to reduce the level of 

response and recovery required (Schanze, 2006).  

Flood-event reduction or event management mode is the civil defence and 

emergency management procedures which occur during the flood. Flooding is 

a dynamic natural hazard, meaning decision-making for evacuation procedures 

complex. Emergency procedures are made prior to the event, and carried out 

during it (Schanze, 2006). Flood-event reduction methods include warning 

systems and evacuation procedures.  

Post-flood event methods are structured around the recovery from the flood 

(Schanze, 2006).The focus of flood risk management began in the post-event 

recovery stage, but in the last 15 years, this has been viewed as unpractical and 

a costly approach (Montoya and Masser, 2005; Schanze, 2006). Attention is 

slowly being turned towards the role of mitigation by authors such as Burby 

and Mileti as they discuss the role of land-use planning to reduce natural 

disasters in the pre-event stage (Godschalk, et al., 1999b). 

2.7.1 Land-use planning 

Land-use planning is used at a local and regional level to help reduce the 

effects of flooding (Burby, et al., 1999). As Burby (1998) suggests, ‚flood losses 

could be reduced significantly if, rather than trying to keep the flood out of 

people’s way, government worked to keep people out of flood’s way by 

discouraging development of hazardous areas<‛ (Burby, 1998: 9). 

Land-use planning came into practice in the USA as the economic shortfalls of 

structural defences became recognised. Flood prevention plans in the USA 

were devised in an attempt to help communities prepare and protect 

themselves against flooding, but adoption by local authorities has been slow 

(Burby, et al., 1999). 
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Land-use planning can be used at various stages of development with planners 

contributing from the conceptual stage of a new development, influencing the 

location and design of communities. Where a development has already been 

built, planners can influence mitigation strategies to reduce the effects of the 

hazard. Land-use planning can also contribute to building awareness of the 

hazard and involving citizens which helps to build their awareness (Burby, et 

al., 1999).  

2.7.2 Difficulties with land-use planning 

It becomes difficult for land-use planners to introduce hazard mitigation plans 

in areas where there has been intensive development. Because of the level of 

existing development, landowners and developers consider the area to be an 

appropriate and profitable place to develop and so any hazard mitigation plans 

can be viewed by those pursuing an economic gain as a barrier, rather than a 

positive source of protection (Burby, et al., 1999). Restricting further 

development in a flood-prone area stops the further exposure to risk, however 

it does not alleviate the problem for the current residents and the subsequent 

owners (Correia, et al., 1998). 

Defining an appropriate level of development for hazard prone areas is a 

difficult task for land-use planners. As discussed earlier, decision makers, both 

residents and local authorities, do not always fully comprehend the risk and 

the losses which they could endure. An objective analysis of the risk is not 

always carried out by a decision maker and thus their perception of the risk is 

lower than the actual risk (Burby, et al., 1999). 

Creating hazard maps and mitigation plans can be difficult as there is often an 

uncertainty in using scientific data, particularly with the extent and likely 

return period of flooding. This will be discussed in more detail in section 2.9. 

Flood maps are static, whereas stream flows and flood levels are constantly 

changing. Many legislative requirements are for a 100 year flood level, but this 
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can be very hard to accurately estimate when there is only 20 to 30 years of data 

to make this prediction (Downton, et al., 2005). This problem was previously 

explained in section 2.4.1. 

2.8 Risk 

Risk is considered to be the opportunity and the uncertainty between profit 

and loss. It can be difficult to define because the variables are always different 

and do not remain constant (Raaijmakers, et al., 2008; Smith, 2001). Risk is a 

common concept in everyday life and can be applied to natural hazards (Starr, 

1976). 

The interpretation of risk is thought to be different between scientists and the 

lay-person (McCarthy, et al., 2006; Seville, et al., 2007; Siegrist and Cvetkovich, 

2000). Calculations and scientific predictions are used to determine risk, but 

value judgements and individual choice often take a stronghold in building the 

perception of risk (Smith, 2001).  

2.8.1 Perception of risk 

A person’s perception of risk is individual to them. It can be described as their 

own personal understanding and interpretation of the risk and how it will 

affect them, their family and the wider environment. A person’s perception is 

built by many factors including interpretation of facts, personal potential for 

loss, external influences such as media and personality traits. These factors are 

variable and thus each individual’s perception of risk is too (Seville, et al., 2007; 

Starr, 1976). 

Chapman (1994) discusses how the perception of risk in a person’s home 

environment is not always an objective analysis. Some researchers have found  

that the perception of the home environment, as being a safe environment, 

‚overrides all common sense about the threat of the hazard‛ (Bryant, 2005: 

273). The desire to stay in a location which reflects home or where there are 
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historical links is often a big part of a person’s desire to live and stay 

somewhere. The decision to stay in a hazardous area is weighed against this 

desire (Bryant, 2005). 

To understand individual decision-making around natural hazards, it is 

important to understand the perception of risk. Because the perception of risk 

is personal, it makes it difficult to understand an entire community’s 

perspective. It makes it hard to predict and quantify (Mileti and Gailus, 2005; 

Raaijmakers, et al., 2008; Slovic, 2000; Smith, 2001).  

For individuals who have already experienced a particular hazard, their 

perception of the risk is likely to be different to those who haven’t experienced 

it (Schanze, 2006). As discussed by Paton et al. (1998), the experience of an 

infrequent event such as a volcanic eruption can alter a person’s perception of 

risk. In a study undertaken after the 1995 volcanic eruption of Mt Ruapehu, it 

was discovered that post-event, there was an increase in perceived risk, specific 

to the volcanic hazard. Preparation and perceived preparation for another 

event was subsequently researched by Paton (2008) with mixed results. Action 

taken to prepare for another similar event decreased after the event. This 

included a reduction in both the items needed for preparation and the number 

of people undertaking preparation action. The experience of the hazard 

however, meant that there was an increased in perceived preparedness; 

meaning people felt that in the instance of a future event, they would cope with 

it better (Paton, et al., 2008). 

A study was carried out in Eton Wick; a community which hadn’t seen a flood 

in 40 years but is subject to flooding of the River Thames by Fordham, et al., 

(1991). Most residents were aware of the flood damage that occurred back in 

1947 and three quarters of the residents agreed that a flood could happen again 

any year. When asked if they thought a flood could occur which affected their 



Chapter Two: Approaches to Hazard Management 

 

22 
 

own house in the next five years,  over a quarter of the residents felt that there 

was no chance and half of the residents thought there was little chance this 

could happen (Fordham, et al., 1991). This case study is an example whereby 

the residents did not consider a significant but infrequent hazard to be of risk 

to them. 

A study in Portugal, on hazard management noted the differences in the 

perception of flood risk between residents, technical experts and politicians. 

Local residents appeared to have a more optimistic view as to the reoccurrence 

of the flood. Politicians perceived the risk to be lower and of less importance 

than of technical experts (Correia, et al., 1998). The study recognised the 

difference in flood awareness between new and old residents in the area. For 

residents and shopkeepers who experienced more frequent flooding, they 

exercised longer term mitigation measures such as installing floodboards at the 

door. Those who only experienced infrequent floods adopted measures such as 

insurance which only offer financial protection (Correia, et al., 1998). This case 

study is an example whereby residents have accepted the flood risk and are 

prepared to deal with the inconvenience of flood events. 

2.8.2 Acceptable risk 

It is important to discuss acceptable or tolerable risk. It has been found that 

risks which have a direct effect on people and those that occur more often are 

more likely to be considered unacceptable than risks which are potentially 

more serious, but occur less often or in an indirect manner (McCarthy, et al., 

2006). 

Smith (2001) discusses the change in the perception of risk and the level of 

acceptable risk after an event. In 1993 after the flooding of the Mississippi River 

Basin, those in the community who were affected voiced their concern for a 

higher level of flood protection. The level of risk considered to be acceptable 

changes as a result of the event (Smith, 2001). 
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The level of acceptable risk is an interesting concept to consider because 

communities at risk have a tendency, with low-frequency events such as a 

flood, to forget the risk, ignore it, or consider it less of a threat than is the case 

(Catto, 2008; Seville, et al., 2007). To ensure the risk is fully understood, 

stakeholders, both local authority and communities, rely on effective risk 

communication so they can make informed decisions and determine accurately 

the level of acceptable risk.  

For many residents in developed countries it is a choice to live in a hazard 

prone area. The desire to live in a hazard prone area could be,  for reasons such 

as beach access or views from a cliff top (Mileti, 1999). If it is a voluntary 

decision to live in a hazard prone area, the level of acceptable risk is likely to be 

higher. Where people are willing to pay for the losses of a disaster there is less 

incentive or reason even to control development in such areas if residents are 

willing to accept the risk. Insurance schemes help make it possible for people to 

live in flood-prone areas as they do not have to pay for the damage directly 

(White, et al., 2001).  

2.8.3 Risk and decision-making 

Individual decision-making can be ad-hoc and not entirely rational (Mileti, 

1999). ‚Trade-offs between risks are inherent to the land use management 

choices made by property owners, planners, and government officials for areas 

subject to natural hazards‛ (Deyle, et al., 1998: 119). Complex decisions by lay-

people are often made on the advice from experts, local authorities or from 

their own knowledge (Siegrist and Cvetkovich, 2000). 

When an individual is aware of the risk, and decides to buy or develop 

property in a flood-prone area, it can be assumed that some form of risk/cost 

benefit analysis was undertaken and determined that the perceived benefit 

outweighed the perceived risk (Raaijmakers, et al., 2008). ‚When the individual 

accepts the risk, either the level of risk is acceptably small, or the perceived 
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benefit of the activity outweighs the risk‛ (Raaijmakers, et al., 2008: 309). When 

reduction of the risk is undertaken, the benefits can then be compromised. This 

therefore requires a balancing exercise and an assessment of trade-offs 

(Raaijmakers, et al., 2008). 

Individual decision-making is not always made with all the information 

required to properly assess the hazard. The decision-making process to 

develop property in hazard prone areas is the responsibility of both the local 

authority and individuals. To make these decisions, there has to be a certain 

level of awareness, acceptance and resources to act on the risk (Mileti, 1999). A 

local authority should make hazard information available for individual 

decision makers. Effective communication of this information will ensure that 

landowners are fully aware of the risk. 

2.9 Risk communication 

Risk communication is a component of risk management and can be defined as 

the ‚process of exchanging information between a range of stakeholders for the 

purpose of ensuring a better common understanding of risk related matters‛ 

(Tully, 2007: 2). The purpose of addressing risk communication within risk 

management is to ensure the effective transfer of useful information and within 

this research, the communication of hazards information (Lindell and Perry, 

2004; Schanze, 2006). 

Risk communication is a dynamic two-way process which requires the 

cooperation from the participants – the communicator and the receiver 

(Johnson, 2009). In communicating hazard information, the process of risk 

communication must be addressed internally within an agency, between 

agencies and with the public (Tully, 2007). 

The first requirement in effective risk communication is making sure the 

science and the knowledge is accurate, and presented in a form available to 
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decision makers. The second requirement is making a community aware of the 

potential hazard and communicating with residents during an event. The 

communication of flood information is central to public perception of the risk 

(Fitzpatrick and Mileti, 1994). 

To engage in effective risk communication, one must understand the social 

context in which the information is to be received. The relationships within a 

society affect the way information is heard and interpreted. Some of these 

factors include economic resources, social networks and political frameworks 

(Johnson, 2009). When communicating scientific information, appropriate 

language for the target audience must be considered (Donnelly, 2008). 

2.9.1 The importance of trust 

Trust has been discussed by Taylor (2007) as a key component in risk 

communication. Trust is considered important in hazard management because 

when scientists, government or local bodies communicate information, it is up 

to the individual to respond to this information and act on it where 

appropriate. Without trust in this information, it will not be accepted by the 

receiver (Johnson, 2009; Lofstedt, 2009; Taylor, et al., 2007).  

‚Trustworthiness is determined by the extent to which an audience perceives 

the assertions made by a communicator to be honest, and this determines 

whether or not the argument being presented is persuasive‛ (Seville, et al., 

2007: 31). The previous experience and history of risk communication can affect 

the trustworthiness of technical information (Johnson, 2009).  

Individuals are often not equipped with technical and scientific knowledge 

needed to analyse and interpret raw data. To make sound decisions the 

individual must source hazard information which they will only do so from 

someone or some source they trust (Siegrist, et al., 2009).  



Chapter Two: Approaches to Hazard Management 

 

26 
 

2.10 Stages of risk communication 

For cities that are prone to natural hazards, the local authority should 

incorporate hazard management into their functions to help minimize or 

mitigate the risk. This can be done through varying mechanisms which are 

discussed in chapter three. The stages in risk communication are important to 

understand and execute efficiently, to ensure these mechanisms are effective 

(Montoya and Masser, 2005). These stages will be discussed in detail. 

2.10.1 Science to local authority 

The first stage in risk communication is making science available and accessible 

to policy and decision makers. As will be discussed, there are numerous 

examples where although the science is available, it has not been adopted by 

the local authority.  

In publishing hazard information, the struggle is to publish in a form which 

will reach the right people. As discussed by Liverman (2008), when scientific 

information is published in a journal, it is typically only read and discussed 

amongst other scientists. The problem is that this information rarely reaches 

further afield and is not used to influence policy and planning. Local 

authorities often have complex administrative structures and finding the right 

channel for a change in policy by the scientist is not always easy (Liverman, 

2008). As discussed by Liverman (2008), government frameworks are not often 

understood by scientists who prepare these reports and this makes it difficult 

for them to find the correct target audience who can adopt their research 

findings. 

A case study in Colombia which ended in tragedy on multiple occasions shows 

the importance for science reports to influence land development. The case 

study gives the example of available scientific knowledge of the lahar hazard, 

which was not adopted by land-use planners and was not communicated to the 

community. In 1625 Friar Pedro de Simon wrote a description of the 1595 
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Columbia eruption which took more than 1000 lives. In 1846 and 1851 Joaquin 

Acosta published two articles describing the lahar which occurred in 1845. The 

articles were published in two highly regarded French Journals. Despite this 

recorded knowledge, in 1870, the town of Armero was founded in the line of 

the previous lahars. In 1985, 23000 people were killed by another lahar 

(Hermelin, 2008). 

Another example of where science was not effectively communicated nor 

adopted by decision makers was in New Orleans, USA. Previous to 2005, there 

was substantial published research on the effects of a significant earthquake off 

the Gulf Coast. It was predicted that New Orleans could be beneath 20 feet of 

water during a major hurricane. Despite this knowledge and published 

research, there was little preparation through policy and planning for the 

event. New Orleans suffered the repercussions of this from Hurricane Katrina 

in 2005 (Liverman, 2008). 

The language and the style in which scientific information is presented is a 

major obstacle to planners and the lay-person wanting to understand such 

reports. The use of technical terms and jargon makes it difficult for readers 

outside of the field to read and comprehend. For readers outside of the 

academic realm, the use of citations and referencing to other works is also 

unfamiliar and a barrier to their comprehension. Although scientific writing in 

this style is important for academic rigour and validity, it consequently means 

the research is not used to influence policy and change (Liverman, 2008). 

Where scientific research does reach the policy planners, it must be presented 

in a way they can understand and implement changes. The transfer of 

information from scientists and engineers to policy makers, planners and 

communities needs to be effective and true, otherwise the action taken by 

decision makers will be based on false information (Ericksen, 2005a; 2005b; 
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Montoya and Masser, 2005). As discussed in Royse (2008) there is a tendency 

for scientific reports, which provide vital information on hazards to be too 

complex for decision makers. Planners are often required to summarise and 

consolidate multiple sources of information to come to a decision. This can be 

difficult for those planners without a scientific background (Liverman, 2008; 

Royse, 2008).  

Research has shown that scientific terms such as ‘100 year return period’ has 

contributed to the misguidance of flood knowledge. The misconception is 

whereby people believe that the area will flood with 100 years between each 

flood. The actual interpretation meaning that there is a 1% probability of a 

similar sized flood occurring in a single year (Liverman, 2008). This 

misconception is even found at local government level.  In one instance, a 

Councillor believed that a 50-year return period indicated that the next flood 

would not return for another 50 years. This is a critical piece of misguided 

information which could have significant ramifications for the community 

(Ericksen, 2005a). 

There is also the difficulty in communicating flood hazard information because 

scientific conditions change. For governments who require a particular level of 

flood protection, it can be difficult for a scientist to provide this kind of 

information. What determines a 100 year flood today is not necessarily the 

same volume of water that will determine a 100 year flood in one years’ time. 

There is often a level of uncertainty in data and scientists are not always able to 

give the definitive answers which are required (Downton, et al., 2005). 

An example of this is in a case study in Colorado. The town had flood hazard 

maps showing appropriate information as to the flood risk, however in 1997 

Colorado experienced the heaviest rainfall on record. The peak discharges 

exceeded the expected 500 year flow and the flooding was unexpected in the 
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most devastated areas (Downton, et al., 2005). This case study is an example 

where scientific information has been provided to produce maps and to 

increase hazard awareness, but only to a certain limit. Due to the rainfall 

exceeding expectation, there was a significant amount of damage to areas 

which were not prepared to be affected, as they were not signalled to be on the 

flood hazard map. The map was not considered incorrect, it just did not 

identify floods exceeding a 500 year return period, of which occurred in 1997.  

2.10.2 Local authority to policy 

The difficulties and consequences of seeing science reaching local authority was 

discussed in the previous section. This next section looks at how the local 

authority uses the information to influence policy and plans. 

Local government has statutory guidelines which require them to address 

natural hazards however, because every hazard is different and priorities 

between local governments differ too, some hazards may be overlooked. 

Despite the severity and high potential risk of a natural hazard, often there can 

be a lack of urgency to push through changes to policy and plans. This can 

occur when other issues are considered to be more pressing (Glavovic, et al., 

2010; May and Deyle, 1998; White, et al., 2001). Local officials are often more 

concerned with issues which are reoccurring and which pose daily struggles 

within a community (Burby, 1998). 

It can be difficult for a local authority to make the decision to restrict 

development in areas, with high economic or amenity values, despite the 

hazard. Where development has already occurred in hazard prone areas, 

remedial action can be difficult to implement (May and Deyle, 1998). 

Relocating a community to completely eliminate a risk is a costly exercise. On a 

smaller scale however, risk elimination has been practised where infrastructure 

located in hazardous areas has stopped receiving federal subsidies in the USA 

to reduce their exposure and existence (Burby, et al., 1999). Risk elimination and 



Chapter Two: Approaches to Hazard Management 

 

30 
 

total prevention is considered to be unattainable because there is always a level 

of uncertainty in predictions and estimations of hazard events (Montoya and 

Masser, 2005).  

The decision to implement policy and rules to restrict further development in 

hazard prone areas needs to balance the push for development as well as 

personal and environmental safety. The resources and decision-making process 

often falls upon social values and political pressures (Burby, et al., 1999; May 

and Deyle, 1998). 

The legal implications of restricting development can also be challenging for 

local authorities. Determining where a flood line should go from a legal 

standpoint is difficult. The social implications for a property owner can also be 

significant (Ericksen, 2005b; White, et al., 2001). 

For the authority responsible for hazard management, having the staff 

expertise to transfer the knowledge to the public through policy and plans can 

be difficult. In New Zealand, the Thames-Coromandel District Council failed to 

effectively apply their plan with regard to hazard management due to a large 

turnover of staff and the loss of specialist knowledge. This case is an example 

where the specialist knowledge was interpreted and made into policies and 

plans, which were to a high standard, but there was no-one to carry out its 

implementation, resulting in ineffectual planning (Ericksen, 2005b). 

One of the problems surrounding hazard information is that hazard maps and 

mitigation plans are often initiated after a large event. The result of this is often 

effective, with hazard maps being produced and much discussion around 

mitigation measures. The difficulty with local authorities is that they often have 

a regular turn over in staff so although staff may be fully aware of the issue, 

unless there is regular education of planners on the specific issues, this 

information and awareness can be lost through time (Liverman, 2008).  
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2.10.3 Policy to people 

The receivers of hazard information are at some levels vulnerable and 

understandably entwined with the hazard and the consequences. Any 

discussions around the hazard must therefore be carefully considered so as to 

not alarm and heighten the perception of risk among a community. 

Despite hazard information being readily available, the public do not always 

adopt this information (Paton, 2007). Adoption requires the individual or the 

community to believe and interpret the hazard information and consider it 

necessary to adopt (McIvor and Paton, 2007; Paton, 2007). As McIvor (2007) 

discusses, although individuals may consider a natural hazard as being 

important to mitigate against, they may hold a higher priority towards health 

or crime issues (McIvor and Paton, 2007). Technical information from experts is 

not always adopted or accepted by local residents. Some residents may 

disbelieve the information from technical experts, while others may believe that 

their own knowledge of the flood situation is more accurate (Correia, et al., 

1998; Seville, et al., 2007).  

A town or community may have policy and plans which aim to control 

development in such areas, but this does not ensure that all residents will be 

aware of the hazard. In many instances, the policy to control development in 

flood-prone areas is devised after a significant flood event. Although this may 

prevent new development extending into the area, it does not always alleviate 

the hazard for the existing houses. For tenants or new owners of these houses, 

there must be some passing on of flooding knowledge (Harding and J., 1974).  

Communities react differently to floods, dependant on how often floods occur. 

In communities which suffer from infrequent flooding, flood awareness and 

flood knowledge is often low. Community memory is often lost where there is 

a high turnover of residents. Because of this, residents face the problem of 
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making uneducated decisions on a critical matter (Correia, et al., 1998). This 

was previously discussed in a case study in section 2.8.1 Perception of risk. 

The lay-person may also struggle with technical hazard information if it is not 

the information which they specifically want or need to know because as 

Johnson (2009) discusses, ‚laypeople hold different conceptions of pertinent 

information than do hazard managers‛ (Johnson, 2009: 161). Every layperson 

has their own questions and need for specific information. Due to the 

complexity and volume of information, the risk communicator must evaluate 

what information to provide the individual, so as to not overwhelm them with 

every piece of data available. This discretion however, for the expert to assume 

what information and level of detail the lay-person needs, is not always correct 

(Johnson, 2009).  

A study carried out in the town of Shrewsbury, United kingdom, indicated that 

there was low awareness of flood hazard, despite the extensive flood records. 

Respondents from the survey, even those living in the most at risk areas had 

little awareness of the risks. The study suggested that this was in part due to 

the infrequent nature of the flood hazard (Harding and J., 1974). 

A study by Paton (2007) looking at the role of community trust in preparation 

for a natural hazard. In comparing the high and low frequency hazards, the 

more frequent fire hazard was discussed more often, and preparation was 

thought to be more established within the community. In the lower frequency 

earthquake scenario, there appeared to be little trust in the information about 

the hazard within the community and thus, less discussion and less 

preparation (Paton, 2007). This is an example of where trust is essential in the 

communication of hazard information. 
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2.10.4 Published hazard information 

A study by White, Kates and Burton (2001) looked at hazard and disaster 

literature to assess where the focus of research and knowledge is, and how it 

was being portrayed to the public. There was a notable trend for published 

works in the 1990’s to focus on disasters, rather than hazards (White, et al., 

2001). The difference between hazard and disaster publications is that hazard 

information focuses on both the positive and negative variables associated with 

living in hazardous areas. There is also a stronger link with day to day life. 

Research which focuses specifically on the disaster, typically looks at the 

shorter term issues and recovery efforts needed after the disaster occurs. There 

is the suggestion that this focus on the disaster has made it harder to 

implement mitigation strategies which reduce the effects. Research and 

publications seek to determine the scientific reasoning which caused the 

natural event and the social response to it (White, et al., 2001). 

2.11 Summary 

The reviewed literature on hazard management shows a shift in approach to 

continual management. The shift has been from controlling the hazard through 

engineering solutions to a risk-based, continual management approach. This 

approach recognises the decisions of the past, of structural defences, and looks 

to include them in a holistic approach to hazard management. The risk-based 

approach comes with its difficulties, which have been discussed. The 

communication of risk is the focus of this research. The way local government 

carries out risk communication and how the lay-person and the community 

responds.  
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 3 Legislative Context 
 

 

 

 

3.1 Introduction 

The purpose of this chapter is to explain the legislative context for which 

hazard management and the provision for hazard information falls under in 

New Zealand. This chapter helps in addressing objective one, which seeks to 

assess the way in which residents investigate flood hazards. This chapter looks 

at the legislative tools available to the public, with a large focus on the 

Resource Management Act 1991 and the Building Act 2002. The chapter 

considers several other pieces of legislation which influence this process too. 

The case study of the Taieri flood-plains is also contained within this chapter. 

An overview of the area is given to put the case study in context. The historical 

approaches to flood hazard management on the Taieri flood-plain is explained 

as well as the current situation. The chapter concludes by explaining the flood 

hazard event which occurred in 2006.  
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3.2 Legislation and tools 

Chapter two explained the different approaches to dealing with natural 

hazards which have been used throughout the years. Risk management, which 

is the approach that New Zealand has taken in relation to flood hazards should 

be applied through various stages of the hazard. Under Risk Reduction, the 

process can be carried out during Pre-flood, Flood-event and Post-flood stages 

(Schanze, 2006). 

These stages are each important in reducing the risk and the effects of a flood, 

as they each provide a different function. In New Zealand the stages of risk 

reduction are carried out through different pieces of legislation and different 

organisations, though integration between them is encouraged. The most 

influential pieces of legislation in risk reduction; through the pre-event stage, 

are the Resource Management Act 1991 and the Building Act 2004, while the 

Civil Defence Emergency Management Act 2002 covers the flood-event and 

post-flood stages. Although these acts each have their own focus, they should 

not be read in isolation. Each piece of legislation contributes to the knowledge 

and communication of hazard information. Figure 4 shows how each piece of 

legislation feeds into the different tools available to planners and the public 

(Quality Planning, n.d.; Saunders, et al., n.d). 



Chapter Three: Legislative Context 

 

36 
 

 

Figure 4: Relationship between legislation and tools. From (Saunders, et.al. n.d) 

3.3 The Resource Management Act 1991 (RMA) 

The Resource Management Act 1991 (RMA) is New Zealand’s main piece of 

legislation which guides how to manage natural resources in the natural 

environment (MFE, 2010). The purpose of the Act is found in section 5.  

 

5 Purpose 

(1)  The purpose of this Act is to promote the sustainable management of natural and physical 

resources. 

(2)  In this Act, sustainable management means managing the use, development, and protection 

of natural and physical resources in a way, or at a rate, which enables people and 

communities to provide for their social, economic, and cultural well-being and for their 

health and safety while— 

(a) sustaining the potential of natural and physical resources (excluding minerals) to 

meet the reasonably foreseeable needs of future generations; and 

(b)  safeguarding the life-supporting capacity of air, water, soil, and ecosystems; and 

(c)  avoiding, remedying, or mitigating any adverse effects of activities on the 

environment. 

 

(RMA, 1991) 
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The RMA is not prescriptive in the way in which the purpose is to be met and 

so it allows a range of tools to be applied in the management of natural hazards 

(Ericksen, et al., 2000; Saunders, et al., n.d).  

The responsibility for managing the distribution of responsibilities with regard 

to natural hazards is shared between regional councils and territorial 

authorities under section 30 and 31 respectively (Ericksen, et al., 2000) 

(Saunders et. al, 2007). There are differing views as to the best way for councils 

to manage natural hazards. There are both proactive and reactive methods 

which each have their own merits for managing hazards (Ericksen, 2005b). 

These tools will be discussed in detail in this chapter. 

The RMA takes a hierarchical approach to distributing responsibilities through 

the levels of government, as depicted through Figure 5. At the top of the 

hierarchy are National Policy Statements, following through to Regional Policy 

Statements, and Regional and District Plans. These responsibilities are 

discussed and assessed in the following section. 

 

Figure 5: Planning framework in Otago. From (ORC, 1998: 3) 
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3.4 National  

At the highest level of the RMA hierarchy are National Policy Statements and 

National Environmental Standards, neither of which are mandatory under 

section 24 (Ericksen, et al., 2000; RMA, 1991). National Policy Statements 

provide guidance to local authorities as to how best cope with natural hazards 

while National Environmental Standards provide a baseline for national 

standards. Although neither of these documents have been developed with 

regard to natural hazards, they could be developed in the future (Quality 

Planning, 2010; Saunders, et al., 2007). 

3.5 Regional 

At the regional level both Regional Policy Statements and Regional Plans 

contribute to hazard management. Regional Policy Statements are at the top of 

the planning hierarchy and are required through section 30 of the RMA. The 

Regional Policy Statement identifies the resource management issues and 

policy direction for the region. The contents of a Regional Policy Statement is 

required through section 62 (Ericksen, et al., 2000; RMA, 1991; Saunders, et al., 

2007). Most council’s Regional Policy Statements do not take into account of the 

Civil Defence Emergency Management Act (CDEMA) as the CDEMA was 

legislated one year after the RMA.  

Regional Plans address the issues specified in the Regional Policy Statement 

which relate to the coastal environment, rivers, air and soil (Saunders, et al., 

2007). The plan can contain objectives, policies and rules in order to address 

these issues. Specific hazards can be addressed in relation to the regional 

function and in some instances, can be developed in the form of a standalone 

plan. 
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3.5.1 Otago Regional Policy Statement 

In accordance with the requirements under the RMA, the Otago Regional 

Policy Statement became operative in October 1998 (ORC, 1998). Integrated 

Management is a strong focus throughout the Regional Policy Statement. 

“Integrated management of natural and physical resources means taking an all-

embracing, holistic approach to resource management. It requires that decision-

making about any particular resource take into account the likely effects on 

other natural and physical resources. It also implies a long-term approach, 

identifying a set of agreed environmental results that enables people and 

communities to provide for their social, economic and cultural well being” 

(ORC, 1998: 6). 

The Regional Policy Statement’s chapter 11 addresses natural hazards. This 

chapter addresses the roles and responsibilities of both the regional and 

territorial council. A summary of this is displayed in Table 2 below. Note only 

those responsibilities which relate to natural hazards have been displayed. 

Table 2: Council responsibilities in relation to flood hazard. From (ORC, 1998) 

 Otago Regional Council Territorial authority 

Information 

Gathering 
Investigating and providing 

information available to 

other agencies in regards to 

flood hazard 

 

Information 

Distribution 

 First point of contact for public 

enquiries in regards to site specific 

natural hazards. The Council must 

prepare site specific information 

on any flood hazards under the 

Building Act 

Avoidance, The Regional Plan must Must develop objectives, policies 
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Mitigation 

by Control 

of Land Use 

contain objectives, policies 

and rules and other methods 

which relate to the control of 

the use of land for the 

avoidance or mitigation of 

flood hazard. This includes 

works which may have 

effects of regional 

significance; land that is 

affected by floods and works 

which may impact on 

habitat values and natural 

character. 

and rules relating to the use of 

land where a flood may affect the 

district and where development 

could make the flood worse. 

Methods which could be used to 

achieve these objectives include 

zoning, rules or other general 

development controls 

 

The first two responsibilities - Information gathering and information 

distribution are those that are the focus for this study. The above table indicates 

that the Otago Regional Policy Statement states the Otago Regional Council to 

be responsible for the gathering of information and the Dunedin City Council 

for the distribution of the information. 

3.6 Territorial authorities 

As displayed in Table 2, the Otago Regional Policy statement states that the 

territorial authority has the responsibility to distribute hazard information to 

the public. Territorial authorities have a large array of tools available to them in 

regards to managing natural hazards.  

3.6.1 District Plans 

Territorial authorities have the responsibility under section 31 for developing a 

District Plan. The issues addressed within a District Plan are specific to the area 

and must give effect to its Regional Policy Statement. Issues included in a 
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District Plan must relate to the use of land. District Plans must include 

objectives, policies and rules and must give effect to National Policy 

Statements, the New Zealand Coastal Policy Statement and Regional Policy 

Statements (Ericksen, et al., 2000; Quality Planning, 2010; RMA, 1991; Saunders, 

et al., 2007).  

District Plans can include zones and overlays which help to identify where 

natural hazards have been found. Within the rules of the District Plan, these 

rules could have specific regulation as to what development can take place 

here. The purpose of specific zoning is used to help identify at risk areas, so 

potential buyers can see on a map areas which have had problems. The 

purpose is also as a regulatory tool to manage the effects of the hazard (Quality 

Planning, 2010). The Dunedin City Council’s District Plan does not contain 

specific hazard overlays or indicate the flood hazard which occurred in April 

2006 (DCC, 2006).  

The Dunedin City Council’s District Plan contains issues, objectives, policies 

and methods in relation natural hazards are found within chapter 17. The 

policies and methods which are considered relevant to the distribution of 

hazard information are listed in Table 3. 

Table 3: Policies and methods relating to natural hazards from the DCC District Plan (DCC, 2006: 17.1).  

Policy 17.3.1 Explanation  

Gather and maintain accurate 

information about, and 

encourage research into, the 

location and causes of hazards 

and the risks associated with 

them, and the potential for 

adverse effects of hazards 

within the City.  

Objective: 17.2.1  

Methods: 17.4.1, 17.4.2, 17.4.5  

 

The community, the Council and other agencies 

need to be aware of hazards and the risks 

involved in order to make informed decisions 

and to avoid, remedy or mitigate the adverse 

effects of these hazards. An information base that 

is up to date and comprehensive is essential for 

well informed decision-making.  Greater 

understanding of the natural hazards affecting or 

likely to affect the City, will enable better 
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- Methods begin on the following page 

informed decisions to be made. There are many 

agencies with expertise and an interest in the 

natural hazards of the City and the region, and 

the Council will work with them to increase 

understanding. 

Policy 17.3.3   Explanation 

Control development in areas 

prone to the effects of flooding.  

Objective: 17.2.1  

Methods: 17.4.3, 17.4.4  

Areas of the City are contained within flood-

plains which are protected by protective works.1 

Intensive development in such areas needs to be 

controlled and the ground and floor levels of 

new buildings defined to ensure that the effects 

of flooding on new developments are avoided or 

mitigated. 
1 Refer to Hazards Register 
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Method 17.4.1 Hazards Register  

Compile, maintain and provide access for the public to a Hazards Register 

containing information on the location and nature of identified or potential:  

 

• flood-prone areas, including tsunami hazard  

• areas of land instability  

• coastal sites susceptible to coastal erosion and sea level rise  

• areas prone to subsidence or inundation  

• geological hazards such as fault lines, and areas susceptible to amplified 

ground shaking and   liquefaction  

• areas prone to high wind and heavy snowfalls  

• areas prone to drought  

• technological hazards such as underground mining activities, areas of 

infilling, closed landfills, disused gas works sites, former hazardous substances 

manufacturing or disposal areas. The Hazards Register will be publicly 

available at the Dunedin City Council.  

Policies: 17.3.1, 17.3.8 

Method 17.4.3 Land and Project Information Memoranda 

Use the Land Information Memorandum and Project Information 

Memorandum processes to identify whether or not an activity or structure is 

proposed to be located on a site identified as hazard-prone in the Hazards 

Register, or a site which the Council has good cause to suspect may be prone to 

a hazard. The Council will encourage applicants to apply for Project 

Information Memoranda in advance of building consent and resource consent 

applications. 

Policies: 17.3.2 - 17.3.7 

Method 17.4.4 Information Requirements for Hazardous Sites 

Where any proposed activity that:  

(a) requires an application for resource consent and involves earthworks;  

(b) requires an application for subdivision consent  or other resource consent 

where discretion is unrestricted; and/or  

(c) requires an application for building consent is to be located on a site 

identified as hazard-prone in the Hazards Register or on a site that the Council, 

with good cause, suspects to be hazard-prone, the Council may, at its 

discretion, require that the relevant consent application includes the results of a 

site investigation and assessment carried out by a suitably qualified person. 

[Amended by Plan Change 11, 11/10/10]  

Policies: 17.3.2 - 17.3.6, 17.3.9 
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Method 17.4.1 Hazard Registers is discussed in the following section, method 

17.4.3 Land and Project Information Memoranda is discussed in section 3.9 

under the Local Government and Official Information Act 187, method 17.4.4 

Information Requirements for Hazardous Sites is considered under section 

3.6.3  Resource Consents. Although method 17.4.5 Liaison, is not directly 

considered in this chapter, this method is undertaken throughout each of the 

tools mentioned in the following sections. 

3.6.2 Hazard Registers 

Hazard Registers are a tool to help record natural hazards and are often in the 

form of a Geographical Information System (GIS). It is important that the 

Hazard Registers are kept up to date as this information should be used for 

educating the public and influencing decisions surrounding natural hazards 

(BC, 2006). 

Hazard information included within the register can be sourced from various 

methods. Private consultants or experts can undertake hazard assessments and 

supply this information; a hazard report may be required through the 

subdivision process; local anecdotal interviews may be undertaken to provide 

first-hand accounts as to what natural hazards exist. Council departments may 

also initiate their own investigations to ensure that there is adequate 

information on an area or specific natural hazard. It is important when new 

Method 17.4.5 Liaison 

(i) Liaise with other agencies and affected landowners to gather, collate, share 

and provide information on known hazards, and develop measures to 

encourage sustainable land use practices in hazard-prone areas.  

(ii) Liaise with agencies responsible for preparing industry and building codes 

of practice that avoid, remedy or mitigate hazards and improve the 

community’s awareness, and encourage implementation of these codes of 

practice.  

Policies: 17.3.1, 17.3.2, 17.3.5 
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research is undertaken by government, council, consultants or the general 

public, that this information is captured and fed into the Hazard Register, so 

that it does not go to waste (BC, 2006). 

3.6.3 Resource consents 

Resource consents are used only when there is a request to alter something, 

either the activity or building which is not considered to be permitted within 

the District Plan for that site. Once resource consent is granted the proposal 

may go ahead. Councils are able to request further information. Information 

can include hazard reports which are attached to the property file (Quality 

Planning, 2010). 

3.7 The Building Act 2002 

The Building Act is the legislation in New Zealand to control the structural 

integrity of buildings. The Building Act scrutinises the construction elements of 

buildings to ensure they are built to specific standards and can withstand a 

natural hazard (Glavovic et.al. 2010). The Building Code, a nationwide 

document, is to be read in conjunction with the Building Act as it outlines the 

standard to which a building must be constructed too (Quality Planning, 2010).  

Table 4 displays the requirement and performance criteria for housing under 

the Building Code in a flood-prone area. Performance E1.3.2 requires that the 

floor level of a house must be at a height at which a flood event with a 2% 

probability may not enter. The 2% is equivalent of a 1 in 50 year flood level (BC, 

2006; McRae and Palmer, 2006) 
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Table 4: The Building Code flood level requirements. From (Code, 2006: 3) 

Functional 

Requirement E1.2  

 

Buildings and sitework shall be constructed in a way 

that protects people and other property from the 

adverse effects of surface water. 

Performance E1.3.2 Surface water, resulting from an event having a 2% 

probability of occurring annually, shall not enter 

buildings. 

3.7.1 Building consents 

The territorial authority has the ability under section 71 of the Building Act to 

refuse building consent on land which is subject to natural hazards, unless the 

building can be protected from the risk. Sections 72-74 allow the territorial 

authority to grant a waiver, if they determine that ‚the work will not worsen or 

accelerate the natural hazard‛ (Saunders, et al., 2007: 40). The waiver however, 

is to be registered on the certificate of title, so that the hazard has been noted 

and permanently recorded (Quality Planning, 2010; Saunders, et al., 2007). 

3.7.2 Project Information Memorandum 

A Project Information Memorandum (PIM) is required under section 34 and 

section 35 of the Building Act when a new building or construction is 

proposed. A PIM is similar to a LIM, which is discussed in section 3.9, as it is a 

consolidated report containing the information the local authority has in 

regards to a specific site. The difference is that the PIM contains specific 

information for the new building which is proposed (Saunders, et al., 2007). The 

PIM report consists of information such as District Plan rules and the 

identification of hazards from the Hazard Register and any hazards reports 

previously carried out and attached to the property file (Ericksen, 2005b; 

Glavovic, et al., 2010; Saunders, et al., 2007). 

3.8 The Local Government Act 2003 

A Long Term Council Community Plan is required by local authorities under 

the Local Government Act 2003 (LGA). Long Term Council Community Plans 

help to inform the desired outcomes and responsibilities of the local authority 
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in regards to natural hazard management. The Long Term Council Community 

Plan can influence the content of other policy documents and plans and be 

used to help educate the community about local issues such as natural hazards 

(Quality Planning, 2010).  

3.9 The Local Government and Official Information Act 1987 

Councils hold a significant amount of information which should be available 

and accessible to the general public. The Local Government and Official 

Information Act 1987 help to provide access to this information (BC, 2006). 

A Land Information Memorandum (LIM), under section 44A, allows a 

potential landowner to access specific details about a parcel of land. A LIM 

contains information such as hazards and specific geotechnical information 

about that site. It provides a potential owner with a range of information useful 

for determining if the site is feasible and worth purchasing. Information from 

the hazards register is fed into this report (BC, 2006; Saunders, et al., 2007). 

3.10 The Civil Defence Emergency Management Act 2002 

The Civil Defence Emergency Management Act 2002 (CDEMA) contributes to 

the flood-event and post-flood stages of risk management of natural hazards 

(CDEM, 2007). The risk management approach which New Zealand has 

adopted is defined through the 4R’s: Reduction, Readiness, Response and 

Recovery as detailed further in Table 5. The 4R’s each overlap and interrelate as 

their processes follow on from each other. The goal of this approach is to create 

self-reliant, resilient communities (Saunders, et al., 2007). 
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Table 5: The 4R's - New Zealand's integrated approach to CDEM. From (Management, 2007: 5) 

The 4Rs – New Zealand’s integrated approach to CDEM 

Reduction Identifying and analysing long-term risks to human life and 

property from hazards; taking steps to eliminate these risks if 

practicable, and, if not, reducing the magnitude of their impact 

and the likelihood of their occurring. 

Readiness 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. 

Response Actions taken immediately before, during or directly after a civil 

defence emergency to save lives and protect property, and to 

help communities recover. 

Recovery The coordinated efforts and processes to bring about the 

immediate, medium-term holistic generation of a community 

following a civil defence emergency. 

 

The CDEMA works alongside the RMA, but they both predominantly focus on 

separate sections of Risk Management, as discussed in section 3.2. Integrated 

planning through the CDEMA and the RMA is encouraged and seen to 

produce better outcomes. Sustainable management and creating resilient 

communities is the primary goal which seeks to reduce the effects of a natural 

hazard (CDEM, 2007). Although this may be the intention, as Saunders et al. 

(2007) discusses, the linkages between the CDEMA and the RMA are weak. 

Planning processes for risk reduction methods under the two pieces of 

legislation work in isolation. Saunders et al. (2007) suggests that the link 

between CDEMA Group Plans and Regional Policy Statements is tightened. 

The theory of this is that the District and Regional Plans must give effect to the 

Regional Policy Statement. 
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3.11 Legislation summary 

There are various pieces of legislation in New Zealand which contribute to the 

management of natural hazards. Each piece of legislation has a specific focus, 

so it is important that they are read in conjunction and are not isolated 

documents.  The RMA and the Building Act 2002 are the most important pieces 

of legislation influencing development in flood-prone areas and the collection 

and distribution of hazard information. The legislation through the RMA and 

the responsibilities listed in the Otago Regional Policy Statement make it clear 

that the Otago Regional Council is responsible for gathering information and 

the Dunedin City Council is responsible for distributing this information. The 

RMA, along with other pieces of legislation allow several tools to be used to 

distribute this information, but it is important that this happens effectively. 

There are also several other pieces of legislation which influence this too. 

Now that the management approach and the legislative tools have been 

explained, the case study will be introduced in detail. This introduction to 

flooding on the Taieri flood-plain explains the geographical location, the 

features of the Taieri and the historical approach to controlling the hazard. The 

Silver Stream Flood Protection scheme is explained and how this contributed to 

the flood event in 2006.  

3.12 Dunedin context  

The case study is on a small area of the Taieri flood-plains that were affected by 

flooding in 2006 from the Silver Stream. The Taieri flood-plains are located 

within Dunedin City, Otago, in the lower South Island of New Zealand. The 

case study falls within the Dunedin City Council and the Otago Regional 

Council’s jurisdiction. The Otago Region, which is highlighted in Figure 6, 

covers 32,000sq km of land. The region extends from the Waitaki  River in the 

north to the Brothers Point in the south (ORC, 1998). The Otago Region is made 
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up of five districts including Waitaki, Central Otago, Queenstown Lakes, 

Clutha Districts and Dunedin City (ORC, 1998). 

 

Figure 6: Otago Region, South Island, New Zealand. From (Statistics 

Zealand, 2011) 

The Taieri region has a long history of flooding, predominantly from the Taieri 

River, seen in Figure 7. The flood hazard is attributed to the surrounding hilly 

catchments which drain into multiple water courses and channels on the Taieri 

flood-plain, the flat land surrounding the Taieri River and the Silver Stream. 

This land is predominantly used for farmland, but also includes some 

residential living, both as lifestyle blocks and the Mosgiel township (McRae 

and Palmer, 2006).  

The residential housing on the Taieri flood-plain, outside of the Mosgiel 

township has suffered from many flood events over the years and many 

residents have adapted to life living on a flood-plain (McRae and Palmer, 2006). 

In the last ten years the population on the East Taieri has increased. The 

Mosgiel township has had a 5% increase in population, while the area of the 

case study, on the North Side of the Silver Stream, increased around 28% 

(Payan, et al., 2010). Flooding on the Taieri is recognised as being a complex 

natural hazard because of the multitude of possible flooding scenarios (McRae 
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and Palmer, 2006; ORC, 2011). Because the flood hazard is so complex, it is 

important to understand the protective measures which are in place and how 

they work. 

 

Figure 7: Taieri flood-plain. Adapted from (Google Maps, 2011; Payan, et al., 2010: 17 & 20) 

3.13 Historical perspective 

Historically, flood control schemes were initiated through central government 

under the Soil Conservation and Rivers Control Act 1941 and later the Water 

and Soil Conservation Act 1967. Catchment Boards were given the 

authorisation to undertake flood control measures to alleviate the flood risk, 

largely through structural defence methods (Speden and Crozier, 1984; Te 

TeAra, 2007). 

When a flood event did occur, there was a reliance on relief work to help 

rebuild a community and subsequent control works to restrict future floods 

events. Flood control works were largely subsidised by central government 

which meant there was the incentive to build this type of infrastructure, which 

allowed development to continue around streams. Methods to restrict land-use 

and mitigate the hazard were not given the same priority and funding through 
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central government. In contrast, they were almost discouraged through the 

perception that the rateable value of land would decrease (Ericksen, 1990). 

3.14 Silver Stream flood protection scheme 

Before the construction of the flood protection scheme and before any 

development on the adjacent plains, the Silver Stream meandered across the 

swampy land until the 1870’s. A channel was dug to straighten and control the 

Stream which explains its relative straight nature today, in comparing it with 

the Taieri River in Figure 7 (OCB, 1974). The Silver Stream channel underwent 

various maintenance projects concerning the height of the floodbanks and the 

channel capacity until 1988 when the Lower Taieri Flood and Drainage Scheme 

began construction (OCB, 1974; ORC, 2011).  

The scheme was in response to the floods which devastated the region in the 

1980’s. The scheme was designed to prevent flood water from the Taieri River 

causing damage across the floodplain (ORC, 2011). The area east of the Taieri 

River, which is the case study, has protection from the Silver Stream Flood 

Control Scheme. The true left floodbank of the Silver Stream is designed higher 

than the true right, to offer a higher level of protection to Mosgiel urban area. 

During a significantly high flood event, water will over flow on the right side 

of the floodbank, as seen in Figure 8 and Figure 9, relieving the water volume 

in the Silver Stream. The floodbank is designed to overtop at approximately 180 

cumecs. Records began in 1970 with the maximum height recorded in 

112.2metres in April 2006 (ORC, 2011; Payan, et al., 2010).  
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Figure 8: View downstream of the Silver Stream and the spillway. Photo: Rosanne Simes 22.10.11 

As the water overtops the true right floodbank at Gordon road, the water 

travels down the spillway and across the flood-plain in an uncontrolled 

manner. The water travels downslope towards the Taieri River in the 

Southwest. Before reaching as far as the Taieri River, the water reaches the 

Lower Taieri Floodbank as located in Figure 9. Water drains through the 

culverts and out onto the other side of the bank. This floodbank forms 

protection for the case study area during flood events of the Taieri River. 

(Payan, et al., 2010).  

 

Figure 9: Silver Stream, Taieri flood-plain case study. Adapted from (Google Maps, 2011: 7 & 17; Payan, 

et al., 2010) 
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There are a number of features on the land which contribute to the flood 

hazard. Features such as hedges and fences can result in ponding as water is 

unable to flow through these structures efficiently. Baelage or loose material 

can be transported by the water and caught within the hedges, impeding the 

flow of water further. The flood water eventually arrives at the Lower Taieri 

Flood Protection Scheme cut off bank where the water should drain through 

culverts and into the upper ponding area (Payan, et al., 2010).  

Man-made features such as drains, roads and culverts as seen in Figure 10 can 

also contribute to flooding. Although they can be useful in diverting and 

blocking overland flow, loose debris can block drains and cause the water to 

divert into areas which otherwise might have been protected (Payan, et al., 

2010).  

 

Figure 10: Culverts and drainage routes along Dukes Road South. Photo: Rosanne Simes 22.10.11 

The drainage network on the Taieri is also made up from smaller water courses 

such as Mill Creek, land drains, swales and paelochannels which naturally 

divert water. These features operate when heavy rainfall in the hill catchments 

of the East Taieri Plain contribute to high water levels on the flood-plain. Some 
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water is diverted into the Silver Stream, while some is channelled as overland 

flow down to the Lower Taieri Floodbank. Although these water diversions can 

help the drainage system, there are some places such as Wyllies Crossing, a 

large road intersection where the drainage system merges, which can act as a 

bottle neck for ponding water (Payan, et al., 2010).  

There drainage systems in place, by both the Otago Regional Council and by 

individual residents, are designed for the management of land drainage to a 

rural standard, rather than for overland flow during a flood. In the event of a 

flood the land drainage network across the Taieri flood-plain will reach its limit 

and at this point, the water will begin to pond in low lying areas and flow 

towards the cut-off bank (Payan, et al., 2010). 

3.14.1 April 2006 flood event 

The case study for this research focuses on the flood event from the Silver 

Stream on the 23rd April 2006. The area affected by the flood spread further 

than the direct line of the spillway. An ‘Indicative Ponding Area’ has been 

included in section 4.4, Figure 11, to show the approximate extent the water 

travelled. The number of houses in this area in 2006 were approximately 37 

(Payan, et al., 2010). 

The flood in 2006 began with heavy rain from the hills surrounding the East 

Taieri flood-plain. Some water travelled down the foothills and onto the plain 

and saturated into the ground. Some of the rainfall travelled as surface water 

onto the plain and was diverted by natural and man-made structures. The 

volume of the water in the Silver Stream was high and steadily increasing 

(Payan, et al., 2010). The flood occurred when the flow of water in the Silver 

Stream exceeded the capacity of the floodbank (1 in 100 year return period 

flood) and overflowed on the true right. The flood event was estimated to be a 

1 in 148 year return period flood (McRae and Palmer, 2006). 
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Further reports are given in chapter six in part two of the results. Key 

informant interviews were undertaken to extend the knowledge of what 

happened in 2006, from the council perspective. The effects on residents from 

the flood event have also been recorded in this chapter. 

3.15 Summary 

The flood protection schemes of the past are important to look at because they 

have influenced the way in which flood management is occurring today. The 

case study of the Taieri flood-plains has been giving an overview of the area 

and addressing the historical approaches to flood hazard management as well 

as the current situation.  
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 4 Methodology 
 

 

 

 

4.1 Introduction 

The purpose of this chapter is to examine the design of this research. The 

chapter begins by looking at the qualitative research approach, through the 

methods, the use of a case study and the ethical considerations with using 

human participants. The chapter then considers the literature review, 

document analysis, the approach taken to process the data and the limitations 

the research has faced. 

4.2 Research approach 

The study of natural hazards and the calculation of risk often require scientific 

and quantitative analysis. This study however, looks at the human responses to 

the natural environment, which creates the hazard. Adopting a social science 

approach, through qualitative methods enables the research to focus on 

communication and the understanding of human responses. The research seeks 

to comprehend the situation as seen through the respondents.  
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Phenomenology is an approach to social science research which looks at 

people’s perceptions, attitudes and their emotion towards situations. 

Phenomenology is different to positivism in that it does not rely on 

measurements and statistics to determine answers.  It looks at the way people 

see and interpret events. The emphasis is interpretation more so than 

measurement and on description, but with some analysis (Denscombe, 2007). 

This approach is used in this research to help comprehend how residents living 

in flood-prone areas view and understand their current situation and why they 

feel or act this way. To carry out the research, qualitative methods have been 

used. 

Qualitative research is described in Sarantakos (1993) as the ‚exploration of 

social relations, and describes reality as experienced by the respondents‛ 

(Sarantakos, 1993: 6). The aim of qualitative research should be open and not 

restricted through process and methodology (Sarantakos, 1993). The aim of this 

research is to explore and understand the social relations and behavioural 

actions which are occurring in relation to development in flood-prone areas. To 

do this, the research has a focus on risk perception, risk communication and the 

distribution of hazard information. The research has adopted the technique of 

triangulation to help validate the research. 

4.3 Triangulation  

Triangulation is a technique which incorporates the use of various sources of 

information and approaches research from different angles (Denscombe, 2007). 

Denscombe (2007) and Sarantakos (1993) both discuss the use of multiple 

sources of data as a way to help validate the research. The idea is to increase 

the accuracy by creating a more complete picture. The use of multiple sources 

will not necessarily produce the same exact answer. Instead, the various 

methods are likely to point the issue in a similar direction (Denscombe, 2007). 
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Triangulation required the collection of both primary and secondary sources of 

information to address the research question and objectives. This method 

included a case study analysis with both interviews and document analysis, a 

literature review to frame the research in an international context, and a 

document analysis to review the current legislation which local authorities 

follow. The flooding on the Taieri is a complex matter and the use of multiple 

sources of data helps to create a more accurate and fuller picture. 

4.4 Case study 

The value of a case study analysis is that ‚It assumes that things may not be as 

they seem and privileges in-depth inquiry over coverage‛ (Stark and Torrance, 

2005: 33). It can draw on participants’ point of view, as well as draw upon and 

critiquing the policy, plans and reports which explain or condone society’s 

actions (Stark and Torrance, 2005). 

A case study approach focuses intently on one or more examples to offer an in-

depth view of the situation (Stark and Torrance, 2005). ‚The aim is to 

illuminate the general by looking at the particular‛ (Denscombe, 2007: 36). The 

researcher took on this statement and determined that by looking at the 

rationale by residents to live in flood-prone areas, it could give an insight into 

how existing flood-prone areas should be further developed and managed. The 

case study analysis focussed on houses located in flood-prone areas. 

Specifically, householders on the Taieri flood-plain who were affected by the 

2006 flood. The case study provides an in-depth analysis as to what 

information is available to people considering moving to the area. The research 

also looks at how people approach hazard information. 

Because a case study analysis can target such depth and due to the specific 

nature and criteria of the case study, the researcher determined that a 

comparable case study would be difficult to find and not necessarily 

appropriate due to the geographic complexity of this case study. The researcher 
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thus opted for a single case study and to carry out an in-depth analysis. As 

Stark (2005) suggests, the research explored other case studies through the 

literature review to help validate the research.  

Primary sources of information were collected through interviews with key 

informants and residents. Interviews were considered the most appropriate 

method of data collection as the research topic had the potential to be a 

sensitive issue. Semi-structured interviews allowed for flexibility in interview 

questions and to capture the sensitivity of the issue (Corbetta, 2003).  

Area sampling was employed for inviting residents to participate in the study. 

Area sampling is a technique which determines the sample by geographic areas 

such as region or suburb (Sarantakos, 1993). The participants in the study were 

selected through what was identified as the 2006 ‘Indicative Ponding Area’ 

shown in Figure 11. After severe floods of the Taieri flood-plain in 2006, the 

Otago Regional Council and Dunedin City Council produced a combined 

report, the subject being ‘Mosgiel Flood Event 25/26 April 2006 and Future 

Action’ which contained this ponding area.  

 

Figure 11: ‘2006 Indicative Ponding Area’. Adapted from (Payan, et al., 2010 & 17) 
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This report gave a full account of the flood event, what led to the flooding and 

the implications and considerations for both councils. The report provided an 

‘Indicative Ponding Area’ in which a series of houses are located. The 

Indicative ponding area suggested there were 27 already built houses and a 

potential for seven more to be built. Considering this map was made in 2006, it 

was expected there could be as many as 40 houses located in this area. From 

here, Google Maps and the Dunedin City Council Rates department were used 

to identify up-to-date aerial photographs of houses and property addresses. 

Where names could be obtained through the rates department, their phone 

numbers were looked up in the white pages. 

4.4.1 Ethical considerations 

Ethical consideration of the research is important to address when using 

qualitative methods. In instances where ethical consideration has not been 

given, adverse effects can result on the participants involved in the research 

(Denscombe, 2007; Sarantakos, 1993). 

Because the research involved human participants, a Category B Ethical 

Approval at Department Level of a Proposal Involving Human Participants 

was required. This approval was granted in accordance with the University of 

Otago’s ethical guidelines on 27th May 2011, before any field research was 

undertaken. This application is included in Appendix A. 

4.4.2 Involvement of human participants  

As development in flood-prone areas has the potential to be a sensitive issue, it 

was important that the opinions of participants involved were interpreted 

accurately and not misconstrued. The language used was simple and 

appropriate during the interviews so that non-geographers and lay-people 

would understand the question and any discussion which followed.   

The opinions of residents about home ownership and choice in development 

are personal, therefore respecting the opinions of residents was an important 
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consideration for the researcher. There is the ability for this research to re-visit 

the experiences of the flood events and any possible difficult relationship 

between individuals and the local authorities. To avoid this, the researcher was 

sensitive to the opinions of the different residents and remained impartial, but 

sincere. No attempt was made at any stage to deceive or mislead the 

participants. 

The researcher also had to carefully consider the wording of the questions to 

ensure that they would not increase a person’s perception of the risk, or raise 

concern as to the risk. Every home owner or tenant who was interviewed had 

varying levels of experience in regards to the floods and their perception of the 

risk was different too. The researcher needed to be careful to not suggest 

through questioning that the risk had increased or that there should be an 

elevated level of concern. The focus was primarily on how the residents came 

to their decision to live there, what information they had about the risk and 

how they weighed this information.  

4.4.3 Researcher positionality 

It was made clear at an early stage that the research was seeking information to 

assist in understanding the decision-making process involved which has led to 

residential occupancy on the Taieri flood-plain. At no time was this research 

directed at furthering a personal agenda for the researcher or anyone else. The 

research was undertaken as part of an academic course of study at the 

University of Otago. As someone who was considered as an ‘outsider’ it was 

important that the researcher remained sensitive to each interviewee and not 

influence the participant’s knowledge or perceptions of the issue.  

4.4.4 Informed consent  

Prior to residents deciding whether they wished to take part in an interview, it 

was important that they had sufficient information about the study. Potential 

residents were provided with an information sheet to inform them of the 
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nature of the study and what would be required of them. It was also important 

that residents had the opportunity and time to discuss the study with the 

researcher prior to them agreeing to participate. Residents were also informed 

of how the findings would be used. It was discussed prior to consent being 

given that informants were entitled to access the findings and to modify their 

personal contribution at any time throughout the duration of the study.  

As discussed in Sarantakos (1993) and Denscombe (2007) a consent form was 

used which clearly stated that participants had the right to not answer 

questions if they felt uncomfortable in doing so. The consent form also made it 

clear that participants were free to withdraw from the interview or study at any 

stage without any disadvantage.  

4.4.5 Privacy and confidentiality  

The privacy and confidentiality of residents in this study were maintained 

during the project.  Other than general contextual cues such as home 

ownership or tenanting, no personal attributes were included within this 

research to ensure the anonymity of residents. The following measures were 

implemented to ensure that anonymity was maintained; 

Any data that was included is not presented to the point that individuals or 

groups of participants are recognisable. If participants were quoted in the 

thesis it has been done so by referring to ‘resident x’.  

Audio files and transcripts were destroyed, except for material required under 

the University of Otago’s research policy, any raw data on which the results of 

the research depend will be retained in secure storage and destroyed after five 

years. 

4.4.6 Approaching residents 

Approaching residents at a time when they were home and willing to partake 

in the study did cause some difficulties. As discussed by Sarantoks (1993) it can 
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be difficult to get 100% participation from those selected for the study. Despite 

efforts to reach all residents within the selected area, some residents were not 

able to be contacted or did not wish to participate. At the conclusion of the 

interview process, 26 residential households participated in the study. 

In approaching residents, the first stage involved sending a letter which 

included the information and consent form to each of the residents. This was 

done to make residents aware that the research was being undertaken and let 

them know that they would be contacted in the following weeks. The letter also 

helped to assure residents that their opinions were important to the study and 

that their privacy would still remain as suggested by Corbetta (2003). A copy of 

the information sheet and consent form has been included in Appendix A. 

Although every attempt was made to reach each household in the study area, it 

became apparent that some letters and information sheets did not reach every 

household. In some instances this was rectified when they were phoned in the 

following days. It is anticipated that several houses would have been missed 

through this process.  

The next step was to make contact with the resident by phone to arrange an 

interview. The aim of these interviews was to obtain qualitative information as 

to the perceptions of risk and to ascertain how they came to live in the area and 

what information they had before moving there.  

Semi-structured interviews incorporate elements from both structured and 

unstructured interviews (Corbetta, 2003; Denscombe, 2007). The semi-

structured interviews for residents had sets of questions and topics to be 

discussed, but they were not necessarily asked of every resident. This method 

of interviewing was adopted because not all questions were considered 

relevant to every resident. Instead, the researcher ensured that general themes 
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were discussed so that there were some linkages and consistency between 

interviews. A guide to interview questions is included in Appendix B. 

4.4.7 Key informant interviews 

Semi-structured interviews were also adopted for key-informant interviews 

with the Otago Regional Council and the Dunedin City Council. This method 

was used as there were some key objectives which were important to get out of 

the interviews, but it was equally important to let the interviewees explore and 

explain the issues without prompting. An interview question guide is included 

in Appendix C.  

Key informant interviews were undertaken with four council staff to 

understand the legislative mechanisms contributing to the collection and 

distribution of flood hazard information.  A list of the key informants is in 

Table 6. The key informants were suggested by each of the councils’ as 

appropriate people to provide the information. The interviews were semi-

structured and lasted 45-60 minutes. The interviews were in person and 

undertaken at the relevant council and recorded onto a dictaphone.  

Table 6: List of key informant interviews 

Otago Regional Council Natural Hazard Analyst 

Otago Regional Council Investigations Engineer 

Dunedin City Council Senior Planner 

Dunedin City Council Building Consent Manager 

4.5 Literature review 

The literature review was undertaken in the early stages of the research and 

helped frame the study within an academic body of knowledge. Books and 

journal articles were the most common sources of information and were found 

using key word searches such as ‘flood management’ and ‘risk 

communication’. 
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The focus of the literature review began by looking at the theoretical basis of 

natural hazard research. The models of hazard management from the past 

where explored to understand the approaches adopted in today’s society. The 

literature review progressed to look at risk communication and decision-

making. Themes of the literature were recorded systematically and articles or 

books were noted for their relevance. They were subsequently read in more 

detail and key points were extracted when the literature review was written.  

4.6 Document analysis 

Document analysis is an important part of the triangulation formula. 

Government documents are viewed as being authoritative, objective and 

factual, making them important sources of information (Denscombe, 2007). The 

specific documents which have been analysed are listed in Table 7. In 

processing the information in the documents, the researcher identified key 

themes and issues which presented in the documents and extracted the 

relevant aspects from each.  
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Table 7: Documents used for analysis 

Author, Year Document Name Relevant information 

McRae, F., Palmer, G. 

(2006) 

Mosgiel Flood Event 

25/26 April 2006 and 

future action 

Nature of flood event. Design of flood 

protection scheme 

Payan, J-L., Goldsmith, 

M., Palmer, G. (2010) 

Lower Silver Stream 

Flood Risk 

Silver Stream flood risk. Design of 

Flood Protection Scheme 

Palmer, G., Payan, J-L., 

Strong, R., Goldsmith, 

M. (2010) 

East Taieri Flood 

Mitigation Options 

Design of flood protection Scheme. 

Solutions of flood hazard from Silver 

Stream 

Ministry for the 

Environment 

The Resource 

Management Act 1991 

Legislative controls and requirements 

to gather and distribute hazard 

information 

Otago Regional Council Otago Regional Policy 

Statement 

Identifies the allocation of 

responsibilities between authorities to 

gather and distribute hazard 

information. 

4.7 Data analysis 

Data analysis was carried out in stages and varied between the types of data. 

The first step was to transcribe each interview before analysis could begin. 

Although transcribing is long and tedious in nature, the process offers an 

opportunity for the researcher to understand and comprehend the data at a 

deeper level. The transcribed interviews are also easier for the researcher to 

manage (Denscombe, 2007). 

The process of coding was applied to reduce and organise the data because in 

its raw form it was of substantial length (Denscombe, 2007). To reduce the data 

into a manageable and useful quantity, it was split into themes and then broken 

into sub themes. The coding system enabled the interviews to be collated 
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together and applied to the appropriate research objectives. The coding system 

is as follows. 

Data was split into new residents and old residents to keep the data separate. 

The data was spilt into three broad themes:  

1. Methods of hazard investigation  

2. 2006 flood event  

3. Effects from flooding 

These three themes were then split into sub themes to draw out the key 

findings in the data as displayed in Table 8 and Table 9. ‘Methods of hazard 

investigation’ was split into sub themes to identify what methods of hazard 

investigation were available and how these tools were being used by the 

public.  

Table 8: Council methods to make information available 

Methods 

 LIM & PIM 

reports 

District 

Plan 

Hazard 

Register 

Building 

Code 

Calling 

the ORC 

Calling 

the DCC 

Councils 

explanation 

      

Issues with 

method 

      

Positives 

about 

method 

      

Residents 

use of 

method 

      

Yes it was 

helpful 

      

No, it wasn’t 

helpful 
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Table 9: Other methods of hazard research 

Methods 

 Relied on own 

knowledge 

Talked to 

locals/ 

friends 

Talked to 

their family 

Didn’t even 

think about it 

or do any 

anything 

Previous 

landowner 

Explanation 

of method 

     

 

The second broad theme which was used to draw conclusions from was the 

‘2006 flood event’. This theme looked at the explanations by residents and 

council as to what caused it to flood in 2006. The sub-themes developed 

through the coding process as each resident discussed new reasons and 

explanations for the flood. The reasons given were as follows:  

1. Dam built by log jam in Silver Stream 

2. Baleage blocking culverts 

3. Lack of maintenance of the Silver Stream 

4. Poor emergency action by ORC 

5. Heavy rainfall exceeding the Silver Streams capacity 

The final theme looked at was ‘Effects from flooding’. This theme was broken 

into sub-themes to indicate what type of damage occurred during the flood. 

These included: 

1. Damage to house 

2. Damage to secondary buildings 

3. Water in paddocks 

4. Affected access to and from property 

5. Loss of Stock 

6. Emotional strain 
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These effects were then split further again, as to their duration. This was done 

to draw out the meaning behind these effects and present them in a more 

appropriate manner.  

Once this process was complete, the researcher organised the data into sections 

for the results chapter. Once the data was written in a comprehensive and clear 

form, conclusions were drawn and the implications of the data was discussed. 

4.8 Reflection on methods 

In adopting a research approach, the researcher has to also accept there may be 

limitations associated with it. Although limitations are often beyond the control 

of the researcher, it is important that they are recognised so that the reader can 

consider them when reading the results.  

4.8.1 Validity of findings 

To ensure the validity of the research, at the conclusion of each interview, time 

was allowed to review the participant’s perspectives. This was done so that the 

participant could confirm that the researcher had accurately understood the 

participant’s perceptions and understanding. 

One problem associated with this type of analysis is that these documents are 

often complex and do require some interpretation. The problem was avoided 

when talking with council representatives who were able to confirm any 

queries the researcher had in relation to these documents.  

A limitation to undertaking interviews with residents is that there are only a 

limited number of people living within the study area and not everyone is 

willing to take part. Making contact with people can be difficult as rural 

properties do not always have letter boxes, rates information can be restricted 

and phone numbers are not always listed in the phone book. Every effort was 

made to contact all residents but the research was limited by the number of 
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people willing to take part. In total 42 residents were approached to take part 

and 26 residents gave interviews. 

4.9 Summary 

This chapter provides a description and justification of the methodology for 

this research. The approach to the research was first discussed followed by the 

case study investigation and the ethical considerations involved with this. The 

chapter then looked at the process of the literature review and document 

analysis, the steps taken to analyse the data and a reflection on the validity of 

the methods and the researcher. 
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5.1 Introduction 

Residents carry out their own investigation of hazards on a property, through 

various approaches. There were 26 residents who took part in this study and 

each had their own approach to how this should be done. There are tools 

provided through the Otago Regional Council (ORC) and Dunedin City 

Council (DCC) which can be used to help the hazard investigation process. The 

successful communication of risk is dependent on the combination of council 

offering the information and the residents seeking, hearing and interpreting the 

information correctly. This however, does not always happen. 

The purpose of this chapter is to address objective one of the research, which 

sought to assess the way in which residents investigate the flood-risk. Methods 

of investigation include seeking advice through professionals and through 

speaking with lay-people who are often locals. Interviews were carried out 

residents (RX) and key informants (KIX). The chapter then looks at the way 

flood hazard information is made available to the public through the ORC and 
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the DCC. These processes were also looked at from the perspective of the 

residents and potential buyer to assess how effective these processes were for 

them. Because this section involves technical information on council processes, 

Chapter three can be referred to for a contextual overview of how they work. 

The results will then look at alternative methods of hazard investigation such 

as seeking local knowledge through friends, family and the previous owner.  

5.2 Methods of hazard investigation 

As will become evident through this chapter, there are various ways in which 

hazards information can be sought. The methods which residents chose to use 

are displayed in Table 10. The table has been divided into two sections to 

separate and compare ‘Advice from a professional’ and ‘Advice from a lay-

person’. Advice sought from professionals was used less than information 

sought from the lay-person.  
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Table 10: Residents' hazard investigation methods 

Advice from a professional Advice from a lay-person Did not 

answer 

question 

 Contacted 

ORC 

Contacted 

DCC 

Used a 

Lawyer 

Obtained 

a LIM 

Own 

Knowledge 

Locals 

knowledge 

Previous 

Owner 

 

R1 •   •     

R2 •   • •  •  

R3 •     •   

R4 •     •   

R5 •    • • •  

R6  •       

R7    •  •   

R8 •   •   •  

R9    • •    

R10     •    

R11     •    

R12     • •   

R13      •   

R14     •    

R15   •      

R16        • 

R17     •    

R18        • 

R19        • 

R20        • 

R21 • •     •  

R22        • 

R23        • 

R24        • 

R25 •        

R26     •    

Sub-

total 

8 2 1 5 9 6 4 7 

Total 16 19 7 

*Note that some residents used multiple methods to investigate the flood risk. 
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Both types of advice, from professionals and the lay-person will be discussed in 

the following paragraphs. The reliability of these methods and whether they 

produce useful and accurate information will also be discussed. Professional 

information sources are considered to include contacting the ORC and the 

DCC, obtaining a LIM report or using a lawyer to undertake the hazard 

research. A lay-person is considered to be someone without expert knowledge. 

Advice from a lay-person includes relying on an individual’s own knowledge, 

approaching locals, friends or family and speaking with the previous land 

owner.  

5.3 ‘Professional’ information sources 

As discussed in chapter three, the responsibilities for the ORC and the DCC 

with regards to hazard information are different. The ORC gathers and stores 

hazard information while the DCC is responsible for distributing the 

information. Although these are the legislative responsibilities, information and 

advice is available from both councils. The information with the ORC often 

relates to an area or region, rather than being site specific. For details such as 

the appropriate floor level height, this information is ‚the responsibility of the 

respective district council‛ (KI1). 

The simplest way member of the public can investigate the flood hazard is by 

calling either of the councils. Planners are available at the DCC and a hazard 

analyst or hazards engineer are available at the ORC. There were mixed views 

from the residents as to if this process was of value. 

5.3.1 Contact with ORC 

Residents appeared to be reluctant to speak with the ORC and investigate the 

flood hazard, with only eight making contact. The success of this approach was 

mixed. Six residents described the approach as not useful. Although a 

comparatively high number of residents contacted the ORC to investigate the 
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hazard, as displayed in Table 10, overall it was not considered to be a very 

useful approach.  

R1 found the information they gave to be incorrect. ‚When we bought the 

block of land we are on we were concerned about flooding and so we visited 

the regional council and they said no, no, it won’t flood and it f*** flooded‛ 

(R1).  

R2 contacted the ORC and said that ‚it took me a long time to get an answer 

from anyone‛ and that the information from the council was not very useful. 

‚We got more information from the owners‛ (R2).  

R3 had a contact who he described as the ‚chief engineer at Otago Catchment 

Board‛ (R3). This contact made the comment that ‚he wouldn’t touch it 

because of the flood risk‛ (R3). R3 subsequently took the advice from a friend 

as R3 valued this local knowledge more and considered the advice more 

compatible with information R3 had already. 

There were two positive responses from the residents who made the effort to 

speak with the ORC. R4 had good interaction with the ORC but thought it was 

un-official advice. ‚We had a ORC guy here and he said ohh, I would build 200 

above the level of the creek. It wasn’t a stipulation in any building things, it 

was just a comment in a conversation and my husband’s a builder and [so] he 

did‛ (R4). R5 described their interaction as very positive.  

Oh regional council, very good, got a hold of Raymond Strong at 

regional council. They were very very helpful. We got information 

[from] them, so nothing but praise there. They knew the area well and 

they knew the 2006 flooding and they could inform us about how much 

effect went to our place (R5). 
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5.3.2 Contact with DCC 

Accessing information through contacting the DCC was very limited. The DCC 

have several tools available to distribute hazard information, but in the case of 

just calling to ask, only two residents chose this approach. This approach was 

not considered to be a success with R5 making the following comment. ‚I think 

if anything they probably weren’t all that helpful to be perfectly honest‛ (R6). 

5.4 Council tools 

There are several official ways in which district councils can communicate 

hazard information. Common tools include awareness through the District 

Plan, Hazards Register, Building requirements and LIM reports. The use of 

these tools will each be discussed in relation to the flood hazard from the Silver 

Stream on the Taieri flood-plain. Where the tool was used by residents, their 

comments and their use of this tool have been included. 

5.5 District Plan 

The spillway from the Silver Stream was not in the District Plan and the front 

desk senior planner was not aware of the spillway (KI2). KI2 said that he 

certainly ‚wasn’t aware of that detail, I was vaguely aware of ponding areas 

and stuff, but *the fact that+ there’s actually a spillway is something I’m not 

aware of. There’s not a thing on the District Plan map‛ (KI2). To answer the 

question of why this detail is not in the District Plan, in part comes down to the 

process by which information is fed through to the ORC and subsequently 

updated into the Hazards Register. This process is discussed later.  

Updating a District Plan with new information is a difficult and expensive 

process (KI1). ‚Putting in a specific line in the District Plan is quite problematic 

if it’s not 100% precise‛ (KI1). The process can also have major legal 

implications if you are to ‚say one property on one side is subject to the 

requirements of the District Plan, in terms of notification or consenting and on 

the other side, it’s not‛ (KI1).  
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5.5.1 Resource consents 

Resource consents are a tool which control land-use and subdivisions. 

Subdivision consent specifically gives local authorities the chance to decline or 

include conditions on a subdivision with regard to natural hazards (KI2). In 

still considering the provision of hazards information, subdivision consents 

give the authority the power to request hazard reports as discussed by KI1. 

If a developer was wanting to subdivide a six lot subdivision< and it 

was obviously in a stream that flooded, but we didn’t hold any flood 

hazard information, the District Council might require them to go and 

undertake a flood hazard assessment and get someone to ensure that it 

was adequately secure from that flood. If they go and do that, then 

we’ve got a flood hazard report for that site. So that information 

immediately should be tacked onto the land of the property, integrated 

into the Hazards Register and tacked onto the LIM so any future buyer 

or prospective buyer of those property know that it is in a flood hazard 

area (KI1). 

KI3 also discussed this process and suggested that ideally, this is the process 

that the Building Control Unit at the DCC would like to see happen on a 

regular basis. They would like to see the developer responsible for establishing 

the appropriate flood level height, rather than the subsequent land owner. 

Another approach which includes the provision of information is when 

conditions are attached to subdivisions such as listing the hazard on the 

Certificate of Title and adopting mitigation strategies. This tool is to ensure the 

knowledge and acceptance of risk is passed onto the subsequent owners. KI1 

discussed the fact that conditions on consents such as mitigation strategies ie. 

putting a structure in place may be good in theory, but the owner must 

maintain that structure and it must remain there forever. With the on-sale of 

properties, this responsibility must be passed on also. 
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[Landowners must] ensure that it’s structural integrity is maintained. So 

if you’re putting in a bank, you’ve got to make sure rabbits don’t dig 

holes in it because when the flood comes along and the rabbits have dug 

holes in it then it’s useless and generally, in my experience, individual 

landowners don’t have the capability to ensure that those structures are 

maintained (KI1) 

5.6 Hazard Register 

The Hazards Register is a catalogue which should be used as a guide to 

indicate where natural hazards are found within a district. Every district 

council is different in how and if they make this information available to the 

public (KI1).  

The Hazards Register was formulated in part from the Dunedin City Life Lines 

Project Report in 1998 (KI1)(KI2). It was freely available for the public to look at 

through the building and planning front counter but more recently, it was 

withdrawn (KI2). KI2 wasn’t entirely sure as to why it was withdrawn from the 

counter but said it was partly because it was not entirely up to date being 

around 15 years old. KI2 said ‚it’s odd *as+ to why it was withdrawn, because 

people haven’t got a hazards layer on the internet‛(KI2).  

On speaking to ORC about the use of the Hazards Register and their input into 

it, KI1 spoke of it as being a flexible tool which could be updated on a more 

regular basis than a District Plan. With a Hazards Register, ‚if more 

information comes to light you can just update it, whereas if you’ve got it in 

your District Plan, you actually have to go through the formal plan change 

process to update that information so it makes it quite difficult‛(KI1). The 

downside to the Hazards Register is that it is not enforceable in terms of 

statutory requirements and consents, unlike the District Plan (KI1). Both the 

ORC and the DCC spoke about updating the information in the Hazards 

Register. KI2 from the DCC indicated that updating was limited, but did 
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happen through the GIS team occasionally with information from the ORC 

(KI2). 

KI1 discussed what type of information is put into the Hazards Register. 

Hazard reports can be requested during the subdivision process, which later 

become a part of the file for that piece of land. Once on the property file, the 

report should be available through the Hazards Register and the LIM process. 

Reports are produced by the ORC and given to the DCC, however it is up to 

them as to whether they should be adopted into the Register (KI1). 

KI2 felt that the relationship and movement of information from the ORC to the 

DCC was not forthcoming and said ‚*I’ve+ found ORC’s position a wee bit 

puzzling, particularly at the information level‛ (KI2). KI2 thought that in some 

respects the ORC provided some excellent reports and made some very 

noteworthy submissions at hearings such as the Karitane case, but in other 

instances, the ORC had been very difficult to get information out of (KI2). KI2 

said that it is difficult having spilt responsibilities and a ‚two tier regional and 

local authority government‛ (KI2). 

The Hazards Register has also been the ‚genesis of the hazards layer‛ (KI2). 

The hazards layer is an electronic GIS layer accessed at the Dunedin City 

Council, but is only available for the use of the council. The layer is essentially, 

the information from the Hazards Register in a GIS format (KI2). 

5.7 Building code regulations 

The Building Control Unit at the Dunedin City Council is required to enforce 

the Building Act 2002 and the Building Code. The building code has a 

threshold where by new dwellings must have a finished floor level protected to 

a 1 in 50 year flood event. The Dunedin City Council has a consultant who 

assesses the building applications with regard to hazards and advises whether 

the site is prone to flooding or not (KI3). 
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KI3 discussed the implications of this for existing houses who are intending to 

extend their dwelling.  

We have a real dilemma sometimes about whether it’s acceptable to 

allow people to build new or extend existing houses for instance, it 

makes absolutely no sense to have an existing house at x level and then 

say any additions have to be x plus two metres to allow for these sorts of 

things so, we have that discussion in-house quite a lot (KI3). 

KI3 discussed the issues of the building codes 50 year return period flood level 

minimum and what this means. KI1 also discussed this problem, but in 

reference to a larger flood level of 1 in 100 years. The first problem is that a 100 

year return period flood is an estimation. In the case of the Silver Stream, 

where there is only 30 years of data, this can cause problems and inaccuracies. 

For locations such as Lake Wakatipu in Queenstown, there is flood data for 130 

years and during that time there have been some large floods, so the data is 

much more reliable (KI1). 

Another issue is that the volume of water that constitutes a 50 year return 

period flood can change, and it has significantly for the Silver Stream over the 

last five years (KI3)(KI1). KI1 spoke of how difficult the 1 in 100 year term is 

when applying it in a practical sense.  

There is no such thing as a 1 in 100 year flood and there’s no such thing 

as a 1 in 100 year flood level and unfortunately the building act specifies 

that if you’re going to be putting in a building within a flood-plain, [then 

you must ensure] that a 1 in 50 year flood event does not enter the 

dwelling and that its generally compliant under the building code (KI1). 

What constitutes a 1 in 100 year flood changes and this makes it extremely 

difficult when trying to convey this information to the public and even to the 

Dunedin City Council. KI1 explains. 
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Before 2006, if you came to us and said what is the 1 in 100 year flood 

hazard layer for the Silver Stream? Based on the hydrological data, we’ve 

got 30 years of data, we would have said: purely restrictive to the 

channels and would have not broken out. Now we have floods in 06, 07, 

08 and 10 because we’ve got all that hydrological data we can then do 

further analysis and now the flood layer for a 1 in 100 year event actually 

goes out like this*, so it’s variable and it’s changing and this is one of the 

things I struggle to deal with in providing advice to people every day 

(KI1).  

*KI1 points to the area affected in 2006 on a map 

There are also difficulties with the general public interpreting what a 1 in 100 

year flood means. This problem is not just found in Otago but all over New 

Zealand. The ORC have changed the language and the term to 1% chance 

rather than 1 in 100 year return period (KI1). 

That’s a much better way of expressing it because even in here, you will 

notice if you go back through the Otago Daily Times that after 2007 flood 

event people were writing into the Otago Daily Times and saying< well 

you just told us that it was a 1 in 150 year flood and it’s happened again 

the next year< people have the perception that jeez we’re not going to 

expect it for another 100 years and that’s not right (KI1) 

Both the DCC and ORC state that the return period 1 in 50 or 1 in 100 is 

extremely hard to interpret and applies to an individual piece of land and 

determines the flood level. There was very little clarity and ownership on how 

to deal with the issue.  

We started off when the building code came out with the 1 in 50 year 

threshold, we said look, you’ve got a piece of land there, you want to 

build on it, go down to the ORC and find out what it’s protected to. No 



Chapter Five: Results – Hazard Investigation 

 

83 
 

good. The ORC either won’t talk hard and provide that information, 

they say it’s too complicated to question. Which leaves the poor old 

property owner in the situation of having a piece of dirt on the Taieri 

and the building control unit saying if you want to build on it prove its 

more than 1 in 50 and they’re going oooaarrrgh how do we do that and 

we’re saying not our problem, you prove it (KI3). 

The Building Control Unit at the Dunedin City Council considers that ‚the 1 in 

50 year threshold in the New Zealand Building Code is too low a threshold. I 

think that people expect their houses to be protected better than that‛(KI3).  

Section 72-74 of the Building Act is another tool available to the building 

department at the DCC. This section helps to address development on land 

subject to natural hazards and helps protect the subsequent land owners (KI3). 

In some cases we’ve said to people, where we believe they are in areas 

which are flood-prone and they still want to build, we say okay, we’re 

going to section your title so that any subsequent owners know that it is 

flood-prone. In addition, if it floods, don’t come to us, we told you so 

(KI3). 

Section 72-74 of the Building Act also allows council to put a disclaimer on the 

Certificate of Title saying that the site is subject to flooding and the owner of 

the property is responsible for this, not the council. This however can cause the 

owner problems when trying to get insurance (KI3). 

One of things we’ve considered seriously is should we not be applying 

section 72 to everything out there, as a warning to not only the current 

owners but to potential purchasers. The difficulty then becomes is if it is 

protected to 1 in 50 its fully compliant with the building code, so we can 

hardly then decide that it was something that is prone to flooding. It gets 

back to that official information that 1 in 50 is too low a threshold, but 
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we cannot by law require a higher threshold. It’s illegal to require 

anything that it is in excess of what the building code requires and 

rightly so (KI3).  

5.8 LIM & PIM Reports 

A Land Information Memorandum (LIM) report is a document containing 

specific property information and was discussed in chapter three. The DCC has 

an external consultant who helps to produce these reports. The consultant 

holds street files also known as CST 100 files or property files. The files contain 

information on each individual section of land and property (KI3)(KI2). A LIM 

report provides the applicant with site specific information, as well as 

information for the general area but ‚of course council is only obliged to tell 

you what we know about it‛ (KI3).  

The external consultants are mostly responsible for providing the hazards part 

of the LIM report. The files that they use to provide this information are called 

CST 100 files, the ‘CST’ standing for ‘Consultant’. The files were originally held 

with the council engineering department who later formed ‘City Consultants’ 

in the late 80’s and early 90’s. City Consultants were sold in 2002 and the 

contract was outsourced, along with the CST 100 files to the external 

consultant. The files are still council property, but are held at the consultancy 

(KI2). 

As discussed already, part of the ORC’s role is to retain records in relation to 

natural hazards. Some hazard reports produced by the ORC feed into the LIM 

process and the Hazards Register. LIM reports are considered to be technical 

documents they are ‚not necessarily that easy for a lay-person to understand‛ 

(KI3). Typically, a LIM report will contain a generic statement that is just one or 

two lines which identifies any potential hazard to that site (KI2)(KI3). An 

example would be such as ‚this land is subject to subsidence, flooding, 

illuviation or whatever the hazard is‛ (KI3).  
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This generic statement could be generated from either a site specific report or a 

generic area report. The statement should also be referenced to the report 

which determined this and from where it can be accessed (KI1)(KI3). This 

process occurs because it would be impractical to include every report inside 

the LIM which is already often of substantial size (KI3). The problem the DCC 

currently face with this process is that if an applicant wants to dig deeper and 

find these original reports and read the property file it can be very difficult to 

do so (KI2). As KI2 said ‚we’ve been told on the front counter, not to direct 

people down to MWH as they are not prepared to deal with individuals even if 

the individuals want to pay consultancy rates‛ (KI2). KI2 described the process 

as ‚an unsatisfactory situation‛ and one which the council was aware of. 

In some instances the general hazard comments occur on the LIM reports 

because the ORC typically just produces region-wide reports, rather than site-

specific reports. 

There’s tiers with hazards information which is quite problematic in that 

our information that we gather is generally a regional perspective or local 

perspective so were looking at flood hazard across the region and because 

of that there’s< inherent inaccuracies with the modelling in that (KI1). 

The council will sometimes suggest the applicant seeks further professional 

advice to interpret the more technical reports available, but even then, it can be 

difficult for them to obtain the property file through MWH (KI2)(KI3). 

Project Information Memorandum (PIM) reports are similar to the LIM, but 

more specific to a new-build project (KI3)  

The PIM is usually a little more detailed because we would expect some 

details of what was proposed to be built, floor plans, site elevations, 

nothing more than that, pretty rough drawings whereby we could then 

feed that information back into the applicant about their proposed 
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project. But effectively that information would be sourced from the same 

places [as the LIM] (KI3). 

5.8.1 Residents use of LIM reports 

Five residents spoke about LIM reports. One resident said because their section 

was newly subdivided, there was not one available. Four other residents 

accessed a LIM report but did not find it useful. Their comments on the process 

explain this view. 

‚I paid $400 for a LIM report and promptly threw it in the rubbish bin because 

that really wasn’t going to tell me anything< that was going to change my 

mind or influence my decisions. It probably made some general statement‛ 

(R7). And as R8 comments, ‚there was stuff I knew [about the flood risk] that 

wasn’t in the LIM report so really, they’re useless. I paid $500‛ (R8). 

R2 and R9 experienced innacuracies with the information they were given 

through the LIM process. R2’s LIM report said ‘no known report of flooding’ 

but on speaking to the previous owners, found that it ‚came into our garage 

but didn’t come into the house, but it did go under the house‛ (R2). 

Even when I did a LIM report on the house, the information from the 

council didn’t even resemble the property in any way shape or form. It 

was shocking and the only information they have on record now is what 

I’ve provided to them since. So ahh yeah they had no idea about 

anything. It’s all very pre computerisation and I just don’t understand 

how they consider to operate that well<.. They had no information that 

was worth anything< even when you request a report (R9) 

5.9 Lawyer 

R5 relied on the lawyer and presumed that they would have addressed the 

flood issue in their procedures. It was presumed by R5 that the lawyer would 

have accessed the LIM report and Certificate of Title and any other methods to 
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find out about the hazard. R5 has subsequently heard additional information 

from neighbours about the property. 

5.10 Hazard investigation best practice 

The best way to source information with regards to flood hazard varies and it 

could be said that there is no one best way. The ORC and the DCC have a range 

of tools which should be accessed. The key point from the key informant 

interviews with ORC and DCC is ultimately, Caveat Emptor: Buyer Beware. 

This was expressed by these comments: 

If you [are] looking at purchasing a property it’s a massive thing in 

everyone’s life and it is very expensive thing, so there are processes in 

place to ensure that people are notified of that and had they requested 

the LIM for any of those properties< hopefully it would be noted on 

that LIM, alternatively the regional council does have information on 

flood hazard and if you are looking at purchasing a property in the area, 

we have an ability to provide you with information. Personal decisions 

come down to the landowner. If you chose to live in a flood-plain, expect 

to be flooded< We’ve got an entire flood protection scheme and that 

doesn’t limit the risk of flood banks breaking.... you know there’s always 

residual risk, always with any sort of natural event and I guess it just 

comes down to whether or not a particular person thinks that the level 

of risk is sufficient to live with (KI1). 

Personally responsibility is regarded as being essential: 

If you’re going to build or buy a piece of land or property and not do 

something as basic as examine the Certificate of Title, I’m afraid I have 

absolutely no sympathy for you, none whatsoever. Likewise if you buy 

it and you do not get a LIM from a Local Authority I have no sympathy 
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for you and the courts will go the same way, they do all the time. They 

call it a contributory negligence (KI3) 

5.11 Attitudes of public  

KI3 said that where applicable, the DCC will suggest an applicant seek further 

professional advice to determine and evaluate the flood risk. However there 

appeared to be reluctance by the public to actively do this, largely due to the 

financial cost. 

KI3 discussed the way people make decisions about houses on the Taieri. There 

is often an emotional attachment when buying a home and Kl3 suggests that 

the decisions are not always objective. 

We also, I think, have people who are somewhat in denial in that I strike 

people out there who have bought their dream property and I say 

‘ooooo bugger, you’ve bought that one’ and they go ‘ooooo we love it’ 

and I say ‘ahh yeah I know, it’s a really nice piece of land when its above 

water, you do understand its down in a hollow and that you’ll struggle 

to build anything on it unless you put it on a full blown foundation’ and 

‘ohhhhh we didn’t think about that’. So they get tunnel vision along the 

lines of their dream piece of dirt and maybe don’t think it through fully. 

Buying pieces of dirt and houses is, to a large extent I think, an 

emotional thing for a lot of people potentially for your 2.5 hectare hobby 

farmer. If you want it as a dairy farm or you want to make a living off it 

then it’s a really subjective business decision, but if all you want to do is 

just live in the country and have three chickens and a goat then maybe 

it’s not as a logical decision as it should be (KI3) 

And although homeowners can educate themselves on the risk, ‚people have a 

relative understanding of the risk, but they don’t appreciate the risk at the time, 

or they don’t actually appreciate the real situation‛ (KI1).  
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People tend to think, oh we will just stick everything up on the table and 

you know, put a few sand bags around the house, but what happens 

when the water gets to the roof? Because it does and people just have no 

concept of what flooding really is until it really hits them and then all of a 

sudden it comes back onto the local agencies and people say well why did 

you let us build there in the first place and that’s why< I think, ORC has 

been relatively proactive in putting forward our voice in saying 

avoidance is preferential in these areas, you know, if you’ve got 

properties which there is potentially a lesser risk or no risk, you’re better 

to build your house or put your platform in those areas than an area just 

because it’s got a nice view or whatever (KI1). 

5.12 Other ‘lay-person’ methods of investigation 

The results also found that there were other non-legislative methods of 

investigating the hazard. Considering the low use of council controlled tools, 

residents were asked to explain how they went about investigating the flood 

hazard. The results suggest there was a reliance on their own knowledge, 

locally sourced information and advice from the previous owners. These 

approaches have been identified as a reliance on information from the ‘lay-

person’. 

5.13 Own knowledge 

Nine residents considered their own knowledge to be important when 

considering the flood risk. All residents who were interviewed were asked 

where they had lived prior to moving to their current house. Nearly all 

residents had previously lived in the Otago Region. Some came from further 

down the South Island, but had strong links with the Taieri area. 

Several residents had been living in the area during the previous big floods of 

the Taieri River and one resident commented that ‚we were here when they 

had the big flood in 1970 and 1980, we didn’t get affected by it then‛ (R10). R11 



Chapter Five: Results – Hazard Investigation 

 

90 
 

took the same approach. ‚I’ve lived in Mosgiel all my life and I’ve never, even 

when we had the Taieri floods, what was that 82? Something like that, seen this 

stream [in flood, it] never got affected‛ (R11).  

Some residents relied on visual cues and made some assumptions about the 

risk. For example R9 assessed the area and noted there was a flood protection 

scheme in place and said ‚we just assumed that it was a job done and there 

would be no issues‛ (R9). R12 also relied on the visual cue of the flood 

protection banks and said ‚we thought that the floodbanks would be high 

enough to retain any likely flooding‛. R2 used visual cues of the house to 

determine the flood risk and said ‚seeing how high it is off the ground we felt 

pretty safe‛ and ‚had it been built right on the ground, we probably wouldn’t 

have gone there‛. 

5.13.1 Personal monitoring 

R5 had been monitoring the area for several years in anticipation of moving 

there. R5 kept Otago Daily Times clippings and relied a lot on information 

from the Otago Regional Council because ‚they knew the area well and they 

knew the 2006 flooding and they could inform us about how much affect went 

to our place‛ (R5) 

5.14 Considered local knowledge 

Some people relied on speaking with the locals to learn about the flood hazard. 

‚I asked the oldest person around and they said nah, that creek never rises, I 

could have shot him‛ (R7). ‚We were assured by people who had lived there 

that there was no risk, that the flood banks were adequate to maintain any flow 

of water. So I mean we wouldn’t have moved there otherwise‛ (R12).  

5.14.1 Friends and family 

Some residents gained information on the flood hazard through their friends 

and family, which has also been considered as local knowledge. R13 relied 

solely on their family for information about the site and based their decision on 
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this as did R4. ‚My dads’ lived out here for 60 odd years and he< thought it 

was supposed to be pretty good‛ (R4). R3 spoke with friends about the 

property and took their advice that the house was okay during the floods in 

2006.  

5.14.2 Previous owners 

Four of the residents relied on the information provided through the previous 

land owner along with their own analysis of the site. ‚Going by what the 

owners had told us, in saying that it hadn’t actually come into the house‛ (R2). 

5.15 Summary 

The purpose of the first results chapter was to look at objective one of the 

research and assess the ways in which residents investigate the flood hazard. 

The research found various tools were available to individuals both through 

professional services and through lay-people. Professional services offered by 

the ORC and the DCC were assessed as well as options of speaking with ‘lay-

people’ who may have additional or different information from first-hand 

experiences. Each of the tools available to individuals were discussed.  

The results have shown that there are difficulties for the public when trying to 

access hazard information. The problems are both with sharing information 

between each of the councils and with the public. Although there are tools in 

place such as the District Plan and LIM reports, they do not appear to be 

providing useful and accessible information. It has also been found that there is 

little public willingness to access the information through professional services 

as there is a preference and a reliance on information from the ‘lay-person’.  

The following results chapter looks further into the implications of successful 

risk communication. The chapter investigates hazard awareness and the 

implications of the flood hazard for the Taieri flood-plain. 
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6.1 Introduction 

This chapter forms the second part of the results. The purpose of the chapter is 

to address objective two, which is to investigate the perception of the flood 

hazard and objective three, to investigate the effects which resulted from the 

April 2006 flood. The chapter will first look at whether the residents knew 

about the flood hazard prior to moving to the area. The chapter will then look 

at the residents understanding of why it flooded in 2006 and finally the effects 

from this flood event. 

6.2 Residents’ hazard awareness 

From the 26 residents who were interviewed, 19 residents owned their 

property prior to the flood event of 2006. Residents were asked if they had 

considered or if they were aware of the flood risk when they purchased their 

property. Many residents living in the area prior to 2006 revealed they did not 

know about the flood-risk to their own property. Some residents recognised 

that the area generally is prone to flooding however they did not consider their 
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property at risk until the 2006 event. Table 11 displays the residents’ level of 

awareness as to the flood risk. 

Table 11: Residents' awareness of flood hazard 

 

From the group, three residents said that yes, they were aware of the flood risk 

to their property when they moved there. All three have had a long history of 

living on the Taieri and were not surprised about the flood in 2006. There were 

five residents who were aware of the flood-risk in the general area, but they did 

 Aware of flood hazard Aware – but not at their 

property 

Not aware of flood 

hazard 

Did not answer 

question 

R1   •  

R2    • 

R3    • 

R4  •   

R5    • 

R6   •  

R7  • •  

R8    • 

R9  •   

R10  •   

R11    • 

R12   •  

R13    • 

R14   •  

R15    • 

R16   •  

R17 •    

R18 •    

R19    •  

R20   •  

R21    • 

R22   •  

R23 •    

R24  •   

R25   •  

R26   •  

Total 3 5 11 8 
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not consider their property to be specifically at risk. ‚You look at the area, you 

realise the whole Taieri is a flood-plain so there’s got to be issues there but, 

when you start to see flood protection banks you put a bit of faith in the 

engineering that should have gone on to account for flood conditions‛ (R9). 

There were 11 residents who said that they were not aware that their house 

could potentially flood or be seriously affected. ‚No, we didn’t give it a 

thought‛ (R14). 

From the 26 residents who were interviewed, seven had moved to the area 

since the 2006 flood. New residents were asked if they were aware of the flood 

risk when they purchased their property. There were six out of seven residents 

who said that they were fully aware of the flooding to their property from the 

2006 flood event. One respondent knew about the flood event, but only found 

out the true extent – that the water had gone through the house, after they had 

moved in. 

In comparing the two groups of residents, those who lived there prior to 2006 

and those who have moved to the area since, the level of awareness has 

increased. This increase in awareness is purely at the stage for when people are 

purchasing a property.  

6.3 Council reports from 2006 

Various reports and justification of what happened in 2006 have emerged from 

the research. Accounts of what happened were collected from key informant 

and residential interviews. The key informant interviews from the ORC and the 

DCC gave consistent accounts with the document analysis from official council 

reports which were included in chapter three. The council account of the 2006 

flood will be explained first. 

In 2006 there was heavy rainfall in the catchment areas and foothills to the 

Taieri, while the Silver Stream was in flood (KI1)(KI4). The wind conditions 
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pushed the weather system up into the ranges which made it rain even more 

intensely; the catchments and the small drainage routes began to ‚fill quite 

considerably‛ (KI1). KI1 didn’t consider the rainfall to be particularly unusual. 

It’s nothing out of the norm, if you go back through our records the 

weather system that create[d] the flooding on the Taieri plain are 

consistently easterly events and they’re reoccurring and during the 70’s 

it just flooded and flooded and flooded out there and it was a lot worse 

because they didn’t have the flood protection structure in place that we 

do today. It just went across< farmers’ paddocks so it didn’t necessarily 

matter, it wasn’t going through people’s houses like it does today and 

those flood events reoccur on time scales of quite often decades to 

centuries and people don’t live in places that long (KI1). 

KI1 offers an explanation as to why there was little significant flooding 

between the 1970’s until 2006. 

The weather systems of the 90’s are interesting because they are 

dominated by La Nina and that promoted very significant flooding in 

Queenstown, predominantly Queenstown lakes through the catchments 

and we had some of our biggest floods on records in ‘95 and I would 

hazard to say that that reduced the likelihood for the development of 

those easterly systems which promoted flood events through here (KI1). 

The Silver Stream was designed with the flood bank on the true left to be 

higher, giving Mosgiel a higher level of protection. In the 2006 flood event, 

water spilled over the true right and flowed down to the upper ponding area 

(KI1)(KI4). KI1 said ‚I think [that this is] one aspect of the scheme that people 

that do live in this area, don’t necessarily appreciate‛. 

The point about the flood in ‘06 was that it was a big flood, it was too big 

for the channel, the designed channel at Gordon road, so it overtopped 
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into the spillway which it was designed to do and it was really that 

simple, there was nothing we could have done, it’s just one of *those+ 

things, it’s going to happen, and that is the way the scheme is designed 

(KI1). 

At the base of the spillway,  

there’s a flood bank which is designed to stop water from the ponding 

area when the Taieri is in flood from getting up into the Riccarton road 

area here, what unfortunately happened in ‘06 was all the water that 

was coming down here, and all these areas, all the water started to pond 

up in behind the flood bank, so there was no way around it so basically 

we had all this water banked up here by Wyllieys crossing (KI1).  

Part of the reason the ponding occurred was due to baleage blocking culverts 

(KI1)(KI4). ‚Because there was such significant surface water< baleage was 

picked up and it was pulled down into some of these streams and was blocking 

culverts in locations< there was nowhere for the water to go‛ (KI1). 

There was no written or verbal report with regards to a dam build up in the 

Silver Stream (KI1)(KI4). KI1 said the following about this possibility. 

With any flood hazard that does happen, log jams scenarios in catchments 

are potentially extremely dangerous. My understanding of the 2006 flood: 

there wasn’t a significant log jam dam. There potentially may have been 

some sort of empowerment but there was nothing significant that brought 

down a huge amount of material (KI1) 
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6.4 Resident reports 

The residents who were interviewed were asked if they knew why it flooded in 

2006. The residents who responded to this question each told varying accounts 

of what happened on the 23rd April 2006. Table 12 displays the varying 

narratives which have emerged from interviewing residents. 

Table 12: Residents' narratives of why it flooded in 2006 

          

 

Log dam Baleage 

blocking 

culverts 

Poor 

Maintenance 

Poor 

emergency 

response  

Heavy 

Rainfall 

Freak of 

nature 

Did not 

answer 

question 

R1       • 

R2       • 

R3 •       

R4  •      

R5  •      

R6       • 

R7       • 

R8       • 

R9     •   

R10     •   

R11       • 

R12       • 

R13       • 

R14 •       

R15   •     

R16 •  •     

R17    •     

R18    • •   

R19     •   

R20      •  

R21 •       

R22       • 

R23     •   

R24       • 

R25       • 

R26 •       

Total 5 2 3 1 5 1 11 
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6.4.1 Log dam 

There were five residents who referred to a dam created by logs which they say 

built up in the Silver Stream. When the dam eventually burst, it created a 

sudden surge of water which caused it to overtop the banks. ‚I understand that 

some trees had been felled in the vicinity and then suddenly, it all of course, 

formed a dam and then suddenly it all gave way‛ (R14). 

6.4.2 Baleage blocking culverts 

There were two residents who talked about how baleage contributed to the 

flood in 2006. After the water spilled over the Silver Stream banks, it ran down 

to the flood bank protection from the Taieri River. ‚There was baleage on a 

paddock that must have been fairly near a culvert and they sort of blocked the 

culvert and wouldn’t allow the water to get away down to the Taieri and it 

backed and backed and backed and that is how this very end got‛ (R5).  

6.4.3 Poor maintenance 

There were four residents who discussed the issue of poor maintenance to the 

Silver Stream and poor drainage systems on the Taieri flood-plain. R15 and R16 

talked about the Silver Stream not being maintained properly which restricted 

its capacity, while R17 was concerned with the poor maintenance of the 

drainage system. ‚The regional council didn’t clear the ditches so in other 

words a major hindrance< it was just a lot of maintenance hadn’t been done 

especially like culverts, creeks and all sorts of maintenance work‛ (R17). 

6.4.4 Poor emergency response by ORC during the event 

R18 spoke of the actions of the ORC during the flood and the pumping of storm 

water into the Silver Stream at the peak of the flood. ‚At the same [time] as the 

peak of the flood, the pumps to drain the new ditch from Alexandra Drive 

around into the Silver Stream, instead of the Owhio started up‛ (R18).  
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6.4.5 Heavy rainfall exceeding stream capacity 

There were five respondents who said that they understood that the flood 

event was due to heavy rainfall, which in its peak exceeded the capacity of the 

Silver Stream. Due to the bank being higher on the Mosgiel side, the water 

spilled over the lower bank and flooded the properties in its path. R23 also 

referred to how the water then ponded and could not be released at the flood 

bank which acts as protection from the Taieri. ‚There’s a whole range of 

different sort of flooding scenarios that can sort of play out on the Taieri with 

the Taieri River [and] the Silver Stream catchment‛(R9). ‚The Silver Stream 

couldn’t take all the water that was coming down and its got a spillway on this 

side because they don’t want to flood Mosgiel so it all come*s+ over this side‛ 

(R19).  

6.4.6 Freak of nature 

There was one respondent who described the flood as ‚a freak of nature, 

because it was almost like a tidal wave coming over Silver Stream bank‛ (R20) 

6.5 Effects from 2006 

The effects from the 2006 flood were varied across the area and not every house 

was affected in the same way. There was the physical damage which the flood 

created, but this was not necessarily the worst effect. Residents also spoke 

about the disruption and having to relocate temporarily, or continue on with 

limited facilities, as well as long lasting emotional effects.  Table 13 displays the 

different effects residents felt from the 2006 flood. 
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Table 13: Effects from the 2006 flood as told by residents 

 Damage to 

main 

dwelling 

Damage to 

secondary 

infrastructure 

Inundation of 

water in 

paddocks 

Limited 

access 

to/from 

property 

Loss of 

stock 

Emotional 

effects 

Did not 

answer 

question 

R1       • 

R2       • 

R3       • 

R4   •     

R5       • 

R6  •      

R7    •  •  

R8       • 

R9    •    

R10  •      

R11       • 

R12 •     •  

R13       • 

R14       • 

R15       • 

R16   •   • •  

R17  •      

R18  •      

R19   •     

R20  •    •  

R21       • 

R22   • •    

R23   •     

R24    •     

R25  •      

R26 •       

Total 2 7 5 3 1 4 10 

6.5.1 Damage to main dwelling 

Two residents suffered from significant water through the house. R12 had to 

relocate for five months while the house was renovated.  

6.5.2 Damage to secondary infrastructure 

Water through secondary buildings and surrounding infrastructure such as 

sheds, garages, bore water and sewerage systems were a problem for seven 
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residents. ‚It was about an inch deep in the garage and it went through the 

sheds at the back‛ (R10). 

For both R16 and R20, the water went through their garages and damaged the 

septic tank and bore water system, causing great disruption to the household. 

‚Our neighbours got their house swamped and they were back and living in 

their house before we had water back on six months later‛ (R20).  

6.5.3 Inundation of water in paddocks 

Five residents had their paddocks inundated with water. ‚The house hasn’t 

been affected at all, but the land flooded. Half the land, but not *at+ the back‛ 

(R4). 

6.5.4 Limited access to/from property 

Three residents said they were affected by limited access to and from their 

property during the flood. ‚We couldn’t get out‛ (R22). 

6.5.5 Loss of stock 

R16 was the only resident who talked of losing stock. It appeared to be rather 

serious and a significant incident. This effect ties in with the emotional effects 

which are discussed next, but considered different because there is also a 

financial loss. R16 made this comment in relation to their stock ‚they couldn’t 

swim up the current so we were cutting wires to get them to flow down the 

current, to get them out onto Riccarton Road‛ (R16).  

6.5.6 Emotional effects 

The emotionally effects associated with a flood event are not always that clear 

from the outset and do not always get recorded on paper and in official reports. 

When residents were asked how they had been affected by the flood, many 

gave very detailed responses of the event, the hours leading up to it and those 

after. Residents also discussed how they are coping now. Although each 

resident was affected emotionally on different levels, it is evident from the 
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responses that those who have been through the flood event still have the event 

firm in their memory.   

R12 and R20 spoke about how the flood event affects them now, five years on. 

They both described how every time there is heavy rain, they are on alert. R12 

put it in perspective by saying ‚I used to quite like lying in bed at night and 

listening to the rain on the roof. I don’t now. I think that sums it up‛. R12 

described the whole event as ‚a very unsettling period and as I say, it still is an 

emotional trauma every time we have rain for a couple of days‛. 

R16 also described the event as ‚quite traumatic really‛ and ‚a bit of a 

nightmare‛. R16 ‚fell in a ditch and went under water at one stage, trying to 

get a couple of horses out and the water was pretty swift to try and deal with 

it‛ (R16) 

During the morning of the flood, R16 spent time alerting neighbours to the 

potential flood. This included helping people out of their beds and helping 

them to prepare for the flood, including a blind resident who was on her own. 

R16 considers it very lucky that no lives were lost that day as ‚people weren’t 

aware of what was going on‛ (R16). 

6.6 Duration of effects 

Although it cannot be determined which was the worst effect suffered by 

residents in 2006, the effects can be displayed on a time-scale. The duration of 

effects are shown in Figure 12 and have been divided into short, medium and 

long term effects. The duration of effects, recorded in years, is not an exact 

calculation and was determined from the indications given by residents’ 

responses during interviews. 



Chapter Six: Results – Hazard Awareness 

 

103 
 

 

Figure 12: Duration of effects suffered by residents 

6.6.1 Short term effects  

The short term effects suffered by residents were the inundation of water into 

paddocks and limited access to and from the property. These effects were 

suffered during the flood and for only a short period afterwards. These effects 

typically lasted between one to two hours as the water subsided relatively 

quickly. These were the accounts of the individual residents, not official 

reports. 

6.6.2 Medium term effects   

Medium term effects were considered to be the inundation of the main 

dwelling and to secondary infrastructure such as sheds, garages and sewage 

systems. The effects typically lasted around six months. Some residents were 

required to find temporary accommodation while their house was being 

renovated. Others were required to live off imported water while their bore 

system was being fixed. 

6.6.3 Long term effects 

Long term effects were largely found to be around the emotional trauma of 

going through the flood. Although loss of stock is considered an instant effect 

with monetary consequences, it was described within the emotional side of 

effects. 

Damage to main dwelling

Damage to secondary infrastucture

Emotional effects

Inundation of water in paddocks

Limited access to/from property

Loss of stock

0 2 4 6

Type of Effect 

Years 

Type and Duration of Fffects from the April 2006 Silverstream flood 

Short term effects 
Medium term effect 
Long term effects 
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6.7 Summary 

This chapter has formed the second part of the results. The purpose of the 

chapter was to address objective two, to investigate residents perception of the 

flood hazard and objective three, to assess the effects which resulted from the 

April 2006 flood. Awareness of the flood hazard has increased for residents, at 

the stage where they are buying their property. Their understanding of why it 

flooded in 2006 was not always consistent with the reports from council as 

there were inconsistencies with the narratives, told by each resident. The effects 

from 2006 are still present, five years on. Although the physical damage of a 

flood can be repaired and forgotten, the emotional stress which the flood 

caused has a much longer effect. 
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 7 Discussion 
 

 

 

 

7.1 Introduction 

This chapter explains the results and discusses the implications for flood 

hazard management in the Otago context. This chapter draws on international 

literature to help explain and interpret the results and present their 

significance, which was previously reviewed in chapter two. 

7.2 Gathering hazard information 

The communication of hazard information is an important task for local 

authorities. Successful risk communication can be difficult because both the 

communicator and the receiver need to have established a certain level of trust. 

As a two-way process the communication of risk may be difficult if that level of 

trust is not present (Johnson, 2009; Lofstedt and Boholm, 2009; Taylor, et al., 

2007).  

As established in the Otago Regional Policy Statement and in chapter three, 

Otago Regional Council (ORC) is the authority for investigating hazard 

information and Dunedin City Council (DCC) has the role of distributing the 
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hazard information (ORC, 1998). Because of this structure, their relationship is 

important as the two authorities must work together to effectively carry out 

their functions. The ORC must communicate correct information to planners at 

the DCC, as the DCC communicates this to the public.  

Key informants from the ORC and DCC discussed their roles and 

responsibilities and how they carried out their duties. There was some 

reference to their relationship with each other, but key informants did not 

explicitly discuss how effective their communication was. In the course of the 

study however, it becomes apparent through the rest of this discussion chapter 

that there are some concerns with regard to what information is moving 

between the councils. 

7.2.1 Science to policy 

Ericksen, (2005), Montoya (2005), Liverman (2008) and Royse (2008) stress the 

point in chapter two that the effective and accurate communication of science 

to policy planners is important. If this process is not done effectively, the 

science can go unnoticed outside of the academic world and it will not be 

implemented into policy documents. It is important that the communication is 

open and effective because scientific information can be interpreted differently 

by scientists, planners, and lay-people (Ericksen, 2005a; Liverman, 2008; 

Montoya and Masser, 2005; Royse, 2008). An example of this is the scientific 

term of a ‘flood return period’. This term continues to be misunderstood by 

government agencies, planners and the lay-person (Ericksen, 2005a; Liverman, 

2008). Return periods are a way of predicting stream flood levels and are 

calculated through historical stream flow records (Bryant, 2005; Keller and 

Blodgett, 2008). 

The problem with return periods, as discussed by Bryant (2005) and Keller 

(2008), is that the calculations for a 100 year return period on streams with only 

20 years of flow data are extrapolated, which makes it elastic and somewhat 
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unreliable. With so few historical records to base statistical probabilities on, it is 

possible that the extrapolation of the data will not predict the most extreme 

flow levels for that stream. The data used to calculate return periods is also 

constantly changing. What constitutes a 100 year return period flood changes 

day to day with new flow data. This problem was reviewed by Downton (2005) 

in the literature review and discussed by both KI1 and KI3 during their 

interviews as a problem facing Otago and New Zealand. 

KI1 confirmed that the historical records for the Silver Stream only go back 30 

years. The ORC’s estimation for what a 100 year return period flood would 

look like, prior to 2006, was a flow retained within the floodbanks. Because 

there has been a significantly higher level of water in the Silver Stream every 

year since 2006, the 100 year return period flood now stretches out across the 

area which was flooded in 2006. 

This change in prediction and estimation of what defines a 1 in 100 return 

period flood is a vital piece of information which needs to be acknowledged 

and made readily available to the public. The area affected in 2006 is 

consequently considered to be more at risk. There are issues, however, in the 

way this information is communicated which will be discussed in the following 

sections. 

7.2.2 Council to public 

The council must carefully consider the information they communicate to the 

public. Johnson (2009) has said that the lay-person can struggle with technical 

information. Their interpretation of information and the way they quantify this 

information is different to hazard experts (Johnson, 2009). KI1, who has the 

technical knowledge with regard to hazards, discussed this issue too. KI1 

found it difficult when explaining the 100 year return period to the public 

because the magnitude of the event is so dynamic and constantly changing. 

When discussing the specific flood risk of the Silver Stream, KI1 had to do this 
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while knowing there was only 30 years of data. Trying to explain the reliability 

of this information to a member of the public is difficult. 

Paton (2007) undertook a study to investigate the role of community trust with 

regard to the preparation for a natural hazard event. Paton (2007) found that 

there was less trust in hazard information with infrequent hazards in 

comparison with high frequency hazards. A comparative study for a high 

frequency hazard has not been initiated for Otago, but the results from this 

research show that there is reluctance by the residents to speak with the 

councils and investigate the flood hazard, which is considered an infrequent 

hazard, in great depth. Some attempts by residents were made to contact both 

the ORC and the DCC about the flood-risk, but many residents were 

dissatisfied with the result of their attempt. Residents did not say why they did 

not attempt to contact the councils and push for further information. Many 

residents simply replied that they had not bothered to do so and were not 

concerned. Although most residents were not satisfied there were some 

instances of good communication. One resident found the contact with ORC to 

be extremely helpful, although it must be noted that this resident was 

extremely pro-active about investigating hazard information from many 

sources. 

7.3 Distribution of hazard information 

The legislative tools which help to provide hazard information to the public 

will be discussed next. These include District Plans, Hazard Registers, Building 

Code Requirements and the LIM and PIM process. The success and public 

response to these tools will also be discussed within this section. 

7.3.1 District Plans 

Presenting hazard information in a District Plan can be a good way to identify 

areas at risk of flooding. A District Plan is a tool which can be implemented in 

established and developing communities which are prone to flooding. District 
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Plans can act as an awareness and  regulatory tool to restrict further land-use 

(May and Deyle, 1998) (Burby, et al., 1999).  

Although land-use planning through the development of District Plan maps is 

a good idea in theory, they can be complicated for political and practical 

reasons (Burby, et al., 1999). In this case, there was no information about the 

flood hazard from the Silver Stream in the District Plan. KI1 explained why it is 

difficult to put flood information in a District Plan, similar to the perspectives 

of Burby (1999) and Downton (2005). Practically, drawing flood lines on a map 

is difficult because flood data is not static. Flood lines in this sense are typically 

representing a return period flood level, which as discussed earlier, can change. 

From a legal perspective, it can be very controversial when an authority draws 

a line with higher land-use regulations on one side than the other. It can be 

done, but there needs to be a level of certainty and accuracy in the data which 

determines this line. This certainty cannot be given through the return period 

flood level when there is only limited flow data, as discussed already in section 

7.2.2 Council to public. 

KI2, a senior consent planner at the DCC, who worked on the front counter as a 

first point of contact for members of the public, had very little knowledge about 

the spillway from the Silver Stream and how the floodbanks were designed to 

overflow. Because there was no reference to the flood hazard in the District 

Plan or Hazards Register, which will be discussed later, KI2 was not able to 

easily look up and advise on this information. In an instance where a member 

of the public called the DCC to request this information, they would not be 

informed about the spillway, which is a significant feature to be noted when 

investigating flood hazard. 

Having inexperienced staff or a high turnover of staff is another possible 

reason for lack of knowledge on the flood hazard. As Ericksen (2005b) has 
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found, a regulatory authority can have adequate policies and plans, but their 

success often relies on the expertise of the staff who implement them. In the 

case of Otago, KI2 was not working at DCC in 2006 so other members of staff 

would potentially have had more knowledge on the flood risk in this area.  

7.3.2 Resource consents 

Resource consents, although not a direct tool for investigating flood hazard 

information, sometimes require a hazard report to be completed (KI1). This 

hazard report would then be tagged to the property and put into the CST 100 

files, which KI2 talked about. Theoretically, the report would later show up 

through the LIM process, meaning that potential buyers would be alerted to 

the report. The LIM report is a condensed factual report which is specific to a 

parcel of land and buildings on that property. The LIM report is put together 

by the DCC at the request and upon payment by an applicant. As indicated by 

the results which will be discussed further, only a limited number of residents 

access LIM reports.   

7.3.3 Hazards register 

Hazards information is presented in a hazards register, which is the 

responsibility of the DCC. The hazards register is a tool for both the council 

and the public to access hazards information. The register contains a multitude 

of hazards which relate specifically and broadly to the Otago region. The 

Hazards Register has also been the backbone of a hazards layer, which was 

created through GIS for council use only. It indicates in a graphical form where 

there could be potential natural hazards. The register and GIS layer are not 

legally binding documents and are to be used for information purposes only. 

These tools are not available over the internet or in a printed form. The 

information found in the hazards register and hazards layer feed into the LIM 

process (KI1)(KI2). As discussed in section 3.6.2, this is the intended function of 
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the hazards register, although some councils offer it over the internet and in 

printed form.  

The process of updating the hazards register is in question. Both KI1 and KI2 

said that the register was largely based on the Dunedin City Lifelines Project 

Report 1998, which reviewed all types of hazards to the Otago region. KI1 said 

that the ORC are responsible for providing the information to the DCC, to go 

into the hazards register, but it was up to the DCC to determine what 

information was appropriate for the register. KI2 felt that there were some 

inconsistences with information and action by the ORC and did not feel that 

the register was up to date. 

A distinct problem, which is echoed throughout this discussion chapter, is the 

difficulties in accurately moving information between the ORC, DCC and the 

public. Because of this structure, whereby the ORC feed hazard information to 

the DCC, but leave it up to the DCC to determine its relevance and whether to 

adopt it into the register, there is a distinct opportunity here to lose important 

hazard information. An example of this would be if a report relating to land 

instability was disregarded as being relevant by the DCC because at that point 

in time, it related to land which was zoned for recreation and not development. 

Because the demand for land changes over time, at a later stage the District 

Plan may be re-zoned and allow buildings in that area. The land instability 

report would now be relevant but because it was not adopted at the time, the 

information would be lost and the hazard may be missed.  

For this process to be effective, it relies on correct interpretation by the DCC 

and some level of expert knowledge on hazards and risk. Even though 

planners at the DCC are experts in their field, they may still struggle to 

understand and interpret a scientific hazard report, especially if they do not 
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have a scientific background (Ericksen, 2005a; Liverman, 2008; Montoya and 

Masser, 2005; Royse, 2008). 

The accounts from KI1 and KI2 suggest that there are inconsistencies in 

adopting information into the register. As mentioned several times already, 

additional flood data changes return period predictions and this is evident 

from the last five years on the Silver Stream. It was unclear how often the 

Hazard Register was being updated, but considering that KI2 had no 

knowledge of the flood hazard and the spillway on the Silver Stream, it is 

unlikely that this information would reach the public through the Hazard 

Register, or KI2. 

The Hazard Register is not to be considered a finite document and it should be 

updated regularly to keep the information as current and accurate as possible 

(Quality Planning, 2010). However, there should be some confidence in it by 

those who administer it. The council cannot be expected to put information into 

the register if they are not aware of it.  There needs to be a regular and 

consistent process in place to ensure new information is added.  

7.3.4 Building code regulations 

The Building Act 2002 is the legislation in New Zealand to control the 

structural integrity of buildings. The Building Code is a nationwide document 

which is to be read in conjunction with the Act and provides the standards to 

which buildings must be constructed. These documents only indirectly provide 

provision of hazard information, but they are worth discussing.  

When authorities require a certain level of flood protection in variable and 

dynamic environments, it can be difficult for scientists to give this certainty 

(Downton, et al., 2005). In New Zealand, the Building Code requires that floor 

levels are protected from a 50 year return period flood (BC, 2006). Although the 

return period may be the most effective way to estimate flood levels, the 
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information needs to be used cautiously because it is a statistical probability 

often drawn from insufficient data. The issue of return periods has been 

discussed in depth in section 7.2.1 of this chapter, so will not be repeated. 

Having a regulation which allows people to build to a certain flood level and 

use mitigation measures gives the impression that it is safe. This concept has 

been widely discussed through the perceived safety of land next to a flood 

bank, the idea being people presume that because there is a flood protection 

bank in place, the land will be protected from flooding. The land however, is 

only protected to a certain return period and will flood the surrounding area 

when that return period is exceeded or if the protection banks fail (Blaikie, et 

al., 1994; Burby, 1998; Ericksen, et al., 2000; Godschalk, et al., 1999b; Kates, 1962; 

Slovic, 2000; White, et al., 2001).  

This concept was raised when residents discussed why they thought it was safe 

to live in the area. This is discussed again later with regard to the floodbanks 

and the perception of risk, but it is apparent that even the sign of a house, built 

on a raised platform, can be an indication for some residents that it will be safe. 

Although it will be safe to that flood level, as is the case on the Taieri, that flood 

level will be exceeded in the future and the house will be flooded. The effects of 

flooding are also more complex than water entering a dwelling. The effects of 

flooding will be discussed in section 7.5. 

There are also concerns under the Building Act, section 72-74 which allows the 

building department to grant building consents for property owners who are 

willing to accept the risk and build in hazard areas and not consider the flood 

levels. They allow this by adding a note on the Certificate of Title, which 

absolves the council from responsibility (KI3). The results in chapter five 

indicated that residents were not active in researching flood hazards through 

the council processes. Having a hazard listed on a Certificate of Title does not 
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ensure that once the property is sold to another land owner, the understanding 

of the risk will be passed on too. The new land owner must check the 

Certificate of Title and research the hazard further in order to fully 

comprehend the significance and the risk. 

7.3.5 LIM and PIM process 

The Dunedin City Council, under a combination of legislative requirements 

must provide LIM and PIM reports to the public. The two reports are similar in 

respect to the hazard information which they present to an applicant, so will be 

discussed together and referred to as the LIM report alone. 

The DCC acknowledged difficulties in retrieving useful information on hazards 

through this process.  Because the LIM report presents a condensed summary 

of a large amount of information, from technical reports, the hazard 

information is often reduced to just a few lines with references to reports. KI2 

and KI3 advised that the hazard information on a LIM is intended to only be a 

few lines because there would be too much detail and too much data if all the 

reports were provided. Instead, there will be the references to the larger 

reports. Condensing the correct information for the public is discussed by 

Johnson (2009) and is described as a difficult task to get right. It requires the 

council staff to assume what information is going to be most useful to the 

applicant. 

Residents who acquired a LIM report for hazard information commented that 

they were unimpressed with the fact that they were only given 1 or 2 lines as a 

general comment and considered the information to be useless. The DCC and 

their consultants have taken an approach of consolidating hazard information 

for the LIM report to make it more manageable for the lay-person. For the 

residents, this consolidation into a few lines was inadequate and made the 

process very frustrating. KI1 and KI3 both said that the generic statements are 

accompanied by a reference to the technical reports from which they were 
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derived. This allows the applicant to search further and find the source of the 

information. KI2 discussed the difficulties in obtaining these reports.  

The CST100 files contain all information the council has on specific properties 

and feed into the LIM report. The CST100 files are currently held with external 

consultants who do not wish to deal with individual members of the public. 

Reports which are held by the ORC are easily accessible; but those with the 

external consultants are very difficult to retrieve. Although it is public 

information, the consultancy will not supply information to individuals even if 

payment is offered. 

As discussed earlier, it was concerning that the senior consent planner from the 

DCC suspected that the hazard resister was not up to date. The information in 

the register is actively used to inform the public about potential hazards to 

properties through the LIM report. Although it is not legally binding, the LIM 

report is available and is being used, so it should be updated regularly. 

7.4 Perception of flood risk 

The interpretation of risk is different between scientists and the lay-person 

(McCarthy, et al., 2006; Seville, et al., 2007; Siegrist and Cvetkovich, 2000). So 

although there may be reports on the flood-risk for the case study area, the way 

people interpret them differs from person to person. It was established in the 

previous section that residents are reluctant to investigate the flood hazard to 

any great depth, so it is now necessary to discuss how, why and with what 

information residents are making their decisions.  

Seville (2007) discusses that different factors affect a person’s perception. These 

include their interpretation of facts, personal potential for loss, personality 

traits and external influences such as the media. For each individual, their 

perception of risk will vary because their exposure to the above factors will be 

different too. Chapman (1994) and Bryant (2005) discuss how the home 



Chapter Seven: Discussion 

 

116 
 

environment is weighed in the analysis of risk. Bryant (2005) says that people 

have a desire to live in a location where they have historical ties and this is 

sometimes weighed against living in a hazard prone area. All the residents who 

were interviewed had a strong connection with the area. Although only some 

were born and raised on the Taieri, many came from Mosgiel or Dunedin City. 

The connection and the history that the residents had with the area became 

evident when methods of hazard investigation were discussed. Many residents 

considered their own knowledge and experiences to be adequate in making a 

decision as to the flood-risk. Because there had been no recent flooding of the 

Silver Stream, the residents’ own knowledge and experiences did not include 

this flooding scenario.  

Paton (2008) studied the perceived preparation and expectations of a hazard 

and found that people who had experienced an event and consequently may 

have had a higher level of knowledge of that risk were not always as well 

prepared as might be expected. This is because their knowledge of the risk is 

specific to the event they experienced and they do not necessarily prepare for a 

more intense hazard. 

Some residents relied on visual cues as to whether it would be safe to live in the 

area. The most significant visual cue was the existence of the flood protection 

scheme and specifically the floodbanks. Some residents assumed that because 

there were flood protection banks in place it would be safe to live there. This is 

a common perception and concern in flood hazard management, found by 

many researchers (Blaikie, et al., 1994; Burby, 1998; Ericksen, et al., 2000; 

Godschalk, et al., 1999b; Kates, 1962; Slovic, 2000; White, et al., 2001). 

Some people relied on advice from the previous owners and from local 

knowledge. As already mentioned, the way individuals interpret facts and 

undertake their own risk analysis differs person to person and individuals have 
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a different interpretation of scientific facts. For this reason, it is important to not 

entirely rely on advice from previous landowners and locals.  

The wide range of narratives which arose through the results exposes another 

reason why local knowledge is not always reliable. Although some narratives 

are consistent with those reports produced by the ORC and DCC, there are 

some narratives which do not correspond. The first of these describes the 

situation where logs, which had been felled upstream and created a dam 

blocking the flow of water, which then burst, causing it to flood. The second 

distinct narrative blames the council for its lack of maintenance which 

essentially reduced the capacity of the Silver Stream. 

When people make decisions on whether to buy a house in a flood-prone area, 

they undertake in some form a cost/benefit analysis to weigh up the 

consequences they may have to face (Raaijmakers, et al., 2008). If they are 

making this cost/benefit analysis with information which is incorrect, this will 

either heighten or decrease their perception of the risk, which will influence 

their decision. The two narratives mentioned above are of concern because they 

essentially blame the flood on someone or an action by someone which could 

have been controlled. The reality is that, as far as the council reports show, the 

2006 flood was not the result of someone or something which could have been 

controlled by individuals. The weather systems created the flood which caused 

the intense amount of rain to exceed the capacity of the Silver Stream. 

The reason behind the differing narratives is uncertain. However, it has been 

established already in the results and this discussion that the public are 

reluctant to speak with the local authorities, who should be providing the 

accurate accounts of the flood. Instead, the public are relying on local 

knowledge which has proved to be insufficient. It brings us back to risk 

communication and the importance of trust. There is an absence of accurate 
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flood hazard information within the DCC. The information may be with the 

ORC, but it needs to be communicated effectively to the planners and policy 

makers in a way which they can understand, interpret, and transfer to the 

public. The local residents appear to trust what they hear from each other, 

rather than what they hear from the local authorities.  

7.5 Effects 

The effects from the 2006 flood were varied across the area and are important 

to consider as they should play a part in shaping decision-making for the 

future. The physical damage to primary dwelling and secondary infrastructure 

was significant as it often resulted in a financial loss or considerable 

inconvenience to the property owner. 

Physical damage is often the first concern of a new owner and is typically the 

information identified through hazard investigations. This is in part due to the 

fact that the evidence of physical damage can be measured and articulated 

through cost of repair and length of time to recover. Water levels and flood 

marks can be seen, measured and photographed as a way to capture the 

damage. This is the type of information which may then get placed on a 

property file. 

Effects from the 2006 flood were more than just physical damage. The 

emotional strain of the 2006 flood has been the longest lasting effect. Although 

not all residents discussed this effect, those that did admit they are still 

suffering from the experience. As R9 said, ‚I used to quite like lying in bed at 

night and listening to the rain on the roof. I don’t now. I think that sums it up‛. 

The topic of emotional effects was a more sensitive issue. Losing stock was a 

reality for some and a risk for others and this contributed to the emotional 

trauma.  
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Emotional effects are not as easily documented as they are not recorded on 

Certificate of Title, in a District Plan, Lim report or a Hazards Register. LIM 

reports, much like the other tools mentioned are associated with the parcel of 

land and the physical structure on it. They do not consider who is living at the 

property and how difficult the experience was for them. Emotional effects 

could potentially be considered under resource consents, but that is much 

further down the track, once a property is purchased. 

The concern is that the emotional effects of a flood hazard will not be taken into 

account by people in their cost/benefit analysis when they consider purchasing 

a property. Of course, appreciating the emotional effects of a flood is a difficult 

and perhaps impossible task for someone who has not been through it, but it 

means they cannot fully comprehend the risk. Emotional effects are typically 

only remembered through disaster books and storytelling through friends. 

Although passing on stories through the community is active in this case study, 

as already discussed, this does not ensure emotional information will be passed 

on as not everyone will discuss such personal details if they are still suffering 

from the effects. For potential buyers who are new to the area, they will most 

likely not get to hear of these emotional effects. 

7.6 Summary 

The most significant recurring theme throughout the results was the ineffective 

transfer of information, from scientist, typically the ORC, to planners at the 

DCC and onto the public. The outcomes of this poor communication have been 

that the hazard is not understood and people do not make the effort to fully 

research the hazard. Instead they tend to rely on locally sourced information. 

Alternative narratives have since developed amongst residents which do not 

represent the council report of the flood event.  

Consequently, for would-be-residents considering buying a home in a flood-

prone area, it is important that they carry out sufficient research on the 
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property. Research can be carried out using various methods and it is 

important to exercise all available sources and each with an open mind. 

Assurances from neighbours, family, friends, previous owners and the council 

will not ensure that it will not flood. Although local authorities carry out their 

duties, they are not always effective at communicating hazard information. 
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 8 Conclusion 
 

 

 

The research began by considering the impact of flooding and discussing why 

people live in flood-prone areas. A recent Environment Court case in Karitane, 

Otago, New Zealand granted resource consent for a house in a known flood-

prone site. The court concluded that the house was acceptable, so long as the 

residents understood the risks associated with the area (Berry and Vella, 2010). 

This research has accepted this approach by the Environment Court and 

investigated the implications for potential buyers of houses in flood-prone 

areas. The Environment Court talks of homeowners accepting the risk, so this 

research sought to understand how people go about this process.  

The aim of the research was to investigate how residents become aware of the 

risk and assess the decision-making process for residents living in flood-prone 

areas in New Zealand, using a case study analysis of a small flood-prone 

community on the Taieri flood-plain in Otago. To carry out this research, the 

following research objectives were defined.  
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Objective One: To assess the way in which residents investigate the flood 

hazard 

Objective Two: To assess the residential perception of the flood hazard 

Objective Three: To assess the effects which arise from living in a flood-prone 

area  

The results of the research were presented in chapters five and six and were 

discussed in chapter seven. This chapter brings the research to a close by 

summarising the key findings and presenting some recommendations to 

improve the communication of hazard information. 

There appeared to be a resistance by residents to carry out in-depth research 

into the flood risk before purchasing a property. Interviews with residents 

revealed that they relied on locally sourced information, rather than through 

council sources. This is of concern because residents made decisions to move to 

the area on un-reliable information.  

There are various narratives surrounding the question of why it flooded in 

2006. Interviews with residents found that some people believed the area 

flooded for reasons not given by the councils. This is of concern because some 

residents have based their decision to move to the area on these narratives. 

The effects from the 2006 flood were varied and included longer lasting effects 

than physical damage. The emotional strain of the 2006 flood has been the 

longest lasting effect found through interviews with residents. This is of 

concern because the emotional effects are not recorded through council 

processes and are unlikely to be considered when a new resident moves to the 

area.  

There are difficulties in the way hazard information is transferred between 

Otago Regional Council and Dunedin City Council. Interviews with the key 
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informants found that the hazards information held by the Dunedin City 

Council is out of date, such as in the District Plan and the Hazards Register. 

This is of concern because Dunedin City Council is responsible for distributing 

hazard information. 

There are difficulties at the Dunedin City Council as to how they produce LIM 

reports which include hazard information. Interviews with key informants and 

residents revealed an unsatisfactory process for both residents and council. 

Residents did not feel that the LIM provided useful information. The council 

advised that it was difficult for people to access further information off the LIM 

because the files were held with an external consultant. This is of concern 

because the purpose of a LIM report is to consolidate information and present 

it in a more manageable form, but this has subsequently meant that the LIM 

report is not useful to the public. 

There is no easy answer on the flood risk for the houses in the spillway of the 

Silver Stream or how to communicate this information. Interviews with key 

informants found that because there is only limited flow data on the Silver 

Stream, predicting the flood return periods is unreliable. This is of considerable 

concern because the residents and potential property buyers want definite 

answers on the risk. The information which can be given is not static and every 

time there is heavy rainfall it changes the risk. Explaining this to residents is 

difficult and communicating it through council documents such as a District 

Plan is not appropriate. 
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8.1.1 Recommendations 

This study has three recommendations for the general public, Otago Regional 

Council and Dunedin City Council. 

The first recommendation is directed towards members of the public who are 

considering purchasing property. It is essential that property buyers carry out 

sufficient research on a property before purchasing it. Buyers should be open to 

considering all types of hazards which a property could be subject too. 

Infrequent hazards such as earthquakes and floods can be disregarded if they 

have not occurred in recent history as they are not always obvious to the lay-

person. Research can be carried out using various methods and it is important 

to explore all available sources, each with an open mind. Assurances from 

neighbours, friends and the previous owner do not ensure that it will not flood. 

Advice from the councils should also be taken with some caution. Although 

local authorities have a duty to investigate and distribute hazard information, 

this does not mean that they will have all the information or have specific 

information for each property. Their processes are not always effective, so care 

must be taken in the interpretation of all hazard information. 

The second recommendation is directed to both the Otago Regional Council 

and the Dunedin City Council together. The communication of hazard 

information is a problem for both councils. Although the Otago Regional Policy 

Statement clearly defines the separate responsibilities of the two councils, these 

roles should not be viewed in isolation. The recommendation is to together, 

improve the efficiency and effectiveness of transferring hazard information 

between the councils. For information to reach the public, it first needs to be 

conveyed to planners and policy makers at the Dunedin City Council in a way 

that can be understood and passed onto the public. 

The third recommendation is again to be considered by both councils. The 

processes of communicating hazard information to the public needs to be 
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improved. It is recommended that this is done through updating the Hazard 

Register. The Hazards Register requires the cooperation from both councils for 

it to function effectively. Although it is currently in place, it is not being used to 

its potential as it has not been updated regularly. It is a flexible tool in that it 

can be updated on a regular basis and is non-regulatory. The Hazards Register 

does not have the legal complications or the cost of a District Plan. Once there 

is sufficient, reliable information in the Hazards Register, this will naturally 

feed into the LIM process which should consequently be improved.  
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ETHICAL  APPROVAL  AT  DEPARTMENTAL  LEVEL  OF  A 

   PROPOSAL INVOLVING  HUMAN  PARTICIPANTS (CATEGORY B)

 

 

NAME OF DEPARTMENT: Geography 
 

TITLE OF PROJECT:  Decision making for development in flood-prone areas 

 
PROJECTED START DATE OF PROJECT: March, 2011. 
 
STAFF MEMBER RESPONSIBLE FOR PROJECT:  

 

Associate Professor Sean Fitzsimons 
 

NAMES OF OTHER INVESTIGATORS OR INSTRUCTORS:  

 
Rosanne Simes - Candidate for the degree of Master of Planning 
 

BRIEF DESCRIPTION OF THE AIMS:  

         Flood events in the Otago Region have inundated a series of homes consistently 
over the last five years. The effects of these flood events, specifically for development 
on the Taieri flood-plain, has raised the question why is development occurring in this 
area? The study seeks to investigate the process of decision making for developments 
located in flood-prone areas. The study will be carried out by examining the 
stakeholder relationships and perceptions of the hazard. 

To give focus to the research the study will look at residential development located to 
the true right of the Silver Stream, also known as the Taieri flood-plain. In 2006, a 
report was prepared by the Otago Regional Council and the Dunedin City Council 
which indicated an indicative ponding area. Within this area, there are approximately 
27 built houses, 3 completed applications and 4 current applications for houses to be 
built. 

The Taieri flood-plain provides a localised case study where development has been 
allowed and subsequent floods have inundated homes. The case study provides a 
source of opinions and perspectives as to how floods are perceived and how flood-
prone areas should be managed. This case study provides a scenario for examining the 
human use system and the interaction with the physical use system alongside 
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examining the legislative framework. The study seeks to understand stakeholder 
perceptions of the flood hazard and the decision making processes by individuals and 
council staff, within the legislative framework. 

BRIEF DESCRIPTION OF THE METHOD:  

The participants will be asked to take part in a semi-structured in-depth interview that 
will last up to 45 minutes, depending on the willingness and availability of the 
participants. It is anticipated that Key Informant interviews, which may include council 
staff, developers, architects and local representatives, may last up to 1 hour. The 
interviews will involve a series of open ended interview questions. The interviews will 
move from simple questions regarding a participant’s connection to the area to more 
complex questions focusing on their decision to live in a flood-prone area, their 
perception of the risk and their interactions with council decision making bodies.  
 
The study seeks to interview landowners and tenants of the Taieri community. As 
there are only approximately 27 homes in the ‘2006 indicative ponding area’, it is 
intended that each property will be approached through a letter to participate in the 
study. The letter will then be followed up with a phone call or door-knocking to 
arrange an interview. 
 
Key Informants potentially including council staff, land valuation experts, developers 
and architects will also be approached to participate in this study. This will help to 
understand the legislative framework and council decision making procedures. This 
will provide a breadth of additional insight and represent a broader cross section of 
the decision making process and perceptions of the flood hazard. Recommendations 
from landowners and council staff will likely establish who these informants should 
include. Data collection will include notes taken during the interview and audio 
recording, if permitted by the participant. Data will then be transcribed, coded and 
analysed.  
 

DETAILS OF ETHICAL ISSUES INVOLVED:  

 

- Involvement of human participants                                                    

As development in flood-prone areas can be a sensitive issue, it is important 
that the opinions of participants are interpreted accurately and not 
misconstrued. The research questions have been written for the interview so 
that they are easily understood. The researcher will use simple and 
appropriate language during the interviews so that non-geographers and lay-
people will understand the question and any discussion which follows.  At the 
conclusion of each interview, time will be allowed to review the participant’s 
perspectives. This will be done so that the participant can confirm that the 
researcher has accurately understood their perceptions and understanding.  

The informed consent sheet clearly states that participants retain the right to not 
answer questions if they feel uncomfortable doing so. The consent form also makes 
clear that participants are free to withdraw from the interview or study at any stage 
without disadvantage.  
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Respecting the opinions of participants and stakeholder groups is considerably 
important. Opinions of home ownership and personal choice in development are 
personal and there is the ability for this research to revisit the experiences of the flood 
events and any possible difficult relationship between individuals and the local 
decision making bodies. To avoid this, it is important that the researcher is sensitive to 
the opinions of the different stakeholders and remain impartial but sincere. No 
attempt will be made at any stage to deceive or mislead participants. 

The researcher also needs to consider that the questions should not increase a 
person’s perception of the risk, or raise concern as to the risk. Every home owner or 
tenant who is interviewed will have varying levels of experience in regards to the 
floods and their perception of the risk is likely to be different too. The researcher will 
thus need to be careful to not suggest through questioning that the risk has increased 
or that there should be an elevated level of concern. The focus should primarily be on 
how they came to their decision to live there, what information they knew about the 
risk and how they came to determine the justification to live there.  

-     Researcher Positionality               
       The researcher involved in this study needs to address their position 
within the research community and how the knowledge produced by this 
research is shaped by personal perceptions and understandings of 
development in flood-prone areas. It must be made clear at an early stage that 
the research is seeking information to assist in understanding the decision 
making process involved which has led to development on the Taieri Plain. At 
no time is this research directed at furthering a personal agenda of the 
researcher involved. As someone who is considered as an ‘outsider’ it is 
important that the researcher remains sensitive to each interviewee and not 
influence the participant’s knowledge or perceptions of the issue.  

- Informed consent        
         Prior to participants deciding whether they wish to take part in an 
interview, it is important that they have sufficient information about the study. 
Potential participants will be provided with an information sheet to inform 
them of the nature of the study and what will be required of them if they agree 
to participate. It is also important that informants have the opportunity and 
time to discuss the study with the researcher or supervisor prior to them 
agreeing to participate. Participants will also be informed of how the findings 
will be used. It will also be discussed prior to consent being given that 
informants are entitled to access to findings and to modify their personal 
contribution at any time throughout the duration of the study.  

- Participant’s rights for privacy and confidentiality    
     The privacy and confidentiality of participants in this study will be 
maintained during and following the conclusion of this project.  Other than 
general contextual cues such as home ownership or tenanting, no personal 
attributes will be included within this research to ensure the anonymity of 
informants. The following measures will be implemented to ensure that 
anonymity is maintained; 
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o Any data that is included will not be presented to the point that 
individuals or groups of participants are recognisable. If participants are 
quoted in the thesis it will be done so by referring to ‘home owner A’ or 
‘tenant B’ as examples.  

o Following the conclusion of the project, audio files and transcripts will 
be destroyed, except for material required under the University of 
Otago’s research policy, any raw data on which the results of the 
research depend will be retained in secure storage and destroyed after 
5 years. 

 

 

ACTION TAKEN  
 
 Approved by Head of Department   Approved by Departmental 

Committee 

 

 Referred to University of Otago Human Ethics Committee  Referred to another Ethics 

Committee 

  Please specify: 
 

 ........................................................ 

 

DATE OF CONSIDERATION: .................................. 

 

 

Signed (Head of Department): ................................................... 
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 D11/136 

  

 

 
Decision making for development in flood-prone areas 

 
INFORMATION SHEET FOR PARTICIPANTS IN RESEARCH 

 
Thank you for showing an interest in this project.  Please read this information sheet carefully 
before deciding whether or not to participate.  If you decide to participate we thank you.  If 
you decide not to take part there will be no disadvantage to you of any kind and we thank you 
for considering our request.   
 
What is the Aim of the Project? 
In recent years, the Otago Region has seen the development of residential housing in flood-
prone areas. These houses have subsequently suffered the effects of large flood events. This 
study is attempting to establish why development has occurred in these flood-prone areas 
and what decision making processes were undertaken by stakeholders. This research will 
contribute to a Master of Planning thesis from the University of Otago. 
 
What Type of Participants are being sought? 
Participants for this study will include home owners and tenants of houses located within the 
2006 indicative ponding area and key informants such as staff from the Otago Regional 
Council and Dunedin City Council. Participants may also include architects, developers and 
consultants who have commissioned work in the area. 
 
Houses located in the study area have been identified through an aerial map. Houses will be 
approached through letters, door-knocking and telephone calls, depending on which details 
are available to the researcher at the time.  
 
An estimation of 27 houses will be approached to participate in this study. It is anticipated 
that there could be up to 40 houses available within the study zone as the figure 27, is from 
2006. In some instances the owners will not reside at the house in the study zone. In this 
instance, an attempt will be made to interview both the tenant and the home owner.  
     
What will Participants be Asked to Do? 
Should you agree to take part in this project, residents will be asked to participate in a relaxed 
interview that will take 10-20 minutes, at a time and place that suits you. The interview will 
seek to explore your views and opinions on living in an area prone to flooding. Please note 
that you may decline to answer any particular question or withdraw from the interview or 
research at any stage. Interviews with Key Informants such as the Otago Regional Council and 
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Dunedin City Council will take up to 1 hour and focus on the statutory requirements in regards 
to development in flood-prone areas. 
 
What Data or Information will be Collected and What Use will be Made of it? 
The data collected will focus on experiences and perceptions surrounding development in 
flood-prone areas and may help to influence flood hazard management and decision making 
by local authorities. The data will take the form of notes collected during the interview and 
audio recording if permitted. The information gathered will be used to write a thesis for the 
completion of a Master of Planning degree. 

The data collected will be securely stored in such a way that only those mentioned below will 
be able to have access to it. At the end of the project any personal information will be 
destroyed immediately except that, as required by the University’s research policy. The results 
of the project may be published and will be available in the University of Otago Library 
(Dunedin, New Zealand) but every attempt will be made to preserve your anonymity. 

This project involves an open-questioning technique. The general line of questioning includes: 
Awareness of flood hazard, reasons for living in the area, interactions with the Otago Regional 
Council and Dunedin City Council, decision making within the Resource Management Act. The 
precise nature of the questions which will be asked have been drafted, but will depend on the 
way in which the interview develops.  

Can Participants Change their Mind and Withdraw from the Project? 
In the event that the line of questioning does develop in such a way that you feel hesitant or 
uncomfortable you are reminded of your right to decline to answer any particular question(s) 
and  that you may withdraw from the project at any stage without any disadvantage to 
yourself of any kind. 

What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free to 
contact either:- 
 
Rosanne Simes    or  Associate Professor Sean Fitzsimons 
Department of Geography    Department of Geography 
University Telephone Number: 03 479 4224 University Telephone Number:- 03 

479  8786 
Email: simro781@student.otago.ac.nz   Email: sjf@geography.otago.ac.nz  

mailto:simro781@student.otago.ac.nz
mailto:sjf@geography.otago.ac.nz
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CONSENT  FORM  FOR PARTICIPANTS 
 

I have read the Information Sheet concerning this project and understand what it is about. All 
my questions have been answered to my satisfaction. I understand that I am free to request 
further information at any stage. 

I know that: 

1. My participation in the project is entirely voluntary;  
 

2. I am free to withdraw from the project at any time without any disadvantage 
 

3. I am aware of the nature and extent of my involvement in this research project and 
that the interview process will take approximately 45 minutes of my time; 

 
4. Personal identifying information will be destroyed at the conclusion of the project but 

any raw data on which the results of the project depend will be retained in secure 
storage for at least five years after which it will be destroyed. 

 
5. This project involves a semi-structured questioning technique, where although the 

questions have been arranged in advance, the interview will develop in an open-
ended fashion based on the responses you give. In the event that the line of 
questioning develops in such a way that I feel hesitant or uncomfortable I may decline 
to answer any particular question(s) and/or may withdraw from the project without 
any disadvantage of any kind.  

 
6. There are no known or anticipated risks to participating in this study;  

 
7. There is no remuneration for participating in this study; 

 
8. The results of the project will not be published, and will be made available only to the 

researchers, the academic staff of the Department of Geography, University of Otago, 
and those participants that request a copy of the research. Every attempt will be 
made to preserve my anonymity if I choose to remain anonymous. 

 
9. I grant/ do not  grant * permission to allow the research audio record my interview 

 
*Please indicate by circling 
 
 
I agree to take part in this project  

_____________________      _____________________        _______________________ 
(Signature of participant)  Participant’s name   Date 
 
 
_____________________                   
_______________________ 
(Signature of researcher, acknowledging receipt)   Date 
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Why have you come to live on the Tairei floodplain? 

1. How long have you lived in this area?  

2. What drew you to living here? 

3. Did you build your house? 

April 2006 flood event 

4. Can you tell me why it flooded in 2006? 

5. How often do you expect that to happen? 

Flood Hazard 

6. When you moved here, did you know that the area would flood? 

What were you told? 

7. Did you investigate the flood hazard? How? 

8. Have you altered anything about your house now that you have 

experienced a flood? 

9. Do you have a flood plan encase of emergency? 

10. Do you consider the flood risk to be manageable? Is it still safe living 

here? 

Flood Hazard Responsibilities 

11. Whose responsibility do you feel it is to advise you on the flood-

hazard and living in this area? 

12. How do you feel both Councils have managed this flood 

information? How much interaction have you had with them over 

this matter? 
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Flood Hazard inquiries 

1. Do you get many inquiries in regards to flood risk?  

2. Are people concerned solely with the damage to their house? Or broader issues? 

3. What kind of information can you provide them? 

Silver Stream Flood Hazard 

4. In regards to flooding on the Taieri, specifically in the spillway of the Silver Stream, what would they be 

told if they were to call up? 

-How/where is this information provided? 

-is the spillway located on the DP? 

5. If a member of public was to buy a built house within the zone which suffered from flooding in 2006, 

what would be the trigger that the house was within a flood zone? 

LIM reports 

6. What type of information is put on a LIM report?  

7. Are LIM reports actively used? 

Hazards Register 

8. How does the Hazards Register work? Is it readily available to the public? 

Certificate of Titles 

9. The Environment Court decision last year for the house in Karitane suggested a deed absolving the 

councils of responsibility. The deed was to be signed again on the sale of the house to ensure the new 

owners understood the risk. Do you feel this method is sufficient in transferring the understanding of the 

risk onto the new owners? 

Flood Maps 

10. Why are flood maps not included in the plan? 
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