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Abstract 
The increasing frequency of flood events, amplified by the impact of climate change, has heightened 

the urgency for improved flood resilience in vulnerable communities, particularly in regions such as 

Northland, New Zealand. Despite widespread awareness, current flood risk management strategies in 

Northland predominantly focus on response and recovery, with limited emphasis on proactive, long-

term risk reduction. This research addresses this critical gap by examining how community resilience 

can be strengthened through sustainable and participatory flood management approaches. The study 

aims to develop a balanced framework that integrates bottom-up governance, community-driven 

initiatives, and long-term preparedness to enhance flood resilience. 

A mixed-methods approach was employed, combining qualitative and quantitative techniques. Data 

were collected through case studies, semi-structured interviews with key stakeholders, community 

surveys, and spatial flood mapping, providing insights from both local communities and institutional 

actors. The analysis focused on identifying factors influencing resilience, including intergenerational 

knowledge transfer, the integration of traditional and local knowledge, and the effectiveness of 

collaborative decision-making processes.  

The findings reveal that while communities are aware of flood risks, preparedness actions remain 

fragmented and reactive, with limited implementation at the household and community levels. 

Existing policies and infrastructure largely prioritise emergency response, leaving long-term risk 

reduction underdeveloped. Additionally, gaps were identified in flood mapping accessibility, land-use 

planning, and the incorporation of indigenous knowledge into governance processes. 

Based on these insights, the research proposes a practical framework for improving flood resilience, 

which includes recommendations for adaptive policies, community engagement strategies, and 

integration of local knowledge into planning and decision-making. This framework provides a pathway 

not only for Northland but also for other regions facing recurring floods, offering guidance for building 

resilient, sustainable communities in the face of increasing climate-related hazards. 

Keywords: Flood Resilience, Community-Based Flood Management, Risk Reduction, Bottom-Up 

Governance, Preparedness, New Zealand 
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2. Evaluating governance and legal frameworks for flood management at national and local 
levels. 

3. Exploring the role of indigenous and community knowledge in strengthening flood resilience. 

4. Proposing practical, action-oriented strategies for community-led flood risk reduction. 

By addressing these dimensions, the study contributes to both academic understanding and 
practical policy development, offering pathways for Northland and other flood-prone regions to 
transition from reactive flood management to proactive, resilience-based approaches. 

1.2 Addressing Recurring Flood Challenges in Multi-Level in New 
Zealand 

The frequency and intensity of flooding events have been on the rise due to various factors, including 
climate change, deforestation, and urbanisation. This introduction aims to explore the complex nature 
of flood hazards, starting from a global perspective and gradually zooming in to examine the specific 
case of New Zealand at the national, regional, and community levels. By analysing flood hazards 
through the lens of disaster management theory, we can gain insights into practical strategies for 
mitigating the impacts of floods and enhancing community resilience. Initial understanding to address 
the flood topic at different levels depicted in Figure 2. Globally, Water-related disasters pose 
significant global challenges, with climate change intensifying their frequency and severity. Floods, 
triggered by heavy rainfall, snowmelt, tropical cyclones, or tsunamis, result in loss of life and 
substantial damage to personal property and critical public health infrastructure. Alarmingly, between 
1998 and 2017, floods impacted over 2 billion people worldwide. (WHO, 2020). WHO identifies the 
most vulnerable communities to floods as those residing in floodplains or non-resistant buildings, 
often lacking warning systems and having limited awareness of flood hazards. This vulnerability 
highlights a grave global concern with far-reaching consequences. Particularly troubling is the 
disproportionate impact on impoverished communities, which exacerbates inequalities and 
undermines sustainable development efforts. 
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their livelihoods (Blaikie et al., 2014). By understanding the community perspective, we can identify 
the factors that influence community engagement, participation, and resilience-building efforts, 
thereby contributing to the overall effectiveness of flood disaster management strategies. 

In conclusion, addressing recurring flood problems and their multifaceted impacts 
necessitates a comprehensive approach that encompasses global initiatives, national strategies, 
regional case studies, and community actions. The international perspective provides valuable 
frameworks and guidelines, while the community perspective offers insights into effective practices 
and the profound influence of local actions on global flood resilience. By fostering collaboration and 
knowledge-sharing between global initiatives and local communities, we can collectively work 
towards building a more resilient future. This future will mitigate the impacts of flood disasters, 
empower communities, and protect lives and livelihoods on a global scale. 

1.3 New Zealand Disaster Management Cycle  
The concepts of the disaster management cycle for flood risk reduction are globally recognised, and 
for New Zealand, it is often referred to as the 4Rs: Reduction, Readiness, Response, and Recovery 
(NEMA, 2021). The UN plays a central role in shaping the global disaster management agenda, with 
the Sendai Framework for Disaster Risk Reduction 2015-2030 being a key framework. This framework 
emphasises proactive measures to reduce disaster risk and enhance resilience. It outlines four 
priorities: understanding disaster risk, strengthening disaster risk governance, investing in disaster 
reduction, and improving disaster preparedness. 

These principles serve as the foundation for New Zealand's emergency management and 
disaster risk reduction plans. Other countries and organisations use similar concepts, albeit with 
different terminologies. For example, the United States employs Mitigation, Preparedness, Response, 
and Recovery (Lindsay, 2012), while the European Union, Canada, and Australia use Prevention, 
Preparedness, Response, and Recovery (Alexander, 2015; McArthur & Holley, 2022; Public Safety 
Canada, 2017). The differences lie in their emphasis and specific strategies. The choice of terminology 
reflects each country's context and priorities. However, despite the varied terminology, the core goals 
and principles remain consistent. Tailoring these concepts to each country's unique characteristics 
ensures the effectiveness and relevance of disaster management strategies. 

Understanding the concept of the framework means understanding the emergency 
management process as the foundation. Emergency management encompasses a wide range of 
functions. It is commonly conceptualised as a cyclic process, structured around distinct phases that 
encompass both proactive and reactive measures in response to a hazardous situation. In simpler 
terms, emergency management can be categorised into three main stages: 

1. Emergency Preparedness / Readiness: This phase involves the day-to-day activities conducted 
by emergency professionals before an event occurs, constituting a proactive approach. These 
activities encompass risk assessments, emergency planning, training exercises, and 
community engagement efforts. 

2. Emergency Responses: In this phase, actions are taken in response to a specific hazard event. 
This reactive phase involves activities like risk mitigation (e.g., implementing temporary 
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defences), conducting rescue operations, managing continuity, and coordinating responses 
across multiple agencies. 

3. Recovery activities in emergency management typically focus on the immediate aftermath of 
a hazard event. Examples include rehousing displaced individuals, addressing welfare needs, 
and restoring critical services. 

4. Reduction: In addition to the traditional phases, there is a reduction phase aimed at 
minimising the impact of potential hazards. This phase involves proactive measures to 
decrease the likelihood and severity of hazards, such as implementing policies, infrastructure 
improvements, and community-based initiatives. 

Emergency management differs from discussions on crisis and disaster management, as the 
latter often involves events or stressors that exceed the capabilities of standard operational systems 
to handle effectively. Such situations often necessitate external assistance extending beyond domestic 
systems. So, Disasters are characterised as events marking the breakdown of the expected and 
organised world. In contrast, emergency management deals with "ordinary" rather than extraordinary 
events, which can be managed using existing resources and established procedures. Nevertheless, 
there are evident synergies and dependencies between the disaster and the emergency management. 
Adopting the emergency framework for disaster management offers a structured and proactive 
approach. It optimises resource allocation, encourages collaboration, and ensures flexibility to address 
various types of disasters. The cyclic nature promotes continuous improvement, and public awareness 
initiatives empower communities. Overall, the framework enhances effectiveness in preparing for, 
responding to, and recovering from disasters. 

As New Zealand strongly endorses the Sendai Framework, it has been a key influence in the 
development of the National Disaster Resilience Strategy. The strategy noted that good flood risk 
management requires actions across the 4 Rs (reduction, readiness, response and recovery) to be 
integrated to achieve the desired goal.  New Zealand is vulnerable to various emergencies, including 
earthquakes, floods, and volcanic eruptions. The 4Rs align with the country's risk management 
approach, emphasising proactive planning, early warning systems, community engagement, and the 
integration of indigenous knowledge.  
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Figure 4 New Zealand emergency management cycle  
 

The concept of Reduction encompasses strategies for eliminating or mitigating hazards where 
feasible and desirable, but it also recognises that this may not always be possible. Instead, the focus 
often centres on reducing the likelihood of risk and minimising its potential impact to an acceptable 
level. Readiness and Response, although often linked together, represent distinct phases in the 
disaster management cycle. As presented in the Figure 4 Readiness involves proactive measures taken 
before disasters strike, while Response pertains to the reactive measures implemented during and 
after disaster events. 

The final R, Recovery, encompasses coordinated efforts and processes aimed at facilitating 
immediate, medium-term, and long-term regeneration within affected communities following a civil 
defence emergency. Crucially, Recovery extends beyond post-disaster activities; it encompasses 
actions taken before disasters occur. Communities and organisations can enhance their capacity to 
recover swiftly and effectively by reducing their exposure to hazards (reduction) and preparing specific 
plans, arrangements, and resources for recovery. In this manner, the disaster management cycle 
continues as a dynamic and ongoing process, adaptable to the specific characteristics and needs of 
each country, such as New Zealand, to ensure the efficacy and relevance of disaster management 
strategies. 

1.4 Community Resilience to Recurring Flood 
In the Northland region, recurrent floods have become a persistent and widely acknowledged 
concern, recognised throughout the community. However, a question emerged despite this pervasive 
awareness: Why is it difficult for the local community to strengthen its ability to withstand frequent 
floods? 

This research thoroughly examines how the Northland community addresses recurring floods 
to enhance its resilience. It follows a structured three-step approach: 
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1. Analysing historical flood data to understand patterns and contextual details. 

2. Investigating the community's viewpoints to uncover the various factors influencing their 
responses and preparedness. 

3. Evaluating the government's role, assessing the effectiveness of current flood risk 
management strategies, and identifying barriers to community resilience. 

From the community's perspective, the impacts of floods are influenced by several key factors. 
These include geographical location, such as proximity to flood-prone areas, as well as the area's 
topographical features and access to water bodies. New Zealand's climate, characterised by its 
unpredictable rainfall patterns and the growing threat of climate change, further complicates the 
situation. The community's knowledge about floods plays a critical role in shaping their decisions and 
readiness to face such challenges. Financial resources are also crucial, as they significantly impact their 
ability to handle home repairs, invest in flood protection measures, evacuate when necessary, and 
obtain flood insurance. Additionally, active community engagement in government initiatives, flood 
protection efforts, and staying informed about relevant policies and developments are essential. 
These actions collectively contribute to enhancing community resilience against the recurring threat 
of floods. 

From the government's perspective, efforts to address recurring floods have led to the 
implementation of a robust Flood Risk Management (FRM) plan, supported by relevant laws and 
regulations. However, the effectiveness of these measures requires careful evaluation. In New 
Zealand's Emergency Management Plan, FRM strategies are categorised into reactive and proactive 
approaches. Reactive measures involve immediate responses, such as flood response and recovery, 
while proactive measures focus on long-term planning, including preparedness and prevention 
strategies. Traditionally, FRM plans have leaned towards reactive measures due to their direct 
response to flood events, while proactive measures are often seen as less critical. 

The influence of various factors on these decisions is evident, particularly with active 
involvement from community leaders, including traditional groups such as Iwi in Northland, who play 
a crucial role in shaping decisions. Urban communities, on the other hand, take a pragmatic approach 
due to their greater exposure to flood-related knowledge. Post-flood recovery is influenced by factors 
such as insurance coverage and availability, which affect decisions about home repairs, preparedness, 
relocation, and resuming daily life. 

In terms of readiness, the Northland Council has developed flood maps to guide construction 
and preparedness efforts in safe areas. Land use planning also plays a crucial role in mitigating flood 
vulnerabilities caused by changes such as deforestation and housing development in flood-prone 
areas. Education and knowledge-sharing initiatives are essential, as they ensure communities 
understand the risks they face and how to mitigate them effectively. Bridging the gap between 
modern technology and traditional knowledge can enhance collaboration and integration efforts. 

Reduction efforts include developing Early Warning Systems (EWS), identifying flood paths, 
and improving flood protection infrastructure and river management. However, some infrastructure 
developments inadvertently increase risks by failing to consider downstream effects or altering 
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natural water flows without assessing their broader impacts. While complete risk elimination is 
challenging, effective mitigation strategies are feasible. 

In conclusion, achieving a balanced FRM plan involves improving both readiness and reduction 
measures. The Sendai Framework for Disaster Risk Reduction advocates for a gradual shift towards 
proactive measures and a community-centred approach. Maintaining this balance, rather than 
abruptly shifting focus between reactive and proactive strategies, is crucial for effective disaster 
management. This approach integrates community perspectives into legislation and FRM plans, 
drawing from past experiences to enhance resilience against recurring floods in Northland and similar 
regions. 

1.5 Flood as a Research Topic 
Research on floods, spanning from ancient civilisations to modern times, has evolved significantly, 
particularly in understanding their causes and impacts (Angelakis et al., 2023). Early observations and 
documentation by ancient societies laid the groundwork for flood research. However, systematic 
scientific inquiry began in earnest during the 19th and 20th centuries with pioneers like John Wesley 
Powell (Wilkinson, 2020) and Sir John Frederic La Trobe Bateman advancing our knowledge of river 
systems and flood behaviour (Ewen, 2014).  

The establishment of meteorological and hydrological agencies, alongside technological 
advancements in data collection and analysis, propelled flood research further in the 20th century 
(Barry & Chorley, 2009). Today, flood research is a multidisciplinary endeavour involving hydrology, 
meteorology, climatology, geology, engineering, and more. This interdisciplinary approach continues 
to evolve as researchers strive to understand better and predict flood events, improve flood 
management strategies, and address challenges posed by climate change (Tabari, 2020) and 
urbanisation (Auliagisni et al., 2022a).  

Several key developments have shaped flood risk management, including advancements in 
Remote Sensing and GIS Technology (Syifa et al., 2019), Flood Forecasting and Early Warning Systems 
(Acharya & Prakash, 2019; Smith et al., 2017), Climate Change and Flood Risk Assessment (Ballesteros 
et al., 2018; Waghwala & Agnihotri, 2019), Nature-based Flood Management (Hartmann, 2011), 
Infrastructure Resilience and Retrofitting (Huck et al., 2020). Notably, the integration of Social Science 
and Community Engagement marks a significant shift, highlighting the importance of understanding 
human behaviour and societal responses in flood management (Henderson et al., 2020; McCabe et 
al., 2006).  

Social science research in flood studies faces unique challenges, such as subjectivity, the 
complexity of human behaviour, and navigating intricate social systems (Rodriguez et al., 2004). 
Overcoming these challenges requires collaboration across disciplines like sociology, psychology, 
anthropology, and economics. This interdisciplinary approach helps bridge gaps in understanding and 
enhances the effectiveness of flood risk management policies and strategies (Lane et al., 2011). 
Despite these complexities, studying floods through a social science lens is crucial for gaining insights 
into how communities perceive and respond to flood risks. This understanding informs more effective 
communication, preparedness, and recovery efforts, ultimately fostering community resilience. 
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In recent years, research on community resilience to flood risk has gained significant attention 
(Bulti et al., 2019), although it is not entirely new. While flood management has long been a focus, the 
specific study of community resilience has grown in response to ongoing challenges such as climate 
change and urbanisation, seeking a framework for action. There is now a greater recognition of 
communities' essential role in disaster preparedness and recovery efforts. This shift towards a holistic, 
community-centred approach reflects the changing dynamics of flood risk and emphasises the 
importance of empowering and supporting communities in effectively managing and recovering from 
floods. Chapter 3 provides an in-depth discussion of the research methods employed to explore this 
approach. 

1.6 Problem Statement 
Frequent floods in Northland pose a persistent challenge to the community, despite widespread 
awareness. There is a significant gap in understanding why the community remains vulnerable to 
these recurring flood events. Current flood management strategies emphasise response and recovery 
rather than proactive measures for flood reduction and preparedness. Strengthening the 
implementation of bottom-up governance and a people-centred perspective is critical to enhancing 
resilience against these challenges. 

1.7 The Purpose of the Study 
This study aims to enhance the resilience of the Northland community in response to recurring flood 
events while optimising disaster management processes. It highlights a bottom-up approach while 
creating a new strategy and emphasises a balanced approach, recognising the equal importance of 
measures addressing both response and recovery, as well as those focused on risk reduction and 
preparedness. Additionally, the research identifies essential components crucial for enhancing 
community resilience within the Northland region. 

1.8 Research Aim, Questions and Objectives 

1.8.1 Research Aim 
This thesis aims to enhance the resilience of the Northland community in response to recurrent 

flood events and to optimise disaster management processes. The overarching goal is to improve 
preparedness, response, and recovery capabilities in dealing with floods, thereby minimising their 

adverse impacts. 

1.8.2 Research Questions 
This research project centered on two overarching research questions.  

Q1: How can Northland improve its flood management strategies to effectively prepare for, respond 
to, and recover from recurrent flood events? 

Q2: What are the key factors influencing community resilience to floods in Northland, and how can 
these factors be optimised to minimise flood impacts and enhance disaster management processes? 

To make them analytically manageable and to best discuss in the conclusion chapter (Chapters 10 and 
11), the research has been distilled into seven sub-questions, each driving a dedicated findings chapter 
Figure 5.  
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These questions guide the research objectives, which include enhancing community 
resilience, optimising disaster management processes through risk reduction strategies, emphasising 
a balanced approach in flood risk management, and identifying fundamental components crucial for 
enhancing community resilience within the Northland region. The following table summarises how 
each objective aligns with specific chapters of the thesis, providing a structured framework for 
addressing these research questions and achieving the research aim. To achieve this aim, the study 
addresses the research questions listed in Table 1. 
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Figure 5 Distilled sub questions 
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community and council 
collaboration on flood risk 
management. 

iii. What lessons can be drawn from recent flood 
events to improve preparedness and resilience? 

7. How do intergenerational 
knowledge gaps impact 
community flood 
preparedness, and what 
strategies can bridge 
these gaps to enhance 
disaster resilience? 

A. To investigate the mechanisms 
contributing to the 
intergenerational attenuation of 
disaster preparedness 
knowledge. 

B. To identify and assess the 
impact of traditional and 
modern disaster preparedness 
strategies on flood resilience. 

C. To propose actionable 
recommendations for 
integrating ancestral knowledge 
with contemporary approaches 
to sustain flood preparedness 
across generations. 

i. What are the key factors leading to the erosion 
of disaster preparedness knowledge across 
generations? 

ii. How do flood experiences influence 
preparedness behaviours among affected and 
unaffected community members? 

iii. What role does traditional ecological knowledge 
play in modern flood preparedness efforts? 

iv. How can educational initiatives and community 
spaces like libraries facilitate cross-generational 
learning in disaster preparedness? 

Chapter 9: Preserving 
Community Resilience: 
Embracing Tradition 
and Innovation in 
Disaster Preparedness 



18 
 

1.9 Research Design and Context 
This research design outlines the structured plan for obtaining answers to the research question. It 
follows the framework established by (Kor & Teah, 2009) which includes defining research objectives 
and questions, justifying the chosen methods, detailing data collection methods, and specifying data 
analysis techniques. The study employs a qualitative research approach, utilising multiple case studies 
to gather data for analysis, discussion, and recommendations. Figure 6 and Error! Reference source 
not found. illustrates the sequence of research steps and phases, beginning with the literature review 
and culminating in the study's conclusions. 

1.9.1 Conceptual Framework 
For this research, Chapters 1, 2, and 3 collectively establish the foundation for this study within the 
conceptual framework. Chapter 1 introduces the research context and significance. Chapter 2 explores 
the variables related to floods as disasters, and Chapter 3 outlines the methods used to investigate 
these variables and their relationships. Chapters 4 to 9 are the findings that visualised the cause-and-
effect relationship by identifying moderating variables, independent variables, mediating variables, 
dependent variables, and controlled variables for this research. Chapter 10 integrates the findings 
from the study within the broader conceptual framework. It discusses how the data collected from 
research aligns with the theoretical constructs and concepts outlined in earlier chapters. Chapter 11 
serves as the conclusion of the thesis, where it summarises the main findings and contributions of the 
research. 

 

Figure 6 Conceptual Framework  

1.9.2 Research Significance 
This study addresses a critical issue in Northland: recurrent floods and community resilience. While 
the challenge of recurring floods is well-recognised, the research investigates why the community 
struggles to strengthen its resilience against these events. This inquiry aims to deepen understanding 
of the Northland community and its resilience, providing insights crucial for future disaster 
management strategies. 
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technologies in flood management, and the application of findings to other regions with similar flood 
challenges. 
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by various factors, including the volume of water, its velocity, and the surrounding topography (Rak 
et al., 2016). While heavy precipitation and high tides are commonly cited as causes of flooding, 
additional factors such as low-lying land and narrow waterways can exacerbate its impact. Flooding 
along watercourses can occur annually, but it is the consequences on human life, livelihoods, and 
property that elevate floods to the status of disasters (Tockner & Stanford, 2002). Therefore, it is 
important to recognise that human actions or inactions can contribute to the occurrence and severity 
of floods, despite their natural origins. 

Floods have the capacity to inflict a wide range of consequences, varying from relatively minor 
inconveniences, such as submerged roads and overwhelmed sewer systems, to significant devastation 
that includes damage to property and land, displacement of populations, and substantial disruptions 
to affected communities. Within the category of rapid-onset events, floods hold a distinct 
characteristic. Unlike many other rapid-onset events, floods can often be predicted, anticipated, and 
to some extent, managed (Kundzewicz et al., 2010). Meteorologists, for instance, are capable of 
forecasting conditions favourable for flash floods, albeit with limited lead time for actual warnings 
(Smith et al., 2017). In contrast, forecasts for flooding along major rivers can be made days in advance 
and local knowledge often helps in this prediction (Acharya & Prakash, 2019). 

Originally, a flood referred to a sudden and excessive flow of water. However, the term now 
encompasses various water-related events such as tidal, flash, river, and coastal flooding. Over time, 
our understanding of floods has deepened, recognising them as significant and often devastating 
occurrences (Merz et al., 2014). Within the academic community, floods are defined as situations 
where water exceeds the capacity of natural or artificial drainage systems, resulting in the 
accumulation of water on non-submerged land (Schanze, 2006). Factors like heavy rainfall, snowmelt, 
storm surges, or the failure of dams or levees can trigger these floods. Their effects include extensive 
damage to infrastructure, homes, communities, displacement of populations, and loss of life (Cross, 
2001; Khayyam, 2020). Consequently, academia and international frameworks stress the need for 
disaster risk reduction measures like early warning systems (Smith et al., 2017), floodplain 
management (Freitag et al., 2012), land-use planning  (Glavovic et al., 2010), and infrastructure 
development (Northland Regional Council, 2018a) to minimise the impact of floods on vulnerable 
populations. 

By understanding the origins and defining characteristics of floods, we can gain insights into 
their causes, impacts, and potential strategies for managing and mitigating their effects. This 
comprehensive analysis will contribute to our knowledge of floods and enhance our ability to develop 
resilient communities in the face of such natural hazards. 

2.2 Correct terminology to address flood as a natural hazard 
There is a growing acknowledgement that the term "natural disaster" no longer accurately reflects the 
reality of most disasters (Chmutina & Von Meding, 2019). Even events that may appear entirely 
natural, such as floods, are often aggravated or even induced by human activities (Blaikie et al., 2014). 
Therefore, employing the term "natural disaster" is considered inappropriate as it wrongly implies 
that the disaster is solely the outcome of natural forces and lies beyond human influence (Smith, 
2006). Characterising a disaster as purely natural can foster a misconception that the catastrophe was 
inevitable or that there is no recourse to prevent its recurrence. 
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2. Importance of early warning systems: 

Historical events such as the 2022 Auckland floods demonstrate that communities with robust 
early warning systems experience lower mortality and property losses (UNDRR, 2023; Jongman et 
al., 2018). 

3. Community participation: 

Resilience is enhanced when local communities actively participate in preparedness and recovery 
(Cutter et al., 2016; Aitsi-Selmi & Murray, 2015). 

4. Governance and adaptive learning: 

Governments must continually adapt their policies, drawing lessons from past failures, such as the 
insufficient coordination during the 2023 Cyclone Gabrielle response in New Zealand (NEMA, 
2023; Schipper et al., 2020). 

Modern examples like the Delta Works Project in the Netherlands illustrate how societies can 
proactively mitigate risks through innovative design and long-term planning. These systems combine 
engineering expertise with environmental considerations, creating more sustainable approaches to 
flood management (van de Ven, 2004).  

Floods, though devastating, also serve as reminders of the interdependence between natural 
systems and human societies. Understanding their causes, impacts, and management requires 
continuous research, collaboration, and innovation. The goal is not to eradicate floods but to equip 
communities with the knowledge and tools to adapt and thrive in an era of increasing environmental 
uncertainty. 

2.4 Understanding Types and Causes of Floods 
Flooding is a complex phenomenon that presents diverse risks to individuals, property, and 
ecosystems due to its varying characteristics, including depth, velocity, duration, rate of onset, and 
associated hazards. The impacts of flooding are expected to intensify with climate change, which is 
likely to alter the frequency, patterns, and severity of flood events, making them increasingly 
unpredictable and amplifying risks to human and environmental welfare (IPCC, 2021). Floods can be 
broadly categorised into coastal flooding and inland flooding, both driven by distinct mechanisms but 
often interacting with anthropogenic factors such as urbanisation, land-use changes, and 
infrastructural failures. 

2.4.1 Coastal Flooding 
Coastal flooding occurs when seawater intrudes onto land, primarily caused by elevated sea levels 
during storm surges, tidal events, or a combination of the two. The key factors contributing to coastal 
flooding include: 

1. High Tide Levels: When combined with other contributing factors, high tides can significantly 
raise water levels, exacerbating flood risk. 
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Figure 10 Low-Lying Areas Flooded (Hurricane Katrina, New Orleans, 2005) 

Low-lying areas, including floodplains and coastal regions, are inherently vulnerable to flooding due 
to their proximity to water bodies and lower elevation. Storm surges, driven by strong winds, can push 
seawater inland, causing significant coastal flooding (Figure 10). For example, during Hurricane Katrina 
in 2005, New Orleans' low-lying geography and levee failures contributed to widespread devastation 
(Kates et al., 2006). 

Urban development in low-lying regions can exacerbate flooding by increasing impervious surfaces, 
such as pavements and buildings, which reduce natural water infiltration. Furthermore, human 
activities such as deforestation and urbanisation contribute to heightened flood risks by accelerating 
runoff and diminishing the land's capacity to slow water flow (Smith & Ward, 1998). 

It is important to note that floods in low-lying areas are not solely caused by heavy rainfall. Other 
factors such as storm surges, tidal flooding, and riverine overflows also play significant roles. Proactive 
land management and sustainable urban planning are essential for mitigating these risks and 
enhancing community resilience. 

2.5.3 Human Interference 
Human activities can significantly alter the natural hydrological cycle, contributing to increased flood 
risk. Deforestation, urbanisation, and floodplain overdevelopment are significant factors that disrupt 
natural water flow and increase surface runoff while reducing water infiltration. These changes not 
only exacerbate the risk of flooding but also influence the surrounding ecosystems. 

A. Deforestation and Flood Risk 
Deforestation, or the large-scale clearing of trees, disrupts the natural interception of rainfall by 
vegetation. Trees and plants play a critical role in absorbing water through their roots and reducing 
surface runoff. Their root systems stabilise the soil and act as a natural sponge, storing excess water 
and mitigating flood risk. When forests are cleared, this natural capacity for flood mitigation is lost. 
Deforestation leads to soil erosion, reduced water absorption, and increased surface runoff, which 
can exacerbate flooding. 

 





Chapter 2: Flood as a disaster 
 

35 
 

C. Overdevelopment of Floodplains 
Floodplains naturally store and channel floodwaters, mitigating the impact of flooding. However, 
overdevelopment of these areas for housing or infrastructure often ignores the risks associated with 
flooding. Development can constrict the natural flow of water, increasing flood levels in adjacent 
areas. In Houston, Texas, the 2017 flooding caused by Hurricane Harvey was exacerbated by extensive 
development in flood-prone areas, leading to increased surface runoff and reduced water infiltration 
(Brody et al., 2014) 

D. Positive Impacts of Human Activities 
While human activities often exacerbate flooding, certain actions can mitigate flood risks and even 
benefit ecosystems. For instance, wetland restoration enhances the natural capacity of ecosystems to 
manage floodwaters. Wetlands act as natural sponges, absorbing and slowly releasing water, thereby 
reducing downstream flooding. The restoration of wetlands in the Florida Everglades has not only 
lowered flood risk but also improved water quality and created habitats for wildlife (Mitsch & 
Gosselink, 2015). 

 

Figure 13 Wetlands during normal and flood (Mitsch & Gosselink, 2015). 

While human activities can contribute to the risk of flooding, they can also have positive 
impacts on the environment and ecosystem. For example, wetland restoration can increase the 
capacity of natural systems to absorb floodwaters. Wetlands act as natural sponges, storing and slowly 
releasing water, reducing the risk of downstream flooding. The restoration of wetlands in the Florida 
Everglades (Figure 13) has reduced the risk of flooding while also providing habitat for wildlife and 
improving water quality. 

Floods can also provide ecological benefits. For example, the annual flooding of the Nile River 
historically enriched the surrounding land with nutrients, enabling agriculture in an otherwise arid 
region. Periodic flooding prevents sediment buildup in rivers, promoting healthy aquatic ecosystems. 
Additionally, certain fish species, such as salmon, rely on natural flooding events to create favourable 
conditions for spawning and migration (Montgomery et al., 1999). 

2.6 Understanding Flood Impacts 
Flooding is a complex natural hazard with wide-ranging impacts on communities, infrastructure, and 
ecosystems. These impacts are often categorised into direct and indirect effects, both of which can 
have long-term consequences for social and economic systems. Direct impacts include physical 
damage to properties, infrastructure, and agricultural land, as well as the immediate threat to human 
lives. Indirect impacts often involve the long-term economic burden on affected communities, 
environmental degradation, and disruptions to local economies (Penning-Rowsell & Becker, 2019). 
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Flooding results in a multitude of consequences for human communities. These include 
property damage, economic losses, public health risks, and the displacement of populations (UN, 
2015). Economic impacts can be particularly severe in flood-prone regions, where both short-term 
costs (such as emergency response and recovery) and long-term costs (such as reduced property 
values, lost productivity, and infrastructure repair) are common. For instance, the 2010 Pakistan floods 
resulted in an estimated economic loss of $43 billion (Arshad & Shafi, 2010). 

Additionally, the environmental consequences of flooding are significant, with floods often 
leading to the destruction of ecosystems, contamination of water resources, and the degradation of 
soil quality (Kundzewicz et al., 2014). Floodwaters can wash away valuable agricultural land, disrupt 
biodiversity, and introduce harmful chemicals into the environment, further exacerbating long-term 
challenges for affected regions. In many cases, these ecological impacts linger long after the 
floodwaters recede, posing challenges for recovery and resilience. 

The social impacts of flooding are equally critical. Floods disrupt communities, leading to 
temporary or permanent displacement, with vulnerable groups such as low-income families, the 
elderly, and those with limited mobility being disproportionately affected (Allen, 2006; Ntontis et al., 
2019). The aftermath of a flood event can leave communities fractured as individuals and families face 
the loss of homes, possessions, and livelihoods. Moreover, floods can also lead to significant 
psychological impacts, such as trauma, anxiety, and post-traumatic stress disorder (PTSD), which 
persist long after the physical damage has been addressed (Ahern et al., 2005). Social recovery is, 
therefore, a critical aspect of long-term resilience, necessitating a focus not only on physical rebuilding 
but also on community mental health and well-being. 

In addition to these immediate consequences, floods can have cascading effects on broader 
sectors, such as transportation, communication, and healthcare systems. These indirect impacts are 
often underappreciated, but they can significantly hamper recovery efforts, particularly in rural or 
isolated areas (Henderson et al., 2020). Disruptions to critical services can prolong the suffering of 
affected populations, slowing recovery and impeding future resilience-building efforts. 

Flood impacts are often influenced by a range of factors, including the severity and frequency 
of flood events, the socio-economic conditions of affected regions, and the pre-existing vulnerability 
of communities (Sayers et al., 2013). For example, regions with high population densities, poorly 
maintained infrastructure, or inadequate flood management systems are typically more vulnerable to 
the destructive effects of flooding. As climate change exacerbates the frequency and intensity of 
extreme weather events, it is expected that the impacts of flooding will increase, further straining 
disaster response systems and heightening the need for sustainable flood risk management (IPCC, 
2014). 

In conclusion, flooding is a multi-dimensional hazard with far-reaching implications for 
communities, economies, and ecosystems. Understanding the diverse and interconnected impacts of 
flooding is essential for developing effective flood risk management strategies, fostering resilience, 
and improving recovery efforts. 
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2.7 Managing the Impacts of Flooding 
Comprehending flood risk is a crucial step in mitigating the impacts of flooding. Flood risk 
encompasses both the likelihood of a flood occurring and the potential consequences of the event. 
Over time, the understanding and management of flood risk have evolved significantly, transitioning 
from traditional reactive approaches to more integrated and proactive methods. 

Traditional flood management primarily relied on reactive measures, such as structural solutions to 
separate rivers from their floodplains, to minimize exposure and vulnerability to flood-related 
damages. However, these ad hoc interventions often addressed the symptoms rather than the root 
causes of flood risk and proved insufficient in mitigating long-term impacts (Sayers et al., 2013). In 
contrast, contemporary flood risk management integrates strategies for risk avoidance and reduction, 
emphasising a multidisciplinary approach to enhance resilience and sustainability (Hegger et al., 
2016). 

The Integrated Flood Management (IFM) approach, developed under the European Directive of 2007, 
endorses flood management within the broader context of water resource management. IFM 
promotes a coordinated strategy to optimize social and economic benefits while safeguarding 
ecosystem sustainability. This holistic approach views river basins as interconnected systems where 
changes to land and water resources affect each other, necessitating a comprehensive strategy that 
addresses both horizontal and vertical dimensions of flood management (Kundzewicz et al., 2014). 

2.7.1 Managing Land Use 
Land use plays a significant role in flood risk. Floodplain management offers opportunities to reduce 
risks in new development areas, while addressing flood risks in existing developed areas poses greater 
challenges. Strategic land-use planning, supported by floodplain management plans, can mitigate 
flood impacts by influencing development patterns and infrastructure design. 

A. In New Development Areas 
Floodplain management plans provide strategic guidance for development in new areas, ensuring that 
risks are minimized from the outset. Zoning regulations play a key role in directing development away 
from primary flood flow paths, preserving these corridors as green spaces, and reducing risks to people 
and property (Hegger et al., 2016). 

Development conditions, such as minimum land-fill levels and building floor heights, can 
further reduce exposure to flooding. For instance, critical infrastructure like hospitals should be in 
flood-free zones to remain operational during flood events. Properly enforced building codes and 
design standards also contribute to reducing structural vulnerability to floods (Jha, 2012). 

B. In Existing Development Areas 
Managing flood risks in established communities is more complex due to pre-existing infrastructure 
and rights to develop. Here, three primary approaches are typically employed: altering flood 
behaviour (e.g., levees or diversions), protecting properties (e.g., flood barriers), and enhancing 
community response systems (e.g., early warning systems). A combination of these methods often 
yields the best results in reducing risks to acceptable levels (Lamond, 2012). 
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C. Comprehensive Flood Management 
To mitigate the negative effects of human activities on flood risk while harnessing their potential 
benefits, a balanced approach is essential. Strategies include implementing green infrastructure, 
avoiding construction in flood-prone areas, and enhancing stormwater management systems. For 
example, incorporating permeable pavements and rain gardens into urban landscapes can reduce 
surface runoff and enhance water infiltration. Therefore, policymakers should consider the dual 
impacts of human activities on both flooding and ecosystems, adopting holistic flood management 
strategies that integrate natural and engineered solutions. 

2.7.2 Managing Water Resources 
Water Resource Management (WRM) encompasses the planning, development, and sustainable 
utilisation of water resources, balancing economic and social benefits with environmental 
sustainability. As outlined by the Global Water Partnership, WRM addresses issues such as flood and 
drought prevention, water quality management, and efficient resource allocation (Agarwal et al., 
2000). 

There are two primary approaches to WRM: 

1. Top-Down Approach: Centralised institutions develop comprehensive water management 
plans, often effective in addressing large-scale issues but sometimes facing resistance due to 
a lack of stakeholder engagement. 

2. Bottom-Up Approach: Local stakeholders, including communities and non-governmental 
organisations, collaborate to develop adaptive and inclusive management strategies (Pahl-
Wostl, 2007). 

The modern shift toward Integrated Water Resources Management (IWRM) emphasises a 
demand-oriented, multi-sector approach to balance diverse and sometimes competing water needs 
(UN-Water, 2018). 

2.7.3 Managing Flood Risk 
Flood risk arises from a combination of the probability of a flood occurring and the consequences it 
has on individuals, assets, and infrastructure. The extent of these consequences depends on the 
community's exposure to flooding and the vulnerability of its residents, assets, and infrastructure to 
the flood's impacts. 

Effective flood risk management involves reducing either the likelihood of a flood or the 
community's exposure and susceptibility to its impacts (Figure 14). However, strategies must be 
tailored to specific local contexts, as no single solution applies universally. Typically, a combination of 
structural (e.g., levees, dams) and non-structural (e.g., land-use planning, community education) 
measures is needed to mitigate risks effectively (Lechowska, 2018; Pahl-Wostl, 2007). 
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iv. The 2011 Canterbury earthquake and subsequent flooding underscored the importance of 
considering multiple hazards, such as earthquakes and floods, in disaster planning and 
response. 

v. The 2021 floods in the South Island, caused by heavy rainfall, highlighted the necessity for 
improved land use planning, management practices, community resilience, and preparedness. 

These flood events have contributed to the evolution of enhanced flood management practices 
and strategies in New Zealand, encompassing improved infrastructure, enhanced communication and 
coordination between agencies, and heightened community awareness and preparedness. These past 
flood events have also influenced the governance framework in New Zealand. 

In the global context, flood governance has also evolved in response to significant events: 

i. The National Flood Insurance Act of 1968 (US) was enacted following major flood events, 
leading to the establishment of the National Flood Insurance Program, which provides 
insurance to property owners in flood-prone areas and promotes sound floodplain 
management. 

ii. The Flood and Water Management Act 2010 (UK) was a response to severe flooding in 2007, 
requiring local authorities to develop and implement flood risk management strategies and 
providing new powers for managing flood risk. 

iii. The Water Act 2014 (UK) addressed water scarcity and flooding concerns by introducing 
measures for managing flood risk, including the Flood Reinsurance Scheme for affordable 
flood insurance in high-risk areas. 

iv. The Flood Disaster Protection Act of 1973 (US) was enacted to address the lack of flood 
insurance coverage in flood-prone areas, mandating federally regulated lenders to require 
flood insurance for properties in designated flood hazard areas. 

Moreover, flood governance has evolved globally in response to specific events in Asia, Europe, 
and the Pacific, such as the 2011 Thailand floods, the 2002 European floods, the 2021 New South 
Wales floods, and the 2018 Japan floods. These events have led to the establishment of new agencies, 
initiatives to enhance flood control infrastructure, and the development of early warning systems. 

In New Zealand, the Resource Management Act 1991 (RMA) serves as the primary legislation 
for managing natural resources, including flood management. The act empowers regional councils to 
address natural hazards, including floods, by developing regional policy statements and plans. 
Additionally, the government's response to the 2004 and 2010/2011 Canterbury earthquakes resulted 
in the introduction of the Canterbury Earthquake Recovery Act 2011. This act established the 
Canterbury Earthquake Recovery Authority (CERA), responsible for leading recovery efforts. CERA 
worked on improving flood resilience and implementing measures to mitigate future flood risks. 

2.7.5 Action Plan: From Flood Control to Flood Resilience 
Flood risk management requires a shift from traditional flood control strategies toward building flood 
resilience. This involves integrating planning, floodplain management, sustainable drainage systems 
(SuDS), and river and catchment management into a cohesive framework. Practical action plans must 
recognise the interconnectedness of these approaches and emphasise sustainability and collaboration 
to achieve effective results. 
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A. Planning for Flood Risk Management 
Proactive planning is essential to ensure future development minimises flood risks and avoids 
exacerbating vulnerabilities. Planning processes work in tandem with flood risk management, being 
mutually dependent, and aim to guide sustainable development in both urban and rural settings. This 
principle aligns with global best practices, such as the concept of "adaptive pathways" in climate-
resilient urban development (Haasnoot et al., 2024). 

B. Floodplain Management 
Floodplains and wetlands play a crucial role in mitigating flood risks by acting as natural buffers that 
retain excess water and facilitate its controlled release. These areas store floodwaters and reduce 
peak flows, benefiting both upstream and downstream regions. The philosophy of "leaving space for 
water" is widely recognised in international flood risk management strategies (Hooijer et al., 2004), 
advocates preserving and restoring natural floodplains as a sustainable approach to managing flood 
hazards. 

To enhance flood resilience, safeguarding floodplains from inappropriate development is 
critical. Local councils and environmental agencies are increasingly adopting guidelines for 
constructed wetlands, which mimic natural processes to attenuate flood hazards, improve water 
quality, and support biodiversity (Mitsch & Gosselink, 2015). 

C. Sustainable Drainage Systems (SuDS) 
Urbanisation often replaces permeable surfaces with impermeable ones, increasing surface runoff and 
overwhelming drainage systems. SuDS offer an effective solution to this challenge by promoting 
natural water infiltration, storage, and controlled release. Techniques such as swales, infiltration 
basins, retention ponds, and permeable pavements not only manage runoff but also enhance water 
quality, reduce pollution, and provide ecological and recreational benefits (Cotterill & Bracken, 2020). 

SuDS have become a key element of urban flood risk management in regions facing rapid 
urbanisation, aligning with global trends in sustainable urban planning. For example, SuDS 
implementation in the UK and Europe has demonstrated significant reductions in peak flood flows and 
improvements in urban water ecosystems  (Ashley et al., 2005; Lamond, 2012). 

D. River and Catchment Management 
Healthy river and catchment systems are fundamental to flood resilience. Effective river management 
mitigates soil erosion, reduces sedimentation, and enhances water quality, thereby minimising flood-
related damage. Additionally, well-managed catchments support recreational activities and sustain 
aquatic ecosystems. 

Collaboration between regional authorities, such as the Northland Regional Council, and 
landowners is essential for maintaining river systems and preventing flood damage. Integrated 
catchment management (ICM) approaches, which consider the entire catchment area and its 
hydrological processes, have proven effective in balancing flood risk reduction with environmental 
conservation (Northland Regional Council, 2022a; Pahl-Wostl, 2007). 
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quantitative data were gathered. The chapter will also explain the data analysis strategy and the 
methods used for data validation, further emphasising the rigorous and integrative nature of this 
research approach. 

3.2 Research Requirement 
Flood resilience in the built environment is an interdisciplinary research field which brings together a 
wide range of researchers from different backgrounds and different research traditions. For 
developing a suitable research strategy for this study, the main aims were first, to determine what are 
the best practices for overall flood risk management viewed from the emergency management cycle, 
and second is to find out the best framework for the community in Northland to be resilience towards 
the recurring flood events. 

Each of the specified research questions was associated with another set of objectives, described in 
section 1.8 of the first chapter. The unique characteristic of the location prone to flood and the urban 
development in the northland needed to be analysed as well as the complexity of community 
engagement and stakeholder involvement in flood risk management in the Northland. The overall 
research design was carefully selected to fit with the aim of the study, and the following section will 
explain the research philosophy that governed and guided the research strategy used. 

3.3 Research Paradigm  
Early studies on disasters, such as Fritz and Marks (1954) Groundbreaking research highlighted the 
significant challenges of obtaining valid and trustworthy information in disaster situations. They noted 
that the extreme pressures and conditions of disaster environments could not be replicated in 
controlled laboratory settings, thus limiting the effectiveness of traditional experimental research 
methods. Recognising these limitations, Fritz and Marks applied rigorous scientific methodologies 
while also acknowledging the need to incorporate additional data to support their findings. This 
pragmatic approach ultimately led them to adopt a mixed-methods research strategy, blending 
qualitative and quantitative methods to strengthen the robustness of their conclusions. 

Over time, disaster and emergency management research has evolved, with contemporary 
scholars delineating various research paradigms to guide scientific inquiry. Creswell and Creswell 
(2017) identifies four key paradigms: post-positivist, advocacy/participatory, constructivist, and 
pragmatic. The pragmatic paradigm, which emphasises the alignment of research philosophy with the 
specific research problem rather than adherence to a particular methodology, has become particularly 
prominent in disaster and emergency management research  (Creswell & Creswell, 2017; Saunders, 
2014). Pragmatism allows researchers to select methods based on the research question, making it 
compatible with mixed-methods approaches, where both qualitative and quantitative data are 
integrated to address complex problems (Creswell & Creswell, 2017). The key aspects of Creswell's 
paradigms are summarised in Figure 15. 
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this research aims to capture both the contextual, lived experiences of flood-prone communities and 
the broader patterns that shape their vulnerability and resilience. 

3.4 Research Process 
The research approach for this study was guided by the pragmatist research paradigm, combining 
qualitative methodology for the main study with mixed methods, including quantitative data 
collection in the initial phase. This approach was designed to achieve the research objectives: to 
identify best practices for managing flood risk and to develop a framework for enhancing community 
resilience in the face of recurrent flooding in the Northland region. The research process was 
structured into four primary phases: 

i. Initial Phase: Defining the Research Focus 

This phase focused on establishing the research scope. It involved a comprehensive and critical review 
of flood impacts at the community level, flood management plans, and factors contributing to 
community vulnerability. The assessment encompassed global, national, regional, and community 
scales, providing a historical context for flood-related issues and the evolution of flood awareness and 
management, particularly in rural versus urban settings. 

A preliminary visit to the Northland region was conducted in June and July 2021. During this 
visit, historical flood data were accessed from local databases and libraries, and areas susceptible to 
flooding were inspected according to flood exposure maps provided by the Northland Regional 
Council. A pilot survey was distributed via social media and community centre platforms in the region. 
Data from this pilot survey were quantitatively analysed and used to inform the development of the 
primary survey. These initial activities helped identify critical issues and shape the formulation of the 
research questions. The Massey University Human Participants Ethics Committee approved ethical 
considerations. This preliminary visit also provided valuable insights for designing subsequent field 
trips. 

ii. Data Collection Phase: Gathering Data 

Ethical considerations guided all data collection efforts, with methods chosen to align with the 
research objectives and the pragmatist paradigm. Mixed-methods research was employed, combining 
quantitative surveys and qualitative interviews. The initial data collection involved desktop research 
and a series of interviews with flood and climate experts, which informed the design of stakeholder 
interviews. 

Three field trips were conducted across the Northland region: 

1. Whangarei District: Focused on urban communities and the impact of urban development on 
flood risks. 

2. Far North District: Concentrated on rural towns, examining the distinctive characteristics and 
flood management challenges in rural communities. 

3. Kaipara District: Covered both rural and urban areas, allowing for analysis of the interaction 
between the two environments. 
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o Reliance on archived records and community-sourced data introduces potential 
biases or gaps. 

3. Participant Representation 

o Community engagement may face challenges in achieving a balanced 
representation, particularly from hard-to-reach or marginalised groups. 

o Participation in surveys, interviews, and focus groups may be influenced by prior 
flood experiences, leading to potential bias in responses. 

4. COVID-19 Restrictions 

o Fieldwork was conducted during a period of COVID-19 restrictions, which 
necessitated online meetings and limited face-to-face interactions. This may have 
impacted the depth of engagement and observational opportunities. 

5. Temporal Constraints 

o The dynamic nature of flood events means that findings reflect a snapshot in time 
and may not fully account for long-term trends or changes in community resilience 
over time. 

6. Complexity of Data Integration 

o Combining qualitative and quantitative data can pose challenges in interpretation 
and integration, particularly when findings from different sources diverge. 

7. Ethical Sensitivities 

o Engaging with flood-affected communities requires sensitivity to their experiences 
and emotions, which may influence the willingness of some participants to share 
openly. 

8. Resource Limitations 

o The scope of fieldwork, particularly in remote or rural areas, was constrained by 
time and logistical resources. 

o Limitations in funding or staffing could have restricted the breadth of data collection 
and analysis. 

To mitigate these limitations, the study employs the following strategies: 

i. Triangulation: Using multiple data sources and methods to enhance validity and reliability. 

ii. Targeted Outreach: Implementing targeted recruitment strategies to engage 
underrepresented groups. 

iii. Contextual Analysis: Situating findings within the specific socio-environmental and policy 
context of Northland while discussing transferability to other regions. 
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Table 5 Research survey booth areas 

Region Organisation/Community Area/address 
Far North Kaitaia Library Corner of State Highway One 

and Matthews Avenue, Kaitaia 

Far North Kaeo library and service centre 30 Leigh Street, Old Post 
Office Building, Kaeo 0448 

Far North Procter Library, Kerikeri 6 Cobham Road, Kerikeri 0230 

Far North Kaikohe Library Marino Place, Kaikohe 0440 

Far North Kawakawa Library 62 Gillies Street, Kawakawa 
0210 

Far North Paihia Library 6 Williams Road, Paihia 0200 

Far North Russell Public Library York Street, Russell 0202 

Far North Broadwood Community Library Broadwood Area School, 1041 
Broadwood Road, Broadwood 

Far North Kohukohu Community Library 1387 Kohukohu Road, 
Kohukohu 

Far North Mangonui Community Library Mangonui Community Hall, 
Waterfront Drive, Mangonui 

Far North Rawene Public Library 4 Parnell Street, Rawene 

Kaipara Kaipara District Library / Dargaville 
Public Library 

71 Normanby Street, 
Dargaville, 0310, New Zealand 

Kaipara Paparoa Community Library Brook House 1980 Paparoa 
Valley Road State Highway 12 
Paparoa 0571 

Kaipara Kaiwaka Community Library 2 Kaiwaka-Mangawhai Road 
Kaiwaka, 0542 

Kaipara Maungaturoto Community Library Centennial Building 150 
Hurndall Street Maungaturoto 
0520 

Kaipara Mangawhai Community Library Mangawhai Library Hall 
Corner Moir and Insley Streets 
Mangawhai 0505 

Whangarei NorthTec Library 51 Raumanga Valley Road, 
Whangarei, 0110, New 
Zealand 
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Whangarei Northland District Health Board Staff 
Library 

Hospital Road, Whangarei, 
0110, New Zealand 

Whangarei Whangarei Central Library 5 Rust Avenue, Whangarei, 
0110, New Zealand 

Whangarei  Hikurangi Community Library 10A King Street, Hikurangi 
0114 

Whangarei  Ngunguru Community Library 1895 Ngunguru Road, 
Ngunguru 0173 

Whangarei  Kamo Library 583 Kamo Road, Kamo, 
Whangarei 

Whangarei  Onerahi Library 159 Onerahi Road, Onerahi, 
Whangarei 

Whangarei  Tikipunga Library 83 Paramount Parade, 
Tikipunga, Whangarei 

Whangarei  Matapouri Community Library Matapouri Hall grounds, 
Matapouri Road, Matapouri, 
on the east coast, 35 km from 
Whangarei  

Whangarei  Ruakaka Community Library Takutai Place, Ruakaka 

Whangarei  Tauraroa Community Library Located at Tauraroa Area 
School, corner Tauraroa and 
Omana Roads, 
Maungakaramea, 24km 
southwest of Whangarei. 

Whangarei  Waipu Community Library 49 The Centre, Waipu village, 
41km southeast of 
Whangarei. 

Whangarei  Whananaki Community Library Whananaki North Road, 
beside the Whananaki Store 
and behind the Whananaki 
Hall. 

Whangarei  Whangarei Heads Library  
28 School Road, in Whangarei 
Heads School grounds. 
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Figure 19 Areas visited on maps 

 

 

3.8 Summary and Transition to the Next Stage of the Research  
This chapter has outlined the research design and methodological framework employed in this study. 
It described the rationale for adopting a mixed-methods approach, which integrates both qualitative 
and quantitative data collection and analysis to comprehensively address the complex, multi-level 
issues surrounding flood risk management and community resilience. The chapter detailed the key 
components of the research process, including the philosophical underpinnings, research design, 
fieldwork strategies, participant selection, and the analytical techniques applied to the collected data. 

The choice of a mixed-methods approach was guided by the need to capture diverse 
perspectives, including institutional viewpoints through surveys and interviews, as well as community 
experiences through case studies and participatory engagement. This integration enabled the 
research to bridge the gap between top-down governance structures and bottom-up, community-
driven insights, ensuring that the findings are both contextually grounded and theoretically robust. 
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4.1 Introduction 
Vulnerability is a socially constructed phenomenon influenced by systemic inequalities rather than an 
innate characteristic (Wisner, 2004). These inequities are perpetuated by historical and institutional 
structures that disproportionately disadvantage specific groups, including women, ethnic minorities, 
and economically marginalised populations. In the context of disaster risk reduction, vulnerability has 
emerged as a critical area of study, with scholars emphasising the role of demographic variables such 
as age, gender, race, ethnicity, and socioeconomic status in shaping disaster outcomes (Rodríguez et 
al., 2007). Understanding these dynamics is essential to designing inclusive and effective disaster 
management strategies, particularly in the face of recurring and intensifying flood risks. 

Flood risks are inherently tied to community vulnerability, which determines the degree to 
which populations are exposed to, affected by, and capable of recovering from such events. 
Vulnerability is not uniform; it varies significantly across geographic locations, demographic groups, 
and socioeconomic contexts. Recognising this heterogeneity is crucial for developing strategies that 
align with the specific needs, capacities, and resources of at-risk communities. Without this 
foundational understanding, flood management strategies risk inefficacy, inequity, and the 
perpetuation of existing vulnerabilities. 

This paper explores the critical importance of understanding community vulnerability as a 
prerequisite for effective flood management. Several dimensions underscore the significance of this 
focus. First, it enables tailored strategies that reflect the unique circumstances of different 
communities, thereby enhancing the relevance and impact of interventions. Second, a nuanced 
understanding of vulnerability facilitates efficient resource allocation, ensuring that limited resources 
are directed toward the most vulnerable populations to achieve equitable outcomes. Lastly, 
recognising the challenges and strengths within communities fosters engagement and trust, enabling 
cooperative efforts to mitigate risks and enhance resilience. 

The research presented in this paper is situated in Northland, New Zealand, a region 
characterised by diverse flood risks and community dynamics. Through an examination of community 
vulnerabilities and adaptive capacities, this study aims to address the following research questions: 

1. What characteristics make Northland communities more vulnerable to flood risk impacts? 

2. How are flood impacts experienced differently by more vulnerable groups? 

3. What strengths exist within these communities that can support their response to and 
recovery from recurring floods? 

By addressing these questions, the paper seeks to provide insights into how vulnerability 
analysis can inform adaptive, equitable, and community-centred approaches to flood management. 
This research contributes to the broader discourse on integrating vulnerability frameworks into 
disaster risk reduction, offering practical implications for policy and practice in flood-prone regions 
globally. 
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Figure 21 Moerewa flood in houses 2020 (Source: Stuff, 2020) 

This evidence underscores the need for targeted, community-centred flood risk management 
strategies that address both physical vulnerabilities and the social determinants of resilience. By 
integrating these insights, disaster management efforts can more effectively mitigate risks, enhance 
readiness, and support recovery in vulnerable communities. 

4.2.3 Tools to Measure Vulnerability 
Measuring community vulnerability to natural hazards is essential for developing targeted 
interventions and enhancing resilience. Massey University has developed an environmental health 
indicators framework to assess social vulnerability to natural hazards, updated in December 2021 
(Figure 22).  

 

Figure 22 Vulnerability to natural hazard assessment tool (Mason et al., 2019) 
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This conceptual framework provides a structured approach to evaluating vulnerability across key 
dimensions: 

a) Location: Ensuring safe, secure, and healthy housing. 

b) Community Knowledge: Promoting awareness, skills, and preparedness to face hazards. 

c) Financial Capacity: Having sufficient resources to cope with crises, including access to food 
and water. 

d) Community Engagement: Strengthening social connectedness, decision-making capacity, and 
leadership. 

This framework aligns with research emphasising that climate change exacerbates 
vulnerability through direct and indirect impacts, such as rsuch as Bangladesh, India, Indonesia, and 
Thailand also making significant contributions as low-lying areas are particularly at risk due to rising 
sea levels and intensified storm events. 

A. Increasing Occupation of Flood-Prone Areas 
Globally, humans now occupy more than twice the land in flood-prone areas than they did four 
decades ago. Rapid urbanisation has significantly increased disaster risk, particularly in developing 
countries. A study published in Nature highlights that over half of this expansion occurred in China 
and Vietnam, with countries like Bangladesh, India, Indonesia, and Thailand also contributing 
significantly. This trend underscores the urgent need for improved disaster preparedness, especially 
in urbanizing regions. In contrast, developed countries like the United States, the Netherlands, the 
United Kingdom, and New Zealand have made notable progress in building safer housing in flood-free 
areas. However, despite these efforts, development in vulnerable areas still occurs, perpetuating flood 
risks. 

B. Characteristics of Flood-Safe Areas 
Areas inherently less prone to flooding possess several protective features: 

1. Higher Elevation: Locations above nearby water bodies are less likely to flood during heavy 
rainfall or storms. 

2. Distance from Water Bodies: Properties far from rivers, lakes, or oceans face reduced flood 
risks. 

3. Well-Draining Soils: Sandy or gravelly soils facilitate efficient water infiltration, reducing 
surface water accumulation. 

4. Stable Topography: Flat or gently sloping terrains with effective drainage patterns divert 
water away from infrastructure. 

5. Flood History: Avoiding areas with recurring floods minimizes exposure to risk (source needed 
for specific recommendations). 





























85 
 

 

 

 

 

 

 

 

 

 

 

 

Chapter 5 

 Flood risk management in New Zealand: A case study 
of the Northland urban community 

Published 

 







Chapter 5: Urban Flood Risk Management 
 

88 
 

and regulations, people worldwide continue to encroach on flood-prone areas, narrowing the channel 
and reducing its carrying capacity (WMO, 2016). The New Zealand Steering Group for Flood Risk 
Management (2008) recommends respecting environmental limits and integrating FRM with 
sustainable land management to protect urban areas (Ministry for the Environment, 2008a). As a 
result, we must comprehend flooding in urban areas, the evolution of flood risk management (FRM), 
and flood policy and regulation. 

5.2.1 Flooding in the urban environment 
Approximately two-thirds of New Zealand's population lives in flood-prone areas (Mason et al., 2019). 
A flood is a runoff into a river or stream that exceeds the channel's capacity and inundates typically 
dry terrain next to the channel (NIWA, 2016c). Flooding is a natural process, but it becomes a hazard 
when it impacts human lives or property. Floods may very well be predicted by monitoring rainfall and 
water flow patterns, and New Zealand can forecast all of this year's floods within a few hours (Morgan, 
2015). In contrast, a flash flood is hard to predict and might occur unexpectedly, which can be caused 
by a storm or a dam leakage. Any flood can have economic, social, and cultural consequences for 
populations living in floodplain regions next to rivers and streams (Smart & McKerchar, 2010), as well 
as environmental consequences such as soil and channel erosion and instream habitat alteration 
(Cook et al., 2019; Richardson et al., 2014). Since floods first affected livelihoods, people have 
attempted to manage floods to protect lives and property (Penning-Rowsell & Becker, 2019; Sayers et 
al., 2015). 

In the popular study about urban theory, Short (2014) writes that the insensitivity of urban 
planners to environmental challenges, also known as 'wounded cities,' has resulted in urban areas 
being prone to disaster, thus fostering public distrust. The probability of flooding has grown due to 
the rapid increase in impermeable surfaces and urban expansion (Rubinato et al., 2019). Likewise, 
when rain falls over an extended period, the intensity of urban floods increases. The likelihood of 
urban flooding is predicted to rise more as the climate changes (O'Donnell & Thorne, 2020). Like many 
other regions of the country, many townships in the Northland are built near rivers and the sea, 
making them vulnerable to both urban and coastal floods and flash floods exacerbated by the 
Northland's hilly terrain. 

5.2.2 Global flood risk management compared to New Zealand 
Approaches to flood risk management established in Asia, New Zealand, the United Kingdom, 

and the United States are all heading in the same direction. Previously, they implemented a large-
scale structural strategy to flood control, with all movement focused on flood protection structures. 
In today's practice, global flood management is increasingly shifting away from traditional technical 
standard-based methods and towards a risk management strategy that prioritises governance, policy, 
and community concerns. However, the implementation varies according to each country's 
characteristics, capacity, and challenges. 

Each flood management approach recommends a particular set of treatments since flooding 
issues are always specific (Sayers et al., 2015). With the adoption of FRM in New Zealand, a longer-
term, catchment-wide strategy is now feasible (Rouse, 2011). The decision-making process is based 
on an alternative trade between minimising life-cycle risks, promoting opportunities, and allocating 
resources (Sayers et al., 2013). Consequently, integrating the structural and non-structural measures 
becomes the centre stage in FRM research (Day, 2005). New Zealand introduced a catchment-based 
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ground conditions, river channel, and fallen trees. From historical events, the 2007 floods were the 
worst in over 150 years, destroying 3,000 hectares of farmland in the Far North, 5,000 hectares of 
garlands in Hikurangi, and causing significant damage to crops, livestock, houses, communication 
infrastructures, highways, and business assets (NIWA, 2018; Westmount School, 2007).  

Still, in 2007, after the towns had recovered from the March flooding, another massive flood 
struck in July, causing further devastation.  Further, due to the flood in 2020, half of the population in 
the region was cut off from the major road network due to landslides, infrastructural damage, and 
submerged access (Clent, 2020b). The flood events have mainly affected the houses (Figure 25) and 
disrupted infrastructure to the point that the region's State Highway 1 (SH1) access has been closed 
for about a year for repairs from 2020 to 2021 (NZTA, 2021a, 2021b).  

 

 

Figure 25. After flood illustration in flood zone for Kaitaia and Dargaville  

5.3.3 Data Collection and analysis 
The data was collected through a field tour and attendance at three Northland flood working group 
meetings. The data then analysed under three themes: Structural measures, non-structural and 
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legislative measures, and emergency management measures. The open-ended questionnaire, key 
informant interviews (Table 10), and ethnographic interpretation were qualitative methods.  The 
open-ended questionnaire obtained 110 qualified responses. The meeting was attended by 
representatives from local administration organisations and centralised agencies responsible for 
natural hazard emergencies and impacted company owners and households. The council and the flood 
group committee convened the meeting to review the flood mitigation strategy implemented in 
respective catchment regions. Every meeting session was written down, summarised, and utilised as 
a reference for the next scheduled meeting. 

 

Table 10. Key Informants 

Categories Identifier 
Government Agencies:  
Northland Regional Council, Whangarei 
district Council, Far North District Council, 
and Kaipara District Council 

G.1 
G.2 
G.3 
G.4 

Experts: 
Flood related engineers 

E.1  
E.2 
E.3  

Community representatives: 
Business, Cultural, and Farming sectors 

C.1 
C.2 
C.3  

Flood meeting observation: 
Kawakawa, Kaihu and Dargaville, and Kaeo 
Catchments 

F.1 
F.2 
F.3 

  
 

Document analysis. The literature review enhances and consolidates the knowledge base and 
helps integrate the finding in the study (Kumar, 2019). Planning papers were a significant foundation 
of the study since a significant emphasis of the research was researching how local governments 
responded to and managed the consequences of flood hazards. Documents used for this study 
included Northland Regional Council Long-Term Plan 2018-2028, Whangarei District Plan, Kaipara 
District Plan, Far North District Plan, Ministry for the Environment guidelines for local Government in 
New Zealand, and Northland Infrastructure strategy: Flood protection and control. Documents were 
chosen based on their relevance to the topic. Local government documents can be used to investigate 
how the local geographical setting influences policy and decision-making in these areas (Department 
of Prime Minister and Cabinet, 2019). The literature review helps to set the base knowledge to form 
the survey and interview questionnaire. 

Site observation. A field trip to the Northland region was conducted in May-June of 2021 to 
allow face-to-face interviews with key informants, with the interview following a semi-open-ended 
structure. The other purpose is to see and experience the area, river system, drainage system, and 
flood protection infrastructure that operate in the area. The trip consisted of interviews in three 
districts and site visits, which were accomplished via a private vehicle. The site observation focused 
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5.5 Discussion 
The findings of this study have several important implications for the future of flood risk management 
(FRM) in Northland and beyond. 

5.5.1 Repurposing Structural Measures for Climate Change Adaptation 
Most river management, drainage, and flood control projects date back to the 1950s. The value of the 
assets covered by these schemes has steadily risen to the point that it is now highly substantial. The 
scale of surrounding urban development has also increased. The sort of land use activities on this 
protected territory is more intensive than that originally anticipated during plan design and 
construction. A new view on the critical role that schemes play is now necessary. 

The central government's long-term plan generally emphasises the structural management 
and floodproofing asset. However, less attention was given to the non-structural aspects of flood 
management, in this case, community resiliency measures. Efforts within flood risk management must 
create a solution based on community characteristics and cultural values. One of the focal points in 
flood risk management is preparing and increasing community awareness and the capacity of local 
government authorities to handle local flood situations. After many significant floods, the government 
launched several flood protections projects; however, it mainly focused on constructing a dam, a 
floodway, stop banks, and a floodwall.  

The Awanui flood scheme, the Keo-Whangaroa flood scheme, and the Hopua te Nihotetea 
detention dam near Whangarei are the three primary flood management measures in Northland 
(Northland Regional Council, 2022c). The cumulative asset value of these three schemes is $22.7 
million (Northland Regional Council, 2018a). The council's flood infrastructure is minimal compared to 
other regions; however, this infrastructure strategy includes additional flood systems in response to 
demand. The need for flood protection and control works, unlike many other forms of infrastructure, 
is not directly connected to population expansion.  

The data found that the need for flood protection and control works in Northland, unlike many 
other forms of infrastructure, is not directly connected to population expansion. Instead, demand is 
influenced by the following factors: a geographic expanse of population centres and assets located 
inside floodplain zones; public perceptions of flood danger and tolerable levels of flood risk and public 
perceptions of flood risk; and population density in flood zone that has an impact on service level 
expectations. 

In the Northland, structural measures including stop banks, dams, dikes, and groynes are 
necessary and effective in preventing ordinary floods, which are relatively frequent. However, they 
have a limited performance against the extreme events that also occasionally happen. In many 
circumstances, providing adequate flood protection to settlements in Northland is neither physically 
viable nor financially feasible. An integrated strategy is required in this setting, such as working with 
communities to identify and map flood-prone regions, build community response plans, issue flood 
warnings, and carry out local river work to decrease flood risks. 
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Based on the literature overviewing New Zealand legislations in flood management, this study 
summarises the legislative relation of the flood management and protection action work in the 
Northland Region (Figure 26) and the recommended change for improvement (Figure 27). Six main 
entities were linked based on their power and responsibilities to achieve this muti-level relationship 
chart.  

 
Figure 26 Legislative relation from central to local in FRM. (Adapted from NZS 9401:2008) 
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The central government managed the rates and distributed them to the catchment authorities 
and flood groups. The working group provides the funding for private landowners to carry the flood 
works in neighbourhoods. The flood working group committee is the representative chosen by the 
community group using the Term of Reference (TOR) created by the regional council, which have 
content specific depending on the diverse character of the community in the catchments. 

 

Table 11. The flood risk management standard NZS 9401:2008 

NZS 9401:2008 Current implementation in Northland 
Catchment-based 

management to provide a 
natural framework within 
which to manage the flood risk 

There are 28 priority catchments identified that provide 
flood protection under the flood working group. However, there 
are areas not included in the priority catchment that also prone 
to flood. 

Sustainable 
management brings natural 
and social systems together 
over the long term to provide a 
context for flood risk 
management decisions. 

The local government adopts the latest good practice 
and acknowledges and actively manages residual risk. Local 
councils in the Northland are provided with the resources, tools, 
and information about future climate change impacts. The study 
summarised by NIWA, conducted in 2018 'Climate change 
impact in the northland'. The study can be the baseline for 
decision-making in flood management. 

Adaptive management 
ensures that changes in natural 
processes, hazards, exposed 
values, and vulnerability are 
identified by monitoring and 
addressed on time. 

The adaptive management combining structural with 
the non-structural approach has already been initiated. 
However, the operation is at a slow pace. Adaptive management 
focuses more on the structural based solution. Even though the 
regional council facilitate the flood work meeting with the 
community representatives, the program and solution for Flood 
management still focus on infrastructure, river channel, flood 
gate, and river cleaning. More programs are demanded by the 
communities, such as educational seminars, workshops in flood 
mapping, understanding the early warning system or evacuation 
strategy. 

Risk management to 
encourage a broader 
assessment of strategies and 
options, anticipation of change, 
and awareness of residual risks. 

NIWA leads initiatives to quantify the risk of natural 
flood hazards and climate change impact. The risk management 
strategies are also embedded in the river and flood mitigation 
works, floodplain and catchment management, and 
infrastructure strategy. 

Comprehensive risk 
treatment strategies include 
reduction, readiness, response, 
and recovery. 

Following the New Zealand concept, Northland also 
implement the 4 Rs in the natural hazard management practices. 
However, the implementation of its strategy varies between the 
three districts of Northland (Kaipara, Far North, and Whangarei 
districts) 

 

The literature concludes that New Zealand FRM is more regional with less involvement in 
national-level planning policy related to flood management. This situation may lead to inconsistency 
between regional councils. However, this approach equally allows different regions to implement the 
effective local solution to manage the flood. Moreover, the flood risk management standard NZS 
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9401:2008 and The Northland River Management Policy recommends a decision-making process and 
is not technical, prescriptive, or performance based.  

5.5.3 Emergency management technique 
A partnership is needed to facilitate emergency operations. Coordination between governmental 
agencies, military forces, and other stakeholders in an emergency is essential. The National Emergency 
Management Agency (NEMA) provides important policy direction and advice to regional and territorial 
authorities on flood emergency preparedness, response, and recovery. NEMA becomes involved in 
emergency response. When more than one region is involved, international coordination is required, 
or national or central government resources (such as the NZ Defence Force) are required. The Ministry 
of Social Development can also assist people affected by floods. For example, residents affected by 
the floods can be provided with emergency payments for food, clothing, and bedding needs; 
reimbursements for items not covered by insurance including food or damaged property; payment for 
hotel, motel accommodation for people evacuated; financial assistance for people who have been 
evacuated and lost their livelihood; and Taskforce Green assistance to help with clean-up operations. 

A Civil Defence Management Group (CDEMG) with representatives from all local, territorial 
authorities in the region and the Regional Council oversees regional emergency management. The 
CDEMG collaborates with the police, fire department, lifeline organisations, and other emergency 
response associations. Rainfall, river flows, and lake levels are all monitored by regional agencies, and 
flood protection is maintained. Staff from the council also calculate the expected rises in river and lake 
levels downstream and provide communities with warning information. Both regional and territorial 
authorities are required to monitor the state of the environment. Every five years, Councils must make 
available to the public the results of its monitoring of the effectiveness of its plans. Resource consents 
must also be monitored. This monitoring ensures those plan policies and rules remain effective in 
addressing issues such as flood management. 

5.6 Conclusion 
Northland's lesson has pointed out that flood risk management implemented by communities and 
local government is crucial for urban flood protection. Communities and local governments can design 
solutions that are adaptable to the needs of their local communities and are consistent with the local 
culture, policies, and priorities. From the people's view, the flood risk management mechanism does 
not have to focus on the prediction and action approach, generally used for physical protection 
measures. Some catchments in rural Northland's experience showed that the success of flood risk 
management lay in community involvement which urban communities can learn and apply. Effective 
flood risk management requires close coordination among all areas, including floodplain and non-
floodplain communities. Policymakers and urban development experts, both tangible and intangible 
aspects, should be well advised to listen to the communities and empower them to be the front part 
of the solution. 

Further, the Northland region cannot be separated from the fact that rural areas have the 
most significant portion despite its population moving to the urban side. As rural and urban have 
different characteristics, different methods and measures should be taken to conduct the research. A 
study focused on rural flood risk management, and resiliency could contribute tremendous additional 
knowledge and contribution to the overall project. 
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reasons for ineffective flood risk management (Febrianto et al., 2016; Mudashiru et al., 2021). Local 
distribution of flood risk information is often ineffective, and education and training are needed to 
engage the community and raise community participation (Handmer, 2000; Hughes & Sharman, 
2015). Communicating hazards through maps has potential in enhancing flood management, but 
strategies to communicate and deliver the information through maps need to be improved. 

6.2.2 Information in the flood maps 
The New Zealand government has been raising public awareness about flood hazards and encouraging 
the development of catchment-based flood mitigation (Finnis, 2004; Ministry for the Environment, 
2010). In 2010, the government developed a number of initiatives in flood risk management to assist 
local governments in better managing flood risk and preparing for climate change (Ministry for the 
Environment, 2010). In one of the initiatives, flood map information, design, and publication were 
required to integrate community knowledge, culture, and preferences to avoid the gap caused by 
scientific language, uncommon references, and incomprehensive information (Dransch et al., 2010; 
Hagemeier-Klose & Wagner, 2009; Rollason et al., 2018; Stieb et al., 2019).   

For example,  the 100-year flood term is frequently misconstrued by the public as a prediction 
that such a flood will occur just once every 100 years, while it actually refers to the likelihood of a 
flood occurring (Pitman et al., 2021). The idea of a 100-year flood compared to different flood return 
intervals is the most commonly referenced depiction of risk in New Zealand flood maps when 
expressing the hazard through maps (Walsh et al., 2020). The term "100-year flood" refers to the 1% 
possibility of a flood occurring in a given year (Ministry for the Environment, 2010; Pitman et al., 2021).  

In New Zealand, the nomenclature and content of the information displayed on flood maps 
are held to a different standard (Haughton & White, 2018). The Northland region, for example, creates 
maps that illustrate a 10-year flood event as a base flood (Northland Regional Council, 2018b), while 
a conservative map uses a 100-year flood (Ministry for the Environment, 2010; New Zealand Ministry 
for the Environment, 2010). Consistency in how councils create flood maps, and standardisation in 
flood mapping language, is critical in developing the expected standard for the entire country (Law, 
2017; Walsh et al., 2020). This type of development helps authorities clarify flood risk for the public. 

The information provided in flood maps vary in different countries. Generally, in the Europe, 
flood maps include information to reduce the financial impact of flooding on individuals and 
businesses and limit the effect of flooding on new and improved infrastructure (Penning-Rowsell & 
Becker, 2019). Flood maps in the UK are mainly used for enforcing basic floodplain management laws 
(EU Flood Directive, 2007). In the US, flood maps provide accurate information as part of their policy 
to reduce the flood up to local level (USNRC, 2009). In Malaysia, maps contain information allowing 
residents to evacuate safely and efficiently under the uncertainty of flood hazard, thereby reducing 
the loss of life and the cost of damage (Ali, 2018). However, in New Zealand specifically in the 
Northland region, flood maps focus mostly on the zoning identification for flood risk (Northland 
Regional Council, 2021). Although it is helpful as a guide to the community about their risk of flooding, 
the zoning can create a false sense of security for communities living outside the flood zone 
boundaries (Day, 2005; Pralle, 2019). There is no disclaimer that floods may occur outside the flood 
zones. 
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In New Zealand, the Ministry for the Environment promotes flood maps created by 
professionals to identify flood-prone areas and enable appropriate responses to minimise flood 
impacts (Day, 2005; Rouse, 2011; Walsh et al., 2020). According to Treaty of Waitangi and the 
Resource Management Act 1991, the operational management of flood risk is the responsibility of 
regional government (Day, 2005; Rouse, 2011). Since flood management is handled locally, flood maps 
are also the responsibility of regional, unitary and territorial authorities.  Figure 28 shows examples of 
river flood maps developed by Northland Regional Council (Northland Regional Council, 2021). 
Containing similar information, with the addition of potentially hazardous activities within the industry 
areas, Figure 29 shows the hazard maps developed by Local District Council (Whangarei District 
Council, 2021).  

 

Figure 28 Regional council hazard maps for Whangarei area  (Northland Regional Council, 2021) 

 

Figure 29 Whangarei district council flood hazard maps (Whangarei District Council, 2021) 

 
Most hazard maps required expert interpretation (Thompson et al., 2015). Nonetheless, the 

purpose of publicly available flood maps to communicate risk cannot be met if the public is unable to 
use them. There are other limitations of the flood maps in evaluating and comprehending actual flood 
risk for any given property. Regions depicted on maps only indicate the area at risk for a particular 
flood occurrence called the base flood (Ali, 2018). Therefore, the property outside the specified flood 
hazard zone should not be understood to imply that it is not also at risk of flood damage (Lamond, 
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information and community engagement, and advance tools in integrated flood mapping, flood map 
making can create visible and commonly understood information. 

To create preparedness at a local level, flood maps created for the community must be used 
by them to be valuable.  New methods and concepts, for example integrating community based 
information, local tradition and indigenous knowledge with Remote Sensing (Del Rio et al., 2018), 
Geographical Information Systems - GIS (Membele et al., 2021; Tran et al., 2009), and geo-located 
information have provided communities with participatory mapping solutions (Klonner et al., 2021). 
In this way, the affected community can increase their risk awareness, take responsibility for their 
own preparedness, and take part in the governance at a local level. 

 

 

6.3 Methods 
Observational surveys and in-depth interviews were used to acquire descriptive information and in-
depth understanding of risks within the communities in the Northland, New Zealand.  Thematic 
analysis of the findings revealed that the current flood maps are not easy to acquire and hard to 
comprehend. Without knowledge, communities develop a false sense of security, especially where 
there is inadequate risk communication and engagement with local authorities.  This study highlights 
the need for a greater understanding of integrating community knowledge and experience with the 
current risk communication plans. Additionally, this study recommends developing more 
comprehensive and user-friendly flood maps using community-based information. 

The research used a mix of quantitative and qualitative methods. Mixing quantitative and 
qualitative as a research approach is an appropriate option to investigate research questions that 
cannot be answered by either method alone (Ivankova et al., 2006; Shorten & Smith, 2017). To do this, 
a purposeful mix of data collection, analysis, and interpretation is required. By integrating data, 
researchers can gain a holistic view of their research landscape, viewing phenomena from multiple 
perspectives and through a variety of research lenses (Shorten & Smith, 2017). In this study, 
quantitative data were collected for evaluating the current flood maps, flood map usage, flood 
protection choices, and local flood risk management knowledge. The qualitative data were captured 
to gain an understanding into individuals' information preferences, decision making, flood experience, 
and factors that influenced their decisions on flood protection activities. 

6.3.1 Study Area 
This study focuses on the area prone to floods and the floodplains in the entire territory of the 
Northland Region of New Zealand (Figure 30). The region is managed by three district councils, the Far 
North District, the Kaipara Districts, and the Whangarei District. Northland covers an average area of 
13,789 km² bounded to the west by the Tasman Sea, and to the east by the Pacific Ocean (Caludia 
Orange, 2015). The region is characterized by hilly terrain with the highest point of 781m at Te Raupua 
which also the highest mountain across both Northland and Auckland (Northland Regional Council, 
2022b). The geographical features contribute to the changes in the weather patterns and flooding 
incidences in the region (NIWA, 2016a). In fact, in the winter season (Figure 31), the area receives 
much rainfall resulting in landslides and flooding, while during summer (Figure 32) Northland is 
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vulnerable to droughts due to the climate characteristic and low rainfall intensities (NIWA, 2016a). 
Generally, floods in the Northland happen as a result of different factors such as climatic, topographic 
nature, environmental settings, ecosystems, and land development (NRC, 2012a). 

 

 
Figure 30 Northland Region in flood susceptibility maps modified from Northland Regional Council (2021) 
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Figure 31 Winter rainfall median (NIWA, 2016a) 
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Figure 32 Summer rainfall median (NIWA, 2016a) 

 

6.3.2 Survey 
The study initially utilised a survey to collect data from communities vulnerable to flooding. The 
chosen sample consisted of communities at risk of flood hazards from three local districts in 
Northland. The survey was developed and validated through a process of disseminating it to 
colleagues and the final revisions was posted online and promoted to using various local social media 
advertisements. The survey was kept open for 30 days and targeting only users from the areas of 
Northland Region. The survey questions focused on three themes, population-at-risk identifications, 
risk communication management, and flood map evaluation (Table 12). In addition to the online 
survey interviews were carried out. Site observation and interview surveys were conducted in public 
libraries and community halls within the Northland area. The observation of river catchment meetings 
was also conducted. The results from the survey helped in mapping the area for field observations and 
conducting interviews. 
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(C) Having knowledge of government flood 

management program 

  

(D) satisfied with community action in responding 
to flood events 

             
 

Figure 33 Flood experience (A), Flood maps experience (B), government flood work familiarity (C), Community response 
satisfaction (D).  

Community meetings in the Northland are one of the efforts of engaging communities in flood 
works programs. However, lack of knowledge of community events and community programs exist. 
Several interviewees, as illustrated by the below quotes, felt that there was minimal public response 
in certain areas regarding the publication of the flood work programs and believed such programs 
were not well distributed among the community: 

The problem is not that they do not want to participate. It is because the 
majority [of residents] have no idea about the program update. People knew 
about the program, but they did not know about the meeting. (E2 and C2) 

They do not even know about the meeting. They do not realise it until the 
representative comes or someone asks permission to access their land. (C.3) 

Regarding information distribution, the local government representative highlighted an 
information line where all citizens can ask questions regarding the systems and the transparency of 
the program. All meetings, schedules, and programs are available online and distributed to individuals 
who have subscribed to the mailing lists. Furthermore, the government encourages communities to 
share information on any public platforms that are available: 

The council website provides various information. All meetings, publications, 
and schedules were published there. Council also has people to assist the 
residents with any information they need from us. (G.2) 

Anyone can attend flood works meetings; we collaborate with the communities. 
We encourage the community to circulate the information, we utilise 
community platforms available. However, we are also working to improve the 
publication system as we are also aware that some of the residents cannot 
access these platforms. (G.1) 

While nearly half of the residents were unaware of the government's flood work programme 
(Figure 6), the strong community ethos of protecting one another helps fill the gap in flood work 
programme publication. The use of online platforms to distribute information between communities 
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is encouraged. However, for some community members, who are unfamiliar with the online platform, 
or who have difficulty accessing such information, other strategies, such as using community notice 
boards in public places, posters, newspapers, and announcements in public places (groceries stores, 
libraries, prayer rooms, or schools) were suggested. 

 

6.4.2 Northland risk communication issue 
Because most of the Northland's towns are constructed on flood plains, affected interviewees were 
keen to learn about, and discuss, flood risk while discussing flood events. Unaffected people, however, 
tended to be uninterested in flooding and flood risk, since they are not personally affected. In some 
situations, analysis of flood maps showed their property was just outside of the flood zone, giving 
them a possible false sense of security, especially with climate change conditions increasing flooding 
in the area. 

Most people already know that the area has flood risk, but they are not happy 
with increasing the flood rates for extra protection because they are not directly 
affected. (E.3) 

I think people living in the higher ground will not be interested in discussing this 
[flood risk] unless their access got affected (G.2) 

Furthermore, it was asserted that locals were already aware of the flood risk in 
their regions due to the area's history of floods.  

This town is well-known for its flood. Even the former Prime Minister visiting this 
town after a major flood in the past once said, "Geographically speaking, the 
town should not be built in here". But this is where my family is living, and this is 
my family land. Here people learn to live with the flood. (E.1) 

In other words, flood maps may not provide much benefit to those who have experienced 
floods and are familiar with the area's flood history and have mitigation strategies in place.  

According to the research, most people believed flood maps are advantageous, with less than 
5% stating the flood maps are not helpful. Those who felt them unhelpful, believed that many of the 
regions depicted on the maps were incorrect. However, the majority want to be informed about flood 
risk and potentially involved in the map-making process to improve map accuracy. The government 
provides a platform for public feedback on flood maps. The following show the level of understanding 
of flood maps and their uses. 

I do not use flood maps, but I know that my areas are prone to flood. My farm 
was flooded last year [2020] and 2019 too. (C.3) 

I checked the flood maps on the last flood meeting, but the areas shown to be at 
risk is wrong. It said my land was not affected, but it flooded in a previous 
couple of years. They should consult with residents that living in the area. (C.2) 
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flood insurance you might need, this is [the guidance] for saving your belonging, 
this is [the information] for planning the evacuation" (G.3) 

Flood maps support the engineers to explain the flood works area to the public. 
They can show [to the public] the flood depth and flood return period and even 
explain land use or areas where building houses is not permitted. When your 
area gets flooded, to prevent the water going inside the house, having a flood 
gate or sandbags ready is always good" (G.2 and G.4) 

Further, the majority of those surveyed agreed that preparing for floods improves living 
conditions and that property values can also be improved. Most also agreed that flood protection is 
essential to reduce damage.  

 

 
 

Figure 34. Actions after knowing the risks (A) and using the maps (B) 

According to the survey results, the community believed it was their responsibility to prepare 
for flood risk, and flood maps gave helpful information. Almost every interviewee had a story on how 
communities help one other during floods. Shared knowledge has led to encouraging individuals to: 

 
i. Use flood-proof structure protection 

ii. Follow floodplain regulations. 

iii. Prepare an evacuation plan and a private flood response strategy. 

iv. Consider getting flood insurance 
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v. Be more cautious when storing investments (farming tools, goods appliances that can be 
destroyed by floodwater) 

 
When discussing with those who owned floodplain property and the options for improving 

personal safety, the following sentiments were expressed: 

We are our land. Our land provides our life. Finding another place is not an 
option, (...) we will lose our identity. We can protect our land and our house. 
(C.1) 

People here know their risk. We are living [with the flood] and no problem. 
Everyone would understand and get ready if someone knew something, (...) 
helping each other during a difficult time. (E.1) 

The residents actively protect the property after the flood, claiming insurance or 
raising the house level, cleaning the sewer, and building the wall. The local 
government supports every protection action by the community if they need any 
primary job done, which was discussed during the flood work meeting. (G.3) 

Flood maps highlight the risks, which empowers the community at the individual level of 
protection. However, one of the representatives stated that the technical terminology (e.g., return 
period) used in the maps meant nothing to the public unless they had personally experienced the 
flood (C.3).  

6.4.4 Public preferences and use of the maps 
As the flood maps are used for communicating flood risk to the community, knowing what kind of 
features, design, and operation that are preferable by the community on these maps is important. 
While all government representatives say that the community was involved in developing the flood 
hazard map, local council representatives (G.2 and G.3) noted that the mapping is mainly managed by 
the engineer in the regional council. The public can provide feedback on how to improve the maps. 
The current flood maps are regarded as a passive method of communication because flooding 
information is only offered to residents who request it, and input comes from those who are familiar 
with it: 

There was a recent update in the hazard maps in end of 2021, and the council 
encouraged the public to see and give their opinion. (...) we provide information 
when a resident requests or inquiries for further flood information. For example, 
"is my area in the floodplain? How deep is the water level? How frequent is the 
flooding?" for the answers, we will refer to the maps and other guidelines, all 
accessible on the website. (E.3) 

Personal local experience and awareness demonstrates the use of these maps: 

When my family was about to purchase some land for expansion, we had to 
comply with the resource and building consent, so we need to know if it is in the 
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7.1.4 Research Questions and Objectives 

This integrated chapter addresses three interrelated questions: 

1. Policy Alignment: How well do local government documents align with the six pillars of the 
NDRS? 

2. Implementation Gaps: Why does development in flood-prone areas continue despite existing 
policies and regulations? 

3. Resilience Pathways: How can land-use planning and governance be strengthened to bridge 
the gap between national strategy and community-level outcomes? 

The chapter aims to provide actionable insights for improving flood resilience by combining policy 
analysis with an understanding of practical, on-the-ground challenges. 

This chapter directly supports the thesis aim: 

To enhance the resilience of the Northland community to recurring flood events through 
sustainable, proactive, and community-driven flood risk management strategies. 

By analysing both governance structures and practical land-use challenges, this chapter provides 
critical insights into how national strategies are operationalised at the local level and how systemic 
barriers can be overcome to create sustainable, community-centred flood resilience. 

7.1.5 Methods 

This chapter combines two interrelated studies, each employing qualitative approaches to investigate 
different but connected dimensions of flood risk management in New Zealand. The overarching aim 
is to explore how governance systems, local laws, and land-use planning practices shape flood 
resilience, particularly in flood-prone communities such as those in Northland Region (Figure 38). 

By merging these studies, the chapter provides a comprehensive analysis of both policy frameworks 
and practical challenges, addressing two key questions: 

1. Why does development continue to occur on floodplains despite known risks? 

2. How can local laws, land-use planning, and community participation enhance long-term flood 
resilience? 

 

A. Study Area 

Northland was selected as the focal region because it is highly prone to recurring floods and represents 
a context where community-led resilience is already evident. Active community engagement, regular 
flood work meetings, and transparent information-sharing practices make Northland a valuable case 
study for examining the interaction between top-down policies and bottom-up community actions. 
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Figure 37 Local law for drainage scheme drains  
Source: Bay of Plenty Regional Council (2020) 

 

Figure 38 Local law for defence against water  
Source: Bay of Plenty Regional Council (2020) 

  
To support the local law in the regional area, there is also a common law, or the responsibility 

of property owners. The common law requires people to be responsible for using the property or land 
in a way that does not increase the risk of flooding to a neighbouring property. Basically, it is to keep 
the drain always clean inside the property, and maintain the property's flood defence level, as failure 
to do this could make the property owner face a claim in negligence. Therefore, living in or near the 
floodplain comes with the rights and duties that are liable to the individual. 

7.2.3 Climate change and future risks 
The International Panel on Climate Change (IPCC) Fourth Assessment Report (IPCC, 2014) and 
subsequent studies confirm that climate change has already affected New Zealand, increasing the 
frequency and severity of extreme rainfall and flooding (The Royal Society of New Zealand, 2016). 
Northland, in particular, faces heightened risks due to its geography, low-lying coastal areas, and 
reliance on agriculture and rural infrastructure. Future scenarios predict more frequent storm surges, 
landslides, and riverine floods, requiring councils to integrate climate adaptation into local plans and 
infrastructure investments. 

While local governments have been given tools to respond, many continue to prioritise short-
term, reactive responses over long-term resilience building. This reflects a broader challenge in FRM 
worldwide: balancing immediate community protection with the need for sustainable, forward-
looking strategies (Blakeley, 2016). 

7.3 Governance Challenges and Alignment with the NDRS 
The National Disaster Resilience Strategy (NDRS) provides a unified vision for disaster resilience in 
New Zealand. Its six pillars serve as benchmarks for evaluating local governance effectiveness: 

1. Leadership and Governance 
2. Knowledge Development and Sharing 
3. Risk Identification and Awareness 
4. Preparedness and Planning 
5. Response and Recovery 
6. Community Engagement and Partnerships 
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This persistence is further compounded by misleading perceptions of safety. New flood 
infrastructure projects, outdated flood maps, and public confidence in engineered solutions have 
created a false sense of security (Schipper, 2020; Auliagisni et al., 2022c). Developers and homeowners 
may therefore underestimate the actual level of risk. 

The outcome is a vicious cycle of flood damage and reconstruction, with increasing costs for 
councils, insurers, and communities. Breaking this cycle requires robust, enforceable land-use 
planning measures, paired with community engagement to build understanding of flood risks and 
support compliance. 

7.7.4 Towards Effective Land-Use Planning and Policy 

Restoring the natural functionality of floodplains is a critical strategy for reducing flood risks. Healthy 
floodplains absorb excess water, slow peak flows, and provide ecosystem services such as water 
filtration and habitat provision (Opperman et al., 2010; Entwistle et al., 2019). Conversely, when 
floodplains are degraded through channelisation, deforestation, or urbanisation, their ability to 
manage floodwaters is severely diminished, increasing hazard intensity. 

In New Zealand, current planning is guided by the RMA, Building Act, CDEM Act, and Local 
Government Act. While these statutes provide a comprehensive framework, their effectiveness is 
undermined by variable enforcement at the local level. Some councils hesitate to implement strict 
hazard controls for fear of limiting growth, creating inconsistency across regions (Saunders & 
Kilvington, 2016). 

Table 18 Key Guidelines for Floodplain Management 

Key Guidelines Developed by Functionality 

Good Practice Guide 
for Land 
Development and 
Subdivision in Flood-
Prone Areas 

Ministry for the 
Environment 

Provides recommendations and best practices 
for land development and subdivision in flood-
prone areas, covering flood hazard assessment, 
land-use planning, building design, stormwater 
management, and flood protection measures. 

New Zealand Building 
Code 

Ministry of Business, 
Innovation and 
Employment 

Sets requirements for the design and 
construction of buildings, including flood risk 
considerations, foundation design, floor levels, 
and the use of flood-resistant materials to 
ensure building resilience. 

Regional and District 
Plans 

Local Authorities Outline rules and regulations for land use in 
flood-prone areas, including setbacks from 
waterways, flood protection requirements, and 
building restrictions; vary according to regional 
needs. 

New Zealand Coastal 
Policy Statement 
(NZCPS) 

Prepared under the 
Resource Management 
Act (RMA) 

Provides national policy direction for managing 
coastal areas, including erosion, sea-level rise, 
and flood hazards, to guide sustainable 
development in flood-prone coastal zones. 
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A thriving and empowered community is the cornerstone of the local council's community 
resilience plan, especially in Northland (NRC, 2021). Due to the interdisciplinary nature of resilience, 
top-down and bottom-up FRM approaches need to be integrated (McClymont et al., 2020). In practice, 
however, communities still rely more on their traditional understanding and techniques to recover 
from disasters, even though the government has defined and planned flood management guidelines. 
The local community in Northland has developed their own concept of resilience and uses its own 
strategy to overcome adversity. This study aimed to understand how Northland's community 
understands what to do when flooding occurs and how to prepare more generally for natural hazards 
and climate change. As part of the process, a literature review was conducted, data collection and 
analysis methods were prepared, and the results were discussed to formulate the conclusion. A 
significant outcome of this study is that it identifies ways for communities to learn from past floods 
and how they use this knowledge to improve their resilience in the future.  

8.2 Literature review 
Flood risk management has been practised across the globe for decades. The Sustainable 
Development Goals (SDG6) (United Nations, 2015) include the provision to support and strengthen 
the participation of local communities in improving water and sanitation management (Binns, 2022). 
However, implementation remains challenging to achieve (Makarigakis & Jimenez-Cisneros, 2019). 
Understanding flood risk management includes understanding the consequences that come with the 
risk and developing strategies to minimise or mitigate the risk (Lechowska, 2018). Regarding risk 
reduction efforts, resilience and adaptive capacity decrease the negative consequences of flood risk. 
Adaptive capacity refers to the ability of a community to adjust to potential damage by the recurring 
flood and climate change, learn, and take any opportunity to cope with the consequences (Kuang & 
Liao, 2020; McClymont et al., 2020). Additionally, understanding the dynamic and interrelation of 
Source-Pathway-Receptor-Consequences (SPRC) models (Schanze, 2006) helps to improve flood risk 
resilience.  

8.2.1 The concept of flood risk  

Flood risk can be modelled using the Source-Pathway-Receptor-Consequences-Model (SPRC-Model) 
(Fleming, 2002; Schanze, 2006) which demonstrates an essential chain that runs from meteorological 
and hydrological events (Sources) on the inland or at the coastlines (Pathways) to the physical impacts 
on components at risk (Receptors) and the evaluation of effects (Consequences) (Fleming, 2002; 
Schanze, 2006). The chain represents the physical process that links Source, Route, and 
Receptor, while the judgement of the Negative Consequence is a subject of social values.  

In particular, the source is defined by the likelihood of flood episodes caused by torrential rain 
or high weather events (NIWA, 2016b) and the risk is reduced by interventions such as early warning 
systems (Reese et al., 2011; Smith et al., 2017) and the retention capacity of in-land floods (WMO, 
2016). The path is described by river or coastal overflow and flooding [23] with diverse qualities and 
decreased by flood control intervention. The receptors determine susceptibility with interventions 
from efforts to promote resilience and increase resistance (Hutter, 2006; Narayan et al., 2011). The 
consequences represent the damages and are reduced by attempting to decrease or compensate for 
the damages values (Hutter, 2006). 
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As an integral part of the risk reduction process, recovery is coordinated and planned to 
recognise the escalation of the impacts of an emergency. Recovery entails more than just rebuilding 
infrastructure. Shaw (2014) identified that recovery requires local community participation, 
community social capital, strong local governments, and a recovery framework (Shaw, 2014). 
Regardless of the size of the town or the nature of the catastrophe, the local government in New 
Zealand is responsible for managing an emergency. Adapting from the national emergency plan 
(MCDEM, 2019), the Northland Regional Council (NRC) recovery plan follows the national strategic 
planning and actively supports the national recovery manager. 

Following the shift of focus in New Zealand towards risk management consisting of reduction 
and readiness approaches, a community-based action plan is usually prepared (Chinh et al., 2016). The 
action plan includes raising community awareness by building effective hazard risk communication 
(Agrawal et al., 2020; Handmer, 2000; Maidl & Buchecker, 2015), supporting the community from all 
backgrounds and financial abilities (Yodsuban & Nuntaboot, 2021), and a guide for property level and 
small-scale businesses protection and repairing strategies (Boobier, 2011; Kuang & Liao, 2020; 
Proverbs & Soetanto, 2008), supporting local knowledge (King et al., 2007) and traditional practices 
whenever relevant (McLachlan & Waitoki, 2020; Proctor, 2010). Such a community-based approach 
empowers a community to take measures to achieve resilience from floods.  

8.2.3 Community Response Plan (CRP) 

Many communities can become isolated during flooding in Northland, making self-reliance even more 
critical. To address these issues, Northland Civil Defense and Emergency Management have been 
working with local communities to develop Community Response Plans or CRP (see Supporting 
material  Table A1). Moreover, 54 Community Response Plans have been completed over the past ten 
years, as seen in Figure 41. According to the Northland Regional Council, the CRP development process 
and the outcomes have been very successful (Northland-CDEM, 2021). 

Response plan objectives and information include hazard identification, communication 
strategies, and resource management (Auliagisni et al., 2022c). In Northland, response plans assist 
communities in identifying hazards and risks and collectively understanding how they will handle 
future events (Northland Regional Council, 2022a), including assigning roles, responsibilities, and 
resources. Additionally, response plans assist communities in identifying local leaders or volunteers 
willing to be involved in and lead emergency management groups (Garcia, 2006). Emergency-related 
information is communicated to the community by the leader, and community concerns are relayed 
to the emergency group support structure of the local authority. Finally, response plans should outline 
the community's resources and how they can be used in emergencies (Management, 2010; Northland 
Regional Council, 2022a), such as communications, community-led centres, and physical equipment. 

As a foundation for improving community resilience, The Northland Civil Defense and 
Emergency Management Group (CDEMG) has identified public education as one of its key priorities 
(Northland-CDEM, 2021). In addition to community response plans, Northland CDEMG has invested 
in Business Continuity Programs, Visitor Action Plans, and Vulnerable Group Projects (Northland-
CDEM, 2021; NRC, 2021). A technological solution has also been developed to ensure that information 
for any emergency caused by weather occurrences is available on the website. Several existing 
networks have been utilised to support and leverage national initiatives, including Facebook, for 
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B. Working together after flood 
Community resilience can be identified by how the community are able to effectively recover by 
working together. Even though various precautions have been taken to minimise the impact of 
flooding, there are still damages to property observed in the inundated communities. For instance, in 
the Far North, flood in 2020 affected 11 areas and caused considerable damage to the affected 
properties (see map in Figure 41). After the flood, the Northland community cleaned up as soon as 
the water drained from properties and roads. The rural areas affected by the flood often have limited 
resources to recover and are especially vulnerable if they have no flood insurance. In the July 2020 
flood, more than half of the households were thought to have no insurance, so residents offered some 
practical help on the best ways to clean after flooding Table 21: 

Table 21 Usual flood damages in property in Northland and cleaning process (BRANZ, 2021) modified and combined with 
research data collected in July 2021) 

Damages Long term consequence Clean-up action 

Mud on the walls 
Dried mud is harder to clean 
and can deteriorate the 
structure 

Wash with clean water, soap, and vinegar solution, 
as bleach is more harmful to the environment. 
However, too much acid is not recommended as it 
can damage the walls. 

Cavities 

Dirty areas support the 
growth of disease-causing 
microorganisms carried in 
floodwater. 

Clean with high-pressure water and use Liquid 
household cleaners to remove mud, silt, and 
greasy deposits. 

Mud on the floors and 
carpet 

Not adequately cleaned floor 
can damage the structure of 
the floors and cause mould 
growth and other disease-
causing microorganisms. 

Shovel the mud, remove the coverings, clean 
pressurised water, disinfects, and dry before 
reapplying the covering. A carpet cleaner company 
also can help to make sure the covering is safe and 
germ-free 

Heating duct 
Breathing chemicals or 
biological pollutants in 
conditioned air 

Replace or hire professionals to clean 

Wet lining board Mouldy and crack when it 
dries 

Clean with a damp cloth and disinfect before dry 

Swollen doors  Growing mould or jammed 
Clean with disinfectant and use a dehumidifier, 
heat gun, or hair dryer to dry the doors. If still 
jammed after it dries, sand the doors. 

Electricity and gas Fire hazard risk, and electricity 
failure or electrocuted  

Use a torch when entering, do not use candles or 
any open fire. Switch off the electricity supply at 
the fuse box and gas supply if it is safe. If it is 
affected by water, seek professional advice. 
Unplug damaged electrical appliances and assess 
the condition before use. 

Water Health problem 
Do not use until it is clean and even after it comes 
out clean, still treat the water before use. Boils the 
water or buy fresh water for safety. 

Furniture Damaged and mouldy 
furniture 

Move to the clean and dry area, clean with a cloth, 
and disinfects before drying. 

Paddocks Cutting the access and 
affecting the plants or live 

Clean access ways, be aware of hazards and check 
the water supply. Assess each paddock for damage 
and soil test slit before regressing. Some paddocks 
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Preserving Community Resilience: Embracing Tradition 
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integrating ancestral wisdom with modern innovations to address broader SDG 11 objectives but also 
aligns with SDG 4, which aims to ensure inclusive and equitable quality education for all by promoting 
educational initiatives for resilience continuity across generations. The insights derived from this study 
offer actionable recommendations for policymakers, practitioners, and communities striving to 
mitigate disaster impacts through sustained preparedness efforts and close gaps in disaster resilience 
research. 

Keywords: Community Preparedness, Disaster Resilience, Intergenerational Knowledge Gap 

9.1 Introduction 
Flooding is among the most pervasive natural hazards, affecting millions globally and causing 
widespread social, economic, and environmental disruption. While communities often mobilize 
disaster preparedness efforts following catastrophic events, these efforts frequently wane over time 
as memories fade. This phenomenon, termed the "intergenerational knowledge gap," poses 
significant challenges for sustaining long-term flood resilience (Cutter et al., 2012; Morrow, 1999). The 
gap reflects a decline in the transmission of disaster-related knowledge and practices from older 
generations to younger ones, exacerbating vulnerabilities and weakening community preparedness 
over time. 

Existing research on flood resilience highlights the importance of proactive preparedness 
measures, such as infrastructure adaptations, land-use planning, and community engagement (Parker 
et al., 2007; Pelling, 2012). However, a growing body of evidence suggests that these efforts are 
insufficient without robust mechanisms for preserving and transmitting flood-related knowledge 
across generations (Kellens et al., 2013; Ronan & Johnston, 2005). Studies in various regions, including 
Bangladesh, the Philippines, and New Zealand, underscore the transformative role of traditional 
ecological knowledge in enhancing community-based disaster risk reduction(Berkes et al., 2000; 
Harmsworth & Awatere, 2013; Shaw et al., 2008). Yet, these knowledge systems are increasingly under 
threat due to modernization, urbanisation, and migration. 

In the Northland region of New Zealand, flooding poses a recurrent threat exacerbated by 
climate change. Communities in this region exhibit a mix of proactive preparedness behaviours and 
concerning trends of declining engagement, particularly among younger generations who lack direct 
flood experience. This research investigates the impact of intergenerational knowledge gaps on flood 
preparedness in Northland, emphasising the integration of ancestral knowledge with contemporary 
disaster management strategies. Specifically, it addresses how the erosion of traditional practices and 
institutional memory affects community resilience and identifies strategies to foster cross-
generational learning. 

Using a mixed-methods approach, the study collected data from surveys and interviews 
involving flood-affected and unaffected residents, government agencies, and community 
organizations. Key findings reveal significant differences in preparedness behaviours between 
generations, with flood-experienced respondents more proactive and engaged. The study also 
underscores the critical role of collective responsibility and the need for targeted educational 
initiatives to bridge knowledge gaps. These findings contribute to the broader discourse on disaster 
resilience, offering insights into sustainable approaches to disaster preparedness that combine 
ancestral wisdom and modern innovations. 
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essential for designing effective, long-term flood management strategies that integrate the wisdom 
of past generations with innovative approaches to risk reduction. 

9.3 Methods 
This study employed a mixed-methods approach, combining surveys and interviews to explore the 
impact of intergenerational knowledge gaps on flood preparedness in Northland, New Zealand. 

Study Area and Participants: The research focused on Northland, an area vulnerable to 
flooding. Participants included residents of flood-prone communities, government officials, and local 
organizations involved in disaster management. The observation to the larger areas follows the 
location of the available libraries illustrated in the Figure 19.Figure 1 

Data Collection Methods: 

i. Online Survey. An online survey was distributed to community members in vulnerable 
areas, gathering data on flood experiences, risk perceptions, and preparedness 
behaviours. However, limited internet access in rural areas resulted in a low response 
rate. 

ii. In-Person Survey Booths. To address this, survey booths were set up at libraries and 
community centres (Figure 43). Out of 30 identified areas, 12 libraries were unavailable 
for participation. Survey booths were held in the remaining 18 locations, where 185 
responses were collected. This method allowed engagement with individuals who lacked 
online access. A list of the visited and unavailable libraries is provided in the Table 5. 

 

  

Figure 43 Survey booth for online survey and interview at Whangarei (left) and Paihia (right). 

iii. Semi-Structured Interviews. Interviews were conducted with government agency 
representatives and local organizations to gain insights into flood management policies 
and community engagement. These interviews helped contextualize the survey findings. 

Data Analysis: Quantitative data from the surveys were analysed using descriptive statistics, 
comparing responses from flood-affected and unaffected respondents. Qualitative interview data 
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In terms of infrastructure investments, prioritizing proactive flood mitigation measures, such 
as stormwater system upgrades, aligns with the thesis' focus on reducing future flood risks. A strong 
emphasis on stricter land-use planning in high-risk zones should be a central aspect of Northland's 
long-term flood resilience strategy, preventing increased vulnerability from future development. 

The chapter also effectively highlights community engagement as a cornerstone of resilience. 
By fostering collective responsibility, involving communities in planning and implementation of flood 
management strategies will ensure that local knowledge and needs are considered. Creating 
opportunities for older residents to share their experiences and traditional knowledge with younger 
community members not only preserves important cultural wisdom but also empowers communities 
to actively participate in flood risk management. This aspect of the chapter aligns with the thesis' 
advocacy for bottom-up governance, emphasising community-driven approaches as vital to improving 
flood preparedness. 

The policy development section is essential for establishing a comprehensive framework that 
integrates traditional ecological knowledge with contemporary flood risk management practices. 
Implementing policies that recognize both traditional knowledge and modern techniques will ensure 
that flood management approaches are culturally sensitive, effective, and sustainable. Furthermore, 
inclusive governance that reflects both community-driven and top-down strategies will help ensure 
that flood management efforts are equitable and have broad support. 

Finally, enhanced communication channels are critical for ensuring that flood preparedness 
reaches all members of the community, particularly those with limited experience or knowledge about 
flood risks. Tailoring communication strategies to non-experienced community members will improve 
individual and collective preparedness, strengthening the overall flood resilience of the region. 

Overall, the proposed actions in this chapter directly support the thesis' goals of enhancing 
flood resilience through integrated, community-driven strategies, proactive flood management 
measures, and improved governance. However, further elaboration on specific timelines and the 
integration of these strategies into existing frameworks, such as local government long-term plans 
(LTPs), would enhance the practical applicability of these suggestions. 
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Figure 44 Research findings in a broader context 
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vulnerable communities and are culturally appropriate (e.g., using local languages and 
traditions for communication). 

iii. Capacity Building: Support disaster management training programs for local councils and 
communities. This should include response simulations, the creation of community 
emergency plans, and evacuation drills. 

C. Promote Bottom-Up Governance in Flood Management: 

i. Community Empowerment: Shift some responsibilities of flood risk management to local 
communities by providing them with the tools and resources to take proactive actions (e.g., 
neighbourhood flood preparedness workshops, local flood watch groups). Empower 
communities to engage in decision-making processes related to flood management. 

ii. Local Flood Committees: Establish local flood committees that consist of representatives from 
the local council, emergency services, community groups, and environmental experts. These 
committees can guide flood management strategies based on local knowledge and 
community priorities. 

iii. Collaborative Planning: Facilitate collaborative flood risk management planning that includes 
local knowledge and expertise. This may involve conducting community-based consultations 
and participatory workshops to gather feedback on flood risk perceptions, preparedness 
needs, and policy preferences. 

10.3.2  Local Community Actions 

A. Engage in Flood Risk Awareness and Preparedness: 

i. Community Education Campaigns: Local communities should collaborate with the 
government to educate residents on flood risks, preparedness measures, and personal safety. 
Educational programs can be conducted in schools, community centres, and online platforms. 

ii. Personal Flood Preparedness: Communities should encourage individuals to prepare their 
homes for flooding by engaging in actions such as elevating homes, clearing gutters, and 
ensuring emergency supplies (e.g., food, water, first-aid kits) are available. 

iii. Flood Risk Mapping: Community members should actively participate in the creation of local 
flood maps to understand the risks they face. These maps can include not only flood-prone 
areas but also highlight safe evacuation routes and flood shelters. 

B. Strengthen Community Resilience through Local Networks: 

i. Community-Based Organizations (CBOs): Establish and strengthen local CBOs that focus on 
disaster preparedness and response. These organisations can provide a platform for 
neighbours to help each other during emergencies, particularly in more isolated areas. 

ii. Resilience Building through Social Capital: Foster social networks that improve community 
cohesion and resilience. Organising events like flood preparedness fairs, resilience workshops, 
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B. Strengthen Community-Driven Flood Management: 

i. Action: Empower local communities to contribute to the design and implementation of flood 
risk management strategies, particularly in flood-prone rural areas. 

ii. Improvement: The regional councils' plans are mainly focused on top-down implementation. 
The research highlights the need for bottom-up approaches, such as community-led projects, 
local flood committees, and participatory planning processes, which are less emphasized in 
current regional policies. 

C. Enhance Local Flood Mapping and Data Access: 

i. Action: Provide interactive, user-friendly flood risk maps that incorporate local knowledge and 
make them publicly accessible. 

ii. Improvement: Current flood mapping efforts in the region focus on technical data, often 
inaccessible to the public. Integrating local knowledge and using community-based flood 
maps can enhance understanding and preparedness at the community level. 

D. Increase Investment in Proactive Flood Mitigation: 

i. Action: Prioritise stormwater infrastructure improvements and vegetation management in 
areas identified as flood risks. 

ii. Improvement: Existing policies and plans focus on reactive responses to floods, with limited 
proactive measures (e.g., vegetation management, floodplain zoning). Research advocates for 
a more robust investment in proactive strategies, including upgrading culverts, riverbank 
stabilization, and stormwater systems before flood events. 

E. Build Local Government Capacity for Flood Risk Management: 

i. Action: Increase training and capacity-building initiatives for local councils, focusing on 
integrating community-led initiatives and enhancing communication with the public. 

ii. Improvement: The research underscores the need for greater support for local councils in 
community engagement and participation in flood risk management. Many regional councils 
lack the resources to fully implement inclusive flood risk management strategies. Providing 
additional funding for capacity-building programs would help overcome this barrier. 

10.4.3  Community Representative Actions: 

A. Current Framework/Plan (Community Level in Northland): 

i. Communities play a limited role in formal flood risk management planning, and most action 
occurs reactively after events. 

ii. Local knowledge and traditional practices are not always incorporated into official flood risk 
management strategies. 

B. Promote Community-Based Flood Resilience: 
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i. Action: Establish local flood committees and community resilience hubs in vulnerable areas. 
These can serve as points for disaster preparedness training, community outreach, and local 
action. 

ii. Improvement: Existing community involvement is often ad-hoc and lacks formal structures. 
The research recommends establishing formal community flood committees that are 
involved in planning and decision-making processes. This will help to align bottom-up 
initiatives with official plans. 

C. Revive Traditional Knowledge and Integrate It with Modern Practices: 

i. Action: Encourage communities to revive traditional flood management practices such as 
environmental monitoring and integrate them with modern technologies, like GIS-based 
mapping and weather forecasting tools. 

ii. Improvement: Traditional ecological knowledge is often undervalued in current practices. 
The research highlights the importance of combining indigenous knowledge with modern 
flood risk management strategies to enhance resilience in the region. 

D. Strengthen Community Preparedness and Education: 

i. Action: Launch flood awareness campaigns and preparedness workshops that engage local 
populations, especially in high-risk areas like Moerewa and Kawakawa. 

ii. Improvement: Although some flood education programs exist, they are often not 
comprehensive or consistent. The research suggests creating more localized and targeted 
programs that are specific to different communities' needs. 

10.4.4  Summary of Areas for Improvement: 

a) Greater Emphasis on Bottom-Up Governance: Both central government and regional 
councils should provide more funding and support for community-driven flood risk 
management. 

b) Proactive Risk Management: While current frameworks focus on flood response and 
recovery, there is a need for stronger emphasis on proactive measures like land-use zoning, 
stormwater infrastructure upgrades, and floodplain management. 

c) Data Accessibility and Local Knowledge Integration: Making flood maps more accessible and 
incorporating local knowledge will improve community engagement in flood risk 
management. A system that integrates both government data and community insights is 
vital. 

d) Improved Capacity Building for Local Governments: Local councils need more resources for 
training in community engagement and flood resilience, as well as funding for proactive 
flood mitigation projects. 
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10.6  Suggestions timeline for implementations  
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Table 26 outlines a structured action plan for enhancing flood resilience over a 10-year period, divided 
into short-term (0-2 years), medium-term (2-5 years), and long-term (5-10 years) phases. Each phase 
includes specific actions aimed at community engagement, data collection, infrastructure upgrades, 
policy review, and capacity building. The focus is on proactive measures, fostering community 
participation, and implementing sustainable practices to mitigate flood risks. Key components include 
establishing local resilience committees, conducting workshops, upgrading infrastructure, and 
creating comprehensive strategies that integrate community input and environmental considerations. 
The plan emphasises continuous monitoring and adaptation to evolving flood risks and climate 
challenges. 

Table 26 summarising the suggested timeline for the implementation of flood resilience strategies 
based on this research findings and recommendations. This timeline can be adjusted depending on 
available resources and specific community needs, but it provides a broad outline of the steps 
involved in implementing this flood resilience strategies. Noted that: 

i. Short-term (0-2 years): Focuses on laying the groundwork for flood resilience, 
including community engagement, data collection, and small-scale proactive actions. 

ii. Medium-term (2-5 years): Expands efforts by implementing larger-scale mitigation 
projects and integrating governance structures that allow communities to participate 
actively. 

iii. Long-term (5-10 years): Solidifies flood resilience by ensuring that comprehensive 
policies, large-scale infrastructure, and sustainable practices are in place, while 
continuing to assess and adapt strategies. 

This action plan helps ensure that flood resilience in Northland progresses steadily, with 
proactive measures being prioritised over reactive ones. It is a well-rounded approach that considers 
community involvement, infrastructure improvements, education, and long-term policy alignment. 
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Action 8: Improve Land 
Use Planning and Zoning 

Update national guidelines to incorporate 
flood risk in land-use planning. 

Implement stricter flood risk 
zoning and restrictions on 
building in flood-prone areas. 

Advocate for zoning policies that prevent 
high-risk development in flood-prone areas. 

Provide incentives for developers to build 
flood-resilient infrastructure. 

Collaborate with urban 
planning experts to ensure 
long-term flood resilience in all 
developments. 

Promote resilient building techniques 
within communities. 

Action 9: Monitor and 
Evaluate Flood 
Resilience Strategies 

Support research into effective flood 
resilience measures and their long-term 
success. 

Regularly assess and update 
flood risk management 
strategies in consultation with 
local communities. 

Participate in flood resilience assessments 
and evaluations. 

Monitor and review flood resilience 
policies regularly to ensure they meet 
changing needs. 

Use feedback from community 
members to evaluate the 
success of resilience measures. 

Provide feedback to local councils on the 
effectiveness of flood risk management 
measures. 

 

  









Chapter 10: Towards flood resilience in the Northland 
 

203 
 

Table 22 outlines strategies and suggested improvements for enhancing flood resilience across various dimensions. It identifies key areas such as flood risk 
mapping, stormwater infrastructure, flood barriers, land use planning, public awareness, emergency response, intergenerational knowledge sharing, 
infrastructure design, governance, and funding. Each section describes the current challenges, proposed enhancements, and expected outcomes aimed at 
reducing flood risks and improving community preparedness and response. The focus is on integrating local insights, fostering community engagement, and 
promoting sustainable practices in flood management. 

Table 25 Improving flood protection within Northland Regional Long-Term Plan 

Items Current State Suggested Improvements Expected Outcomes 

Flood Risk Mapping and Data 
Collection 

Basic flood risk data, with 
limited community-based 
flood maps. 

- Update flood risk data regularly. - More accurate identification of 
flood-prone areas. 

- Create detailed, community-based flood 
hazard maps incorporating local insights. 

- Better planning and preparedness 
based on localized risks. 

Stormwater and Drainage 
Infrastructure 

Outdated stormwater 
systems, particularly in urban 
areas. 

- Prioritise stormwater upgrades. - Reduced flooding during heavy 
rainfall. 

- Invest in sustainable drainage solutions 
like permeable surfaces, green 
infrastructure. 

- Enhanced flood resilience in urban 
areas. 

Flood Barriers and Protection 
Infrastructure 

Limited flood barriers or 
ineffective flood protection 
structures. 

- Increase investment in flood barriers in 
high-risk areas. 

- Increased protection against 
flooding in critical infrastructure and 
communities. 

- Implement natural barriers such as 
wetlands and dunes. 

- Reduced damage from floods. 

Land Use Planning and Zoning 
Regulations 

Some zoning laws exist but 
may not be strict enough for 
flood-prone areas. 

- Strengthen land use planning to avoid 
construction in flood-prone areas. 

- Reduced exposure to flood risk 
through controlled development in 
high-risk areas. 

- Enforce stricter zoning regulations for 
new developments. 
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Public Awareness and 
Education 

Limited community 
engagement on flood 
preparedness. 

- Increase public awareness campaigns on 
flood risks and preparedness. 

- Improved community 
understanding of flood risks. 

- Promote community workshops and flood 
education programs. 

- Increased flood preparedness 
actions by individuals and 
businesses. 

Emergency Response and 
Recovery Plans 

Existing plans may not be fully 
tailored to local needs. 

- Develop more localized and community-
specific emergency response plans. 

- Faster response times in case of 
flood events. 

- Ensure quick recovery mechanisms are in 
place. 

- More effective and efficient 
recovery from flood events. 

Intergenerational Knowledge 
Sharing 

Loss of traditional flood 
knowledge, especially among 
younger generations. 

- Create programs for cross-generational 
knowledge sharing. 

- Increased community 
preparedness through shared 
knowledge. 

- Integrate traditional environmental 
knowledge with modern flood 
management tools. 

- Stronger resilience and adaptive 
strategies. 

Resilience in Infrastructure 
Design 

Infrastructure often designed 
with a focus on short-term 
needs. 

- Promote flood-resilient infrastructure 
designs, such as elevated buildings, 
floodproofing measures, and green spaces. 

- More flood-resilient infrastructure. 

- Reduced damage to critical 
facilities during flood events. 

Local Governance and 
Community Involvement 

Top-down governance with 
limited community input. 

- Implement a bottom-up governance 
model for flood resilience. 

- Enhanced community ownership 
of flood management strategies. 

- Foster greater community participation in 
flood risk management. 

- More inclusive and responsive 
flood resilience planning. 
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Funding and Investment in 
Flood Protection 

Flood protection funding may 
be insufficient or slow to 
allocate. 

- Increase funding dedicated to flood 
protection. 

- More consistent and timely 
investment in flood resilience 
measures. 

- Secure government and private sector 
partnerships for infrastructure projects. 

- Strengthened flood protection 
infrastructure. 
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Table 26 outlines a structured action plan for enhancing flood resilience over a 10-year period, divided into short-term (0-2 years), medium-term (2-5 years), 
and long-term (5-10 years) phases. Each phase includes specific actions aimed at community engagement, data collection, infrastructure upgrades, policy 
review, and capacity building. The focus is on proactive measures, fostering community participation, and implementing sustainable practices to mitigate 
flood risks. Key components include establishing local resilience committees, conducting workshops, upgrading infrastructure, and creating comprehensive 
strategies that integrate community input and environmental considerations. The plan emphasises continuous monitoring and adaptation to evolving flood 
risks and climate challenges. 

Table 26 Suggested timeline for implementation 

Action Plan Area Specific Actions Timeline 
Short-Term (0-2 years): Initial Planning and Assessment 

Community Engagement & 
Awareness 

- Establish community flood resilience committees and begin 
consultations across key flood-prone areas (Moerewa, 
Kawakawa, Kerikeri). 

0-2 years 

- Conduct community workshops on flood risks and gather 
feedback. 
- Develop educational programs focusing on flood preparedness 
and traditional knowledge integration. 

Data and Risk Mapping - Begin mapping local flood risks, integrating community 
knowledge with existing flood data (e.g., GIS-based mapping). 

0-2 years 

- Develop and pilot a community-led flood mapping initiative. 

- Assess stormwater infrastructure and flood-prone areas to 
identify immediate upgrade needs. 
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Policy Review & Early Reforms - Review national and regional flood management policies, 
identifying gaps in proactive measures. 

0-2 years 

- Advocate for the inclusion of bottom-up governance in policy 
frameworks. 

Short-Term Proactive Actions - Begin small-scale pilot projects in flood-prone areas (e.g., 
stormwater upgrades, vegetation management along 
rivers/culverts). 

0-2 years 

- Test community-led preparedness strategies in small-scale, non-
catastrophic flood events. 

Medium-Term (2-5 years): Implementation of Proactive Flood Management Strategies 

Infrastructure Upgrades & Proactive 
Flood Mitigation 

- Begin implementing proactive flood mitigation projects 
identified in the short-term phase (e.g., stormwater upgrades, 
riverbank stabilization). 

2-5 years 

- Prioritise green infrastructure projects (e.g., wetlands, rain 
gardens, native vegetation restoration). 

Strengthening Bottom-Up 
Governance 

- Formalize community participation in local flood management 
decisions. 

2-5 years 

- Establish regular feedback loops between local councils, central 
government, and communities. 

Education & Capacity Building - Expand training programs for community leaders and local 
government officials on flood resilience and climate adaptation. 

2-5 years 
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- Strengthen the role of libraries/community centres as hubs for 
flood preparedness education. 

Monitoring & Evaluation - Set up a monitoring system to assess the effectiveness of 
implemented measures. 

2-5 years 

- Include community-driven monitoring to assess the impact of 
resilience strategies. 

Long-Term (5-10 years): Full Implementation and Sustained Action 

Comprehensive Flood Resilience 
Strategy 

- Develop a region-wide flood resilience strategy incorporating 
climate adaptation and sustainable land-use planning. 

5-10 years 

- Integrate flood risk reduction into urban/rural development 
plans to ensure future growth is resilient to floods. 

Major Infrastructure Projects - Complete large-scale infrastructure projects such as flood 
barriers, reinforced levees, and stormwater upgrades. 

5-10 years 

- Invest in regional resilience hubs and ongoing collaboration 
among councils, communities, and national authorities. 

Sustained Community Leadership - Ensure local leadership is engaged in long-term flood risk 
management. 

5-10 years 

- Provide support for community-driven flood resilience 
initiatives, engaging younger generations. 
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Policy Integration and National 
Alignment 

- Fully integrate proactive flood risk management policies at both 
national and regional levels. 

5-10 years 

- Establish national flood resilience targets in alignment with New 
Zealand's climate change goals. 

Continuous Review & Adaptation - Review flood resilience strategies every 3-5 years to ensure 
relevance based on new flood risk data and changing climate 
conditions. 

5-10 years 

- Evaluate the success of bottom-up governance and scale up 
strategies across New Zealand. 

Focus on Long-Term Proactive 
Measures Over Reactive Measures 

- Implement floodproofing infrastructure (e.g., retrofitting 
properties, upgrading stormwater systems). 

Ongoing (from 0-10 years) 

- Limit development in flood-prone areas through effective land-
use planning. 

- Increase community awareness and proactive preparedness 
behaviours. 
- Restore natural flood management systems like wetlands and 
floodplains. 
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Through these actions, Northland can shift from reactive responses to a more forward-thinking 
approach, better preparing for and managing flood risks in the long term. 

Q2: What are the key factors influencing community resilience to floods in Northland, and how can 
these factors be optimised to minimise flood impacts and enhance disaster management processes? 

This thesis identifies several critical factors influencing community resilience to floods in Northland, 
focusing on both individual and collective capacities to cope with flood risks. Key findings include: 

i. Community Knowledge and Engagement: A significant gap in intergenerational knowledge 
about flood preparedness and risk management was identified. Strengthening the role of local 
communities in understanding flood risks, through both modern education and traditional 
knowledge, is crucial. The thesis recommends increasing community involvement in flood 
management decisions through bottom-up governance approaches, ensuring that local needs 
and concerns are addressed. 

ii. Local Leadership and Social Capital: Strong community leadership and networks (such as local 
libraries and community centres) play a vital role in fostering resilience. Building social capital, 
through partnerships between councils, government agencies, and communities, ensures 
collective action and shared responsibility. 

iii. Infrastructure and Environmental Management: The thesis emphasises the importance of 
sustainable flood risk management practices, which include restoring natural flood 
management systems (e.g., wetlands, floodplains) and ensuring that infrastructure 
investments are resilient to climate change impacts. This includes designing flood protection 
systems that not only manage the risk but also enhance community resilience by restoring 
and protecting natural resources. 

iv. Education and Awareness Programs: Empowering communities through ongoing education 
about flood risks and resilience strategies is another critical factor. The thesis advocates for 
community-driven educational programs and flood resilience workshops to enhance 
preparedness and encourage proactive behaviour. 

11.2  Focus on long term proactive measures over reactive 
measures 

While short-term reactive measures (such as emergency response plans and flood relief efforts) are 
necessary to address immediate flood impacts, the key to improving long-term resilience in Northland 
lies in prioritizing proactive measures. These actions ensure that the region is better prepared for 
future flood events, reduces the costs and damages associated with flooding, and builds a resilient 
community capable of managing flood risks. 

The long-term approach focuses on: 

i. Floodproofing infrastructure, including retrofitting properties and upgrading 
stormwater systems. 
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ii. Land-use planning that limits development in flood-prone areas, which can help 
mitigate the severity of floods and avoid the need for costly recovery measures. 

iii. Community education programs to increase awareness and encourage proactive 
preparedness behaviours. 

iv. Restoration of natural flood management systems, such as wetlands and river 
floodplains, which help reduce the speed and intensity of floodwaters. 

Focusing on these proactive strategies helps reduce future flood impacts and supports a more 
sustainable, resilient approach to flood management over time. 

 

11.3  Thesis contribution to the current flood events issue in New 
Zealand 

This research, while focused on long-term strategies for flood resilience in Northland, can significantly 
contribute to addressing current flood events in New Zealand. Although the study emphasises 
proactive, long-term measures, the lessons learned from this research can be directly applied to the 
ongoing flood challenges in the country. Moreover, it offers insights into how to ensure that the 
lessons from these current floods are integrated into future resilience-building efforts, particularly by 
avoiding the intergenerational knowledge gap once flood events are no longer the immediate focus. 

1. Applying Long-Term Flood Resilience Lessons to Current Flood Events 

While the research centres on long-term flood resilience planning, the findings can offer crucial 
insights for immediate and short-term flood response in New Zealand. For example: 

i. Community Participation and Bottom-Up Approaches: The research emphasises the need for 
bottom-up governance and the integration of local knowledge in flood management 
strategies. This lesson is especially relevant to current flood events, as local communities are 
often the first to respond and can provide valuable insights into flood risks that may not be 
captured in broader assessments. Engaging local communities in the response and recovery 
phases can enhance the effectiveness of existing efforts, as they can provide real-time 
knowledge and recommendations for immediate flood mitigation. 

ii. Proactive Flood Management: The study calls for proactive flood mitigation measures, such 
as stormwater infrastructure upgrades and floodplain zoning, which are relevant to managing 
ongoing flooding. The importance of these proactive steps can be communicated to 
policymakers and local authorities involved in the current flood events, encouraging them to 
prioritise long-term strategies that reduce vulnerability over time, even in the face of 
immediate pressures. 

By connecting long-term resilience goals to current events, the research offers practical actions that 
can be taken to enhance flood preparedness and response in real-time. Risk reduction and 
infrastructure investment, such as improving flood barriers and drainage systems, can be reinforced 
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Empowering Local Communities: This research introduces the idea of a bottom-up approach 
to flood risk management, which is highly valuable. In New Zealand, and globally, top-down 
governance often results in slower responses, and communities feel disconnected from the decision-
making process. The emphasis on a more inclusive, community-based approach to flood resilience 
promotes local ownership, enabling communities to take proactive steps in disaster preparedness and 
response. This helps communities not only to reduce their vulnerability but also to build long-term 
resilience. 

Proactive Flood Management: By focusing on long-term, proactive flood resilience measures, 
this research is advocating for a shift in flood management strategy that prioritises prevention over 
reaction. While many current strategies focus on post-flood recovery, this work emphasises the need 
to mitigate risks and improve preparedness before a flood happens. This shift is critical for reducing 
the ongoing costs of flooding and minimising future damage. The findings and proposed action plans 
highlight how communities can plan and make the most of their resources. 

Sustainability and Intergenerational Knowledge: The research addresses the issue of 
intergenerational knowledge gaps, an often-overlooked barrier to building long-term resilience. This 
is especially relevant in a world where older traditions and local knowledge can be lost or 
overshadowed by technological advances. By suggesting ways to combine modern flood management 
tools with traditional knowledge, the research proposes a strategy that respects cultural heritage 
while adapting to the challenges of the modern world. This integration of both forms of knowledge 
can lead to more effective, sustainable flood risk management in the long term. 

Impacting National and Global Flood Resilience: While this research is focused on Northland, 
New Zealand, the lessons learned from the findings can have global applicability. Many regions face 
similar challenges with recurring, smaller floods, and this research provides valuable insights into how 
communities can better prepare for these events. Furthermore, this work aligns with global 
sustainability goals, such as SDG 11 (Sustainable Cities and Communities) and SDG 4 (Quality 
Education), by promoting inclusive disaster management and resilience-building through community-
centred approaches. 

Filling a Knowledge Gap in Flood Risk Management: As stated earlier, most existing research 
tends to focus on catastrophic events or larger-scale flood risk management measures. This work fills 
an important gap by addressing community resilience to recurring floods, emphasising the need for 
better understanding of local dynamics, preparedness, and response. The findings can provide much-
needed guidance for local governments and practitioners working to improve flood risk management 
strategies in similar regions worldwide. 

Therefore, this research contributed by addressing an often-neglected issue in flood risk 
management, prioritising long-term solutions and promoting community-led action. This research not 
only offers solutions to flooding but also lays the foundation for a sustainable, resilient future for 
Northland. By pushing for more inclusive, proactive flood management strategies and bridging 
knowledge gaps, the research is contributing to creating stronger, more resilient communities, not 
just in New Zealand but potentially in other regions facing similar challenges.  
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2011 Upper North Island Storm (Ex-
tropical Cyclone Wilma)

28-Jan 29-Jancategory 4

Ex-tropical Cyclone Wilma
Ex-tropical cyclone Wilma moved rapidly across the northeastern North Island on 
January 28 and 29, bringing very heavy rainfall and causing severe flooding and 
slips. About 280mm of torrential rain fell in the eastern hill country of Northland 
on January 28, This caused substantial damage to the region's road network and 
some water and sewage treatment plants.

(In May 2011, high downpour hit Kaeo area and overflow rivers creates floods in 
some areas)

Mitigation
Northland Regional Counciil on its Anual Plan 2011-2012 under the River 
Management Activity: Continuing to manage rivers to reduce flood hazard risk. 
Stage one flood reduction works undertaken in 2011/2012: works focused on 
channel maintenance within the CBD

Far North District
Property - rising floodwater at Kawakawa, 70 people evacuated from their homes. 
Water plant - Paihia's water treatment plant was damaged and residents were asked to 
conserve water.
Infrastructure - Roads were washed out in Moerewa, Kawakawa, Haruru Falls, Paihia, 
Opua and Kaeo with extensive slips across Northland. 

Whangerei District 
Flooding at Pipiwai area

Evacuation - Temporary welfare shelters were set up in Northland to house about 
70 people, after tropical cyclone Wilma battered the area on the night of January 
28. People from Kaeo through to Kawakawa were evacuated from their homes 
due to rising floodwaters.

Whangerei - In Pipiwai, firefighters used a boat to rescue a man and woman who 
were stuck up trees for more than three hours, due to the rising flood waters.

2009 Upper North Island Storm February 
and March

5-Mar 5-Mar

March 5
A large trough of low pressure over the Tasman Sea on the 5th joined with a new 
low from the subtropics. A slow-moving trough sat across the North Island on the 
6th.
February 27
A storm affected most places in the North Island, with heavy rain, flooding, high 
winds and heavy seas.  Rivers in the Far North were running high and fast on the 
morning of the 28th.

Far North District
Road access - During 27th Feb flooding, Kaeo was cut off by flooding on roads north of the 
intersection of State Highway 10 and Whangaroa Rd overnight. The town was only 
accessible by four wheel drives and trucks until the water began to subside around 9am.
Flooding at Kaeo - The Kaeo River peaked at 3 m at about 5:30pm on the 5th March. 
Flooding at Waikare - At Waikare Valley, a river threatened to burst its banks on the 
afternoon of the 5th, but did not.
Flooding at Kerikeri - The Kerikeri River peaked at about 3am on the 27th, reaching a few 
metres away from the Kemp House. It was much lower than the flood of July 2007, when 
less rain had fallen, as this time the bridge was not there to collect debris.

Whangerei District
flooding - Firefighters helped a resident on Silverstream Road clear a flooded trench at 
about 10pm on the 5th. 
Whangarei Harbour - Sewage spilled into Whangarei Harbour on the 5th and 6th March, 
after the Okara pumping station overflowed from 8.30pm on the 5th and the Hatea 
system overflowed two hours later. Swimming was banned for one week and shellfish 
gathering for one month in the harbour, from the Town Basin to Waikaraka.
Whangerei city - Heavy rain in Whangarei caused a sewage overflow at the Okara Park 
Pumping Station between 3am and 6am on the 28th February. People were warned not to 
swim or gather shellfish in the harbour. 1400 cubic metres of sewage was spilt into the 
harbour, but only a small amount of it was raw. An accident occurred on Reotahi Rd at 
Whangarei Heads just after 3pm, in which two cars collided. One person was reported to 
have chest and facial injuries.
Ruakaka coastal - water had to be pumped out from 33 boats moored at the marina that 
were in danger of sinking, and one boat did sink.
Car accident in Waipu - Two cars collided when one spun out on State Highway 1 near the 
summit of the Brynderwyns Hills near Waipu, at about 1.34pm on the 28th. Two Swedish 
tourists, the female driver and female front passenger of one car, both in their early 20s, 

Power cuts : 8 homes in Far North in march events and more in 
February event.
Three people died in Northland in car accidents on wet roads in 
February storm. Police attended at least 12 minor traffic accidents on 
the 27th and 28th that were attributed to the wet conditions.

2008 North Island Weather Bomb and 
Storm

26-Jul 29-Jul

North Island
The first storm of three in a one-week period. A deep low brought high winds, 
seas and rainfall to the upper North Island, causing widespread power cuts along 
with flooding and damage to trees and buildings. Three people were drowned in 
the Bay of Plenty.

Northland
The storm made landfall in Northland on the morning of the 26th. Winds gusts 
(130km/hr) brought down trees and power lines throughout Northland.
Northland had up to 140 mm (14 cm) of rain during the storm.
In the eastern hills from Kaeo to Whangarei Heads, up to 115 mm (11.5 cm) of 
rain was recorded from midnight to 2.30pm on the 26th. Several days later, fallen 
trees, slips and flooding blocked many roads in Northland on the 30th. All 
highways in Northland were affected by fallen trees, surface flooding, pot holes or 
slips. The biggest slip was on SH11 at Lemon's Hill, between Kawakawa and Opua, 
which was closed for most of the 30th.
On the morning of the 30th Northland was cut off from the south due to a huge 
slip on SH1 north of Warkworth and overnight flooding on the SH16 alternative 
route.

Far North District 
Property - homes were damaged in Kaikohe, Kerikeri, Mangonui and Russell.
Surface flooding - Towai Road at Maromaku, SH12 at Ngawha, and SH1at Rangiahua 
Bridge was closed by flooding. SH1 closed by a slip at Mangamuka Gorge and traffic was 
held up for some four hours. SH12 at Taheke in the Far North was affected by flooding on 
the 26th. Cars were trapped in the floodwaters near Rakauwahia Road. Mill Rd at 
Kawakawa was closed after heavy flooding earlier in the afternoon on the 30th. There was 
surface flooding in two places between Bulls Gorge and Cottle Hill on SH10 at Kerikeri on 
the 30th and a slip at Hayes Hill.
Infratructure 
Kaeo - SH10, the main road through Kaeo, was closed due to flooding on the 27th. Kaeo 
was submerged on the 26th, but the damage was nowhere as bad as the 2007 floods. The 
river knocked fences over and they were piled up with logs. There was some flooding 
around low-lying Dip and Omanu Roads, with about 1 m of water.
on the 29th, Kaeo escaped serious flooding overnight. There were many flooded paddocks 
and some minor roads were unpassable to smaller cars.
Panguru - Some 35 people sought shelter at Panguru's Waipuna Marae as a precaution, 
although the river did not burst its banks. Some roads in Panguru were still flooded on the 
29th, limiting access to the coast.
Moerewa - The Otiria Stream flooded at Moerewa, making access limited on SH1 where 
the bridge was flooding at the base of Turntable Hill. Traffic banked up at Moerewa.

Lake Owhareiti - on 24 August, a month after July flooding events, overflow from Lake 
Owhareiti near Pakaraka was eroding a valley through farmland, which was about six 
metres wide and 50 metres long, and flooding a private road to Lakeland subdivision, off 
Ludbrook Rd. The Northland Regional Council needed about $50,000 to lay pipes for a 
water outlet at the lake.

Whangerei District

Northland Region Overall
School closed early in Northland: 27
Highway road damages (26th-27th July and 29th July-1st August 
events) : $10 million
Highway network damages (29th July event): between  $1 million and 
$2 million

Far North District
Road damages : around $6 million.
House without power:  400 

Whangerei District
Damages to the area: bout $2 million ( About $2.5 million, including 
government subsidies, was diverted for storm repairs, leaving the 
Whangarei District Council short of cash for regular maintenance.)
House without power:  500

Surface flooding - Several northland's schools closed early 
Landslide at Dargaville - Fulton Hogan workers had been clearing a small slip 
there on the 30th when the rest of the bank gave way, closing the road. 

2008 North Island and West Coast 
Flooding

29-Apr 1-May

Storm
On the 29th, a deep low pressure system and associated trough approached New 
Zealand from the west. A warm front moved onto the Far North in the evening, 
while a larger cold front moved in from the west overnight. The combination of 
the systems resulted in thunderstorms in the north of the North Island, with some 
heavy downpours.
The hills and coastal areas north-east of Whangarei and parts of central Northland 
took most of the heavy bursts of rain on the 29th. Rain was especially heavy in the 
eastern hills of Northland.

Overall Northland -  large pools of water were visible on some farms
Flooding at Helena Bay, Otonga, and Russell

Evacuation - Northland firefighters attended flood calls every four minutes 
between 11pm and 12am, as well as attending slips, motorists stranded in flood 
waters and numerous houses and garages filled with water.
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Headline: Welfare shelters set up in Northland
www.nzherald.co.nz, 29 January 2011

Insurance Claim - $ 19.8 m (Northland and bay of plenty)
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1. Headline: Northland escapes the worst.
www.northernadvocate.co.nz, 7 March 2009
2. Headline: Flood-prone Kaeo escapes serious 
damage.
www.radionz.co.nz, 6 March 2009, 7:33am.
3. Headline: Northland residents on flood alert.
www.stuff.co.nz, Source: NZPA, 5 March 2009, 
10:42pm.
4. Headline: Storm brings flooding to Northland 
town.
www.newstalkzb.co.nz, 28 February 2009, 
8:08am.
5. Headline: Far North cleanup.
www.newstalkzb.co.nz, 28 February 2009, 
3:16pm.
6. Headline: Driver dies near Waipu.
www.northernadvocate.co.nz, 28 February 
2009.
7. Headline: Storm causes flap in tent town.
www.northernadvocate.co.nz, 2 March 2009.
8. Headline: Plenty of water but few problems 
as storm hits Northland.
www.nzherald.co.nz, Source: NZPA and 
weatherwatch.co.nz, 28 February 2009, 
11:30am.

First flood on 27 February caused road slips causing casualties

1.
2.
3.

1.
2.
3.



Flood Risk Reduction Development
The flood had fundamentally shifted the assessed flood risk for Kaeo area and 
East coast of Northland generally.
1. Improved understanding and management of flood risk in terms of community 
and stakeholder engagement 
2. Reduce risk from smaller floods through the remedial of river works. These 
works have focused on maintaining the efficiency of the floodplain and river 
channel to convey floodwaters, and primarily involve the removal of accumulated 
sediment from the river channel and removal of flow obstructions from the 
floodplain.
3. Informed decision-making for identify and assess risk 
4. Reduce risk from all floods, manage residual risk through flood warning and 
community response plan
5. Reduce risk long term by protection works for highest risk dwellings located on 
the flood plain and developing the flood scheme works.
6. Avoid creating future/ additional
risk by developing Risk management policy 

1. Interim Kaihu River Management Plan ( 2 July 
2007) - recovery plan after flood in March 2007-
Guidelines for managing the Kaihu River and its 
floodplain by landowners, residents and 
Northland councils.

2. Utilising the principles of NZS9401:2008 
'Managing Flood Risk - A Process Standard', a 
flood risk reduction strategy was developed for 
Kaeo. Development of the strategy was 
underpinned by the following key components:
a. Community and stakeholder consultation and 
engagement through the strategy
development process.
b. Flood hazard assessment, undertaken 
through hydraulic modeling. 
c. Flood risk assessment, based on an 
assessment of the depth and velocity of flood 
water and the potential for damage to property 
and loss of life.
d. Multi criteria analysis of flood risk reduction 
options, based on social, environmental, 
economic, cultural, technical criteria and degree 
of flood risk reduction, including scenario 
modeling of options where appropriate.

1. NIWA 2007 flood report
2. City Design Ltd (1999), Auckland City Flood 
Hazard Mapping, Technical Specification
3. Ministry of Environment (2008), the likely 
effects of projected climate change
4. NRC (2005), Kaeo River Flood Management 
Plan
5. FNDC (2007), Kaeo Storm Water Catchment 
Management Plan
6. Westmount School (2007), Northland's 
devastating deluge

1. The response and recovery actions focus in the most affected area, Kaeo 
township. This devastation events creates a major movement in provinding long 
term plan for flood management in Northland.

2. The flood scheme works proposed for Kaeo are designed to reduce the depth 
and velocity of flood waters in the Kaeo Township, protect the schools, improve 
access to Kaeo during flood events and provides a defended site that enables for 
future development/relocation of dwellings and businesses.

3. The area below Haruru Falls has had severe flooding in the past (1930s and 
1950s) and minor flooding in 1981. In the March 2007 floods the Haruru Falls 
Resort suffered severe damages on two fronts. It was inundated by the river on its 
lower side and partially demolished by landslips on its uphill side. Some 
protection to this facility could be offered by retaining walls, flood walls and a 
flood warning system. 

4. There are some assesment for Awanui flood management scheme's 
performance during the flood and refered for the future improvement works.

5. In Whangerei, The reservoir is not lowered in anticipation of floods
because of previous false alarms and water shortages. This situation is not 
satisfactory and measures
should be implemented to prevent a future disaster. 

1. The rainfall intensities were more than double the forecast amounts and 
warnings did not prepare people for what eventuated. 
2. There is a pervasive distrust of the reliability of heavy rain forecasts in 
Northland.  Many residents were caught unawares and serious losses occurred.
3. Many landslides took place in locations where previous hillside failures had 
occurred. All floods took place in locations where previous floods had occurred. 
4. Whangarei City was saved from serious flooding by its water supply reservoir 
which was, by chance, partially full at the onset of the storm.  
5. Situation update and review should be counducted in all of the flood 
management plan that affected by the floods. Measures should be implemented 
to prevent a future disaster. The flood protection measures could either be 
structural flood defence works, provision of sufficient flood detention storage 
based on more reliable forecasting systems, or a combination of these. 
6. Maungaparerua River/ Kerikeri river flood protection finds it dificult to predict 
the actual water level in the kerikeri level because of the kerikeri basin bridge. 
Debris collect on the bridge  and restrict its capacity to an unpredictable degree. 
Removal or raising of this bridge would help safeguard Kemp House and make 
flood levels more predictable. Flood detention basins could help reduce the flood 
peak levels.
7. Research effort should be focussed on better warning systems, provision of 
realistic inundation and landslide hazard maps and incorporation of these into 
regional development plans.

Collaboration between agencies for responding to the flood

1.
2.
3.

https://www.nrc.govt.nz/media/x4cczoyc/hydr
ologyv2.pdf

https://hwe.niwa.co.nz/event/February-
March_2004_North_Island_Ex-
tropical_Cyclone_Ivy

https://hwe.niwa.co.nz/event/March_2003_No
rthland_Flooding

https://hwe.niwa.co.nz/event/June_2002_Upp
er_North_Island_Weather_Bomb

https://hwe.niwa.co.nz/event/December_2001
_Northland_Flooding

1.
2.
3.

https://hwe.niwa.co.nz/event/November_2000
_Northland_and_Waikato_Flooding

1.
2.
3.

https://www.nrc.govt.nz/media/x4cczoyc/hydrologyv2.pdf
https://www.nrc.govt.nz/media/x4cczoyc/hydrologyv2.pdf
https://hwe.niwa.co.nz/event/February-March_2004_North_Island_Ex-tropical_Cyclone_Ivy
https://hwe.niwa.co.nz/event/February-March_2004_North_Island_Ex-tropical_Cyclone_Ivy
https://hwe.niwa.co.nz/event/February-March_2004_North_Island_Ex-tropical_Cyclone_Ivy
https://hwe.niwa.co.nz/event/March_2003_Northland_Flooding
https://hwe.niwa.co.nz/event/March_2003_Northland_Flooding
https://hwe.niwa.co.nz/event/June_2002_Upper_North_Island_Weather_Bomb
https://hwe.niwa.co.nz/event/June_2002_Upper_North_Island_Weather_Bomb
https://hwe.niwa.co.nz/event/December_2001_Northland_Flooding
https://hwe.niwa.co.nz/event/December_2001_Northland_Flooding
https://hwe.niwa.co.nz/event/November_2000_Northland_and_Waikato_Flooding
https://hwe.niwa.co.nz/event/November_2000_Northland_and_Waikato_Flooding
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Hikurangi swamp project first construction
1.
2.
3.

1.
2.
3.

1. the events of cyclone giselle focus more into Wahine events. The ava
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3.

1.
2.
3.

Higher population densities mean that more people are now living in hazardous 
locations. Research effort should be focussed on better warning systems, 
provision and publicising of realistic inundation and landslide hazard maps and 
incorporation of these into regional development plans.

Overall, the responses can ve divided into two periode, fighting the flood and 
living with the flood ( how to be more resilience to the flood).

there are developments in the legislatives, but 
mainly the acts structurised based on the 
hieararchy of responsibility. 





















https://www.qualtrics.com/powered-by-qualtrics/?utm_source=internal%2Binitiatives&utm_medium=survey%2Bpowered%2Bby%2Bqualtrics&utm_content={~BrandID~}&utm_survey_id={~SurveyID~}


Day Location
Monday, 7 June Albany - Whanagrei via Waipu - Ruakaka 8:00 am 11:00 am

Lunch 11:00 am
Whangarei Library 1:00 am 5:00 am

Tuesday, 8 June NRC meeting 9:00 am 10:00 am
WDC Meeting 10:00 am 11:00 am
Ngunguru - Tutukaka - Matapouri 1:00 pm 6:00 pm
Accommodation in Whangarei 7:00 pm

Wednesday, 9 JuneWhangarei - Kawakawa - Paihia 8:00 am 9:00 am
Kawakawa library 9:00 am 12:00 am
Paihia library 1:00 pm 5:00 pm
Paihia/ kerikeri hotel 6:00 pm

Thursday, 10 June Kerikeri library / FNDC 8:30 am 12:00 pm
Kerikeri - kaeo 12:00 pm 1:00 pm
Kaeo Library 1:00 pm 4:00 pm
Kaeo - Mangonui - Kaitaia 4:00 pm 6:00 pm
Kaitaia hotel 7:00 pm

Friday, 11 June Kaitaia Library 8:00 am 5:00 pm
Kaitaia - Dargaville 5:00 pm 8:00 pm
Dargaville hotel 8:00 pm

Saturday, 12 June Dargaville library 9:30 am 12:30 pm
Ruawai community 12:30 pm 5:00 pm
Dargaville hotel 6:00 pm

Sunday, 13 June Dargaville - Managwhai 9:00 am 11:00 am
Mangawhai Library 11:00 am 3:00 pm
Mangawhai - Albany 3:00 pm 4:30 pm
Albany 5:00 pm

Time



Activities
Travel time Intercity (1 hr 45 min)
lunch
Survey/Interview community
Meeting / Interview
Meeting / Interview
Travel time (30 min), observation
Accomodation
Travel time (1  hr), observation
Meeting / Interview
Survey/Interview community
Accomodation
Survey/Interview community
Travel time (30 min), observation
Survey/Interview community
Travel time (1 hr 20 min), observation
Accomodation
Survey/Interview community
Travel time (3 hr)
Accomodation
Survey/Interview community
Observation
Accomodation
Travel time (1 hr 30 min)
Survey/Interview community
Travel time (1 hr 30 min)
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Kerikeri-Waipapa River Working Group 
Friday 15 October 2021 at 10.00am 
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The Objectives Key Action What has been done
Finding during the flood / how 
does it work during the flood

�{���/�����v�š�]�(�Ç�����v�����µ�v�����Œ�•�š���v�����Œ�]�•�l��
scenarios (including the 
components of hazard, exposure, 
vulnerability, and capacity), and 
use this knowledge to inform 
decision-making. 

How: identify the risk/ 
understand the component of 
risk

The regional council referred to 
the central government 
guidelines.

Risk communication is not 
reaching to all element of 
society.

Developing Community Solution 
Plan

There are two things happened 
during flood readiness - a vertical 
and horizontal point of 
communication.

Readiness Goals: Informed decision making 

1. A community representative 
get some news from the 
government or media - then 
contact other community 
leaders 

2. These community leaders 
then inform their community 
via phone, knocking on doors, 
community meeting,  and 
Facebook group. 

Issues:

Not many mentioned about the 
communication line from 
government that goes directly to 
the individual.

Only some part of community 
were included on the meeting - 
majority has good educational/ 
expertise background

Indirect communication - missed 
in translation/ different 
understanding from what the 
government intention.

 

Build risk awareness, risk 
literacy, and risk management 
capability, including the ability 
to assess risk

Readiness

Goals - community can assess the 
risk and manage capability to 
protect

Ability to asses the risk, mainly by 
provide the relevant information 
on the website.  Some 
information provided during the 
community flood meeting.

This is still limited to the user 
benefited from the tools 
provided by the government. 
when the community asked on 
how do they know if they are 
safe from the flood, the answer is 
because it never flooded. 
However, in July 2020, the area 
suddenly flooded and the 
community are not prepared.



Understand the economic impact 
of disaster and disruption, and 
the need for investment in 
resilience; identify and develop 
financial mechanisms that 
support resilience activities

Economic impact of disaster, 
investment in resilience, financial 
mechanism

Flood rate
Majority not have flood 
insurance - struggle to recover

Infrastructure funding for flood 
protection

Readiness - for Recovery
Goal - steady economy to 
support resilience

Insurance
Aids cannot covers - leaving in 
the unsuitable condition

Aids scheme from central govt

Sending discussed on the 
community meeting

Goals - community can assess the 
risk and manage capability to 
protect

Ability to asses the risk, mainly by 
provide the relevant information 
on the website.  Some 
information provided during the 
community flood meeting.

This is still limited to the user 
benefited from the tools 
provided by the government. 
when the community asked on 
how do they know if they are 
safe from the flood, the answer is 
because it never flooded. 
However, in July 2020, the area 
suddenly flooded and the 
community are not prepared.



�{���W�µ�š���]�v���‰�o���������}�Œ�P���v�]�•���š�]�}�v���o��
structures and identify necessary 
�‰�Œ�}�����•�•���•���t���]�v���o�µ���]�v�P�������]�v�P��
informed by community 
�‰���Œ�•�‰�����š�]�À���•���t���š�}���µ�v�����Œ�•�š���v�������v����
act on reducing risks

How:  identify necessary 
�‰�Œ�}�����•�•���•���t���]�v���o�µ���]�v�P�������]�v�P��
informed by community 
perspectives

Understand and act on reducing 
risk  (informed by community 
perspective)

We found that not wide range of 
community involved on the flood 
meeting. In one of the meeting, 
community that lived very close 
to the where the meeting held 
they have no idea of what's going 
on.

Efforts to have catchment 
meetings involve community 
representatives, experts, and 
organisation representatives.

Reduction
Goals: understand and act on 
reducing risks

This helps the government to 
understand different 
perspectives and different issues 
faced by the different elements 
of the community. 

The community still strongly 
follow the leader over the 
government organisation, 
therefore it is necessary to make 
the leader and the government 
on the same page and be part of 
reduction plan.

Address gaps in risk reduction 
policy (particularly in the light of 
climate change adaptation)

How: assessing the current policy 
and compare to the situation

Reduction
Goal: address the gaps for risk 
reduction

�{�����v�•�µ�Œ���������À���o�}�‰�u���v�š�����v����
investment practices, particularly 
in the built and natural 
environments, are risk-aware, 
taking care not to create any 
unnecessary or unacceptable 
new risk.

How: development practise are 
risk aware

Strategic Plan that covers, 
lessons learned for 
improvement. However, this 
often too general.

Flood recorded, data available to 
those who need - to what 
extend?

There are flood record but not 
easily accesses by the public, this 
one served case by case. There 
are HWE catalog record the 
wheather event impact (including 
flood) but this is not recent.

The regional council refer to the 
standard guidelines xxx, the 
strategic plan, and the 
infrastructure plan.

Floodplain policy on the landuse 
plan are not widely discussed. It 
was found that many discussion 
gravitate towards protecting the 
houses/ property from flood by 
protecting the building - but not 
yet necesarilly on the large scale 
such as area base, where to 
develop and where not. Althugh 
the house protection is good and 
useful, it is dangeoruse if people 
take it as a long term activities as 
this is a recurring flood and based 
on the prediction ithe intensity 
and tyhe frequency is highere.



Reduction - recovery 
(mitigate/prevention)

Goal: Not to create new risk

(The lessening or minimising of 
the adverse impacts of a 
hazardous event)

There are flood record but not 
easily accesses by the public, this 
one served case by case. There 
are HWE catalog record the 
wheather event impact (including 
flood) but this is not recent.



What different/better/ How this 
research contribute

Recommendation Way forward

Conduct an annual survey of 
public perceptions of risk, 
resilience and preparedness.

Direct line of communication 
source

or if the information going from 
the representative, make sure 
that the representative present 
on the same line and include 
both parties of agree/ not agree. 
Get feedback and provide the 
representative from the 
government in the community 
meeting as well to provide 
explanation if required.

Long term goal: communications 
on risk more relevant and easily 
accessible.

on our research talking 
communicating risk through 
maps discusses on what are the 
gaps for this to be effectively 
applied. It is found that many 
local community are still knot 
included o the flood meeting 
therefore the information are 
not well distributes. This linked 
to the objective above as well.

Provide the training/workshop or 
create events specifically for this, 
engage young people at school. 
Working with organisation like 
NZ redcross to spread awareness 
and facilitate volunteer / training.

This flood meeting largely involve 
adult, however, we also need to 
build awareness on the younger 
generation - that they can bring 
home and applied

Often promote on the town / 
posters

Literature review on the flood 
risk scenario and point the gap 
and the regional vulnerability. 
Key point to address and to 
discuss further.



More research encourage and  
facilitated on the Northland

Understanding on how 
community recover from flood - 
this can be lessons learned for 
preparation.

Encourage people to have 
insurance

Understand on infrastructure 
protection strategies

Encourage to protect the 
property

Way on decision to be more 
transparent - regarding 
investment on infrastructure.

Provide materials/ workshop on 
how the individual can protect 
their property

Transparency on budget - can be 
trough local news etc so people 
knows where their money goes.



Comparing the government plan 
and what community 
experienced by investigation and 
site observation.

This comparison resulted on the 
gap on:

Information distribution

Inclusion of wider community 
representative

Point on different information 
intention - what government 
intention vs what community 
perceived

The issue was raised on the 
paper: why still build on 
floodplain? Highlighting the gap 
in policy and the 10 
recommendation on how we can 
start developing a healthy 
floodplain and discourage people 
from building on it.

And the overview of flood risk 
management policy in NZ provide 
the suggestion on the decision 
line

We have identify the historical 
flood from 18xx to the flood 
caused by cyclone Gabrielle 
2023.

Measurement tool, regional 
record update is necessary. 
Knowing where historical flood 
happen, current flood on flood 
maps, and prediction, and 
anomaly flood location are to be 
recorded as water flow will tell us 
something.

Community have a clear who is 
the community representative 
and who is the government rep 
for their community.

What is acceptable action to 
what degree need to be 
determined and regulated. Asess 
the 10 recomendation on how to 
stop building on floodplain.



We have identify the historical 
flood from 18xx to the flood 
caused by cyclone Gabrielle 
2023.

Measurement tool, regional 
record update is necessary. 
Knowing where historical flood 
happen, current flood on flood 
maps, and prediction, and 
anomaly flood location are to be 
recorded as water flow will tell us 
something.
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THE DIFFERENCES BETWEEN A DOCTORATE WITH PUBLICATIONS AND  
A TRADITIONAL THESIS OR DOCTORATE BY MONOGRAPH 
The “Doctorate with Publications” is an alternative to the traditional “Doctorate by Monograph” approach to writing the doctoral 
dissertation.  

In a traditional Doctoral thesis by Monograph, the doctoral student writes up their research in a comprehensive thesis or book 
form, with typically discrete chapters that cover for example, an introduction, literature review, conceptual development or 
methods, results and analyses, discussion, and conclusions. The monograph approach demonstrates both depth and breadth of 
knowledge in the student’s discipline within a single tome. Often only once the doctoral thesis is completed is an attempt made to 
publish one or more research articles arising from the work, which are then submitted to academic journals or other appropriate 
peer-reviewed literature.  

In a Doctoral thesis with Publications, the doctoral student authors or co-authors multiple articles on their research during their 
doctoral programme. These articles are then collated and linked together to constitute the doctoral thesis. Each article will be 
structured in a way that is appropriate for the field and specific publication, often typically comprising an abstract, introduction 
with literature context, conceptual development or methods, results, analyses, discussion, and conclusions. This may lead to some 
repetition in a thesis of this nature, which is not in this context seen as a flaw. It is important to recognise that a thesis with 
publications is not composed exclusively of publications (see structure below). A doctoral thesis with publications must still 
demonstrate sufficient breadth and depth of knowledge in the discipline but does so using an appropriate number of discrete 
published articles as chapters (see below). 

 

GUIDELINES FOR PREPARING A THESIS WITH PUBLICATIONS (TwP) 
Candidates considering presenting their thesis with published work should consult with their supervisors early in their candidature 
to determine whether the thesis with publication format is appropriate. If a candidate is considering this format, it is expected that 
this be identified as part of the ‘confirmation of registration’ candidature milestone process.  

A Doctorate with Publications requires a candidate to present a thesis comprising typically between two and six research 
papers/publications. The exact number of publications included in the thesis may vary by discipline. Students may write a 
monograph thesis and publish just one paper. The publications may be various stages of publication at the time of thesis submission 
for examination. 

The expectation is that the doctoral candidate should target mainstream journals in their discipline for publication of their work. 
Wherever possible aim for international and highly ranked journals, or a journal with a robust peer review process.  

Publications contributing to the doctoral thesis must have been written during the period of candidature enrolment and 
supervision in the doctorate, and candidates cannot present material which was published prior to their doctoral enrolment as 
part of the thesis. 

Published material may be submitted for examination once only and by one doctoral candidate, so where team research is involved, 
it is important to clarify roles at an early stage. In special circumstances, different parts of the same publication may be submitted 
for examination by different candidates (e.g. where experiments and modelling have been done by different people). This will need 
to be clarified in a statement of contribution that is required to accompany each chapter comprising a publication (see below). 
 

Where work has been published, the journal/publisher may need to give copyright permission for the material to be included in a 
thesis which will be placed in the Library’s electronic repository. Candidates should gain copyright clearance as early as possible if 
this is the case. It should however be noted that thesis chapters comprising discrete articles/publications must be formatted 
according to a consistent style within the body of the thesis and not according to publication formats. Usually journals permit 
reproduction of pre-print versions of articles that are not in final publication format. 

DOCTORAL THESIS WITH  PUBLICATIONS GUIDELINES 
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Candidates can change their decision to present their thesis in the thesis with publication format and revert to a monograph format 
during their candidature (for example, if results do not go as expected and are not deemed publishable), as long as the decision 
does not impact on the time to completion and the thesis submission is within the doctoral guidelines. 

 

STRUCTURE OF THESIS WITH PUBLICATIONS 

Thesis structure will vary depending on the number of research papers to be included. A thesis with publications may consist of a 
combination of published and non-published chapters. The thesis may therefore include papers that: 

�x Are in the (final) process of being prepared for publication in a peer-reviewed journal (in prep.) 
�x Have been submitted for publication in a peer-reviewed journal but not yet accepted (in review, including in revision after 

reviewers’ comments) 
�x Have been accepted for publication in a peer-reviewed journal but not yet published (in press) 
�x That are published in a peer-review journal, edited book chapter, or equivalent. 
�x That are in exhibitions, site specific installations, film, video, scores (with exegesis) 

Some chapters may include work that is not publishable, but which nevertheless contributes to the subject body of knowledge and 
is thus admissible for doctoral research. A doctoral thesis with publications may therefore partly or (nearly) entirely comprise 
research papers.  

Notwithstanding the previous paragraph, the thesis must have an overall introductory chapter which outlines the topic, justifies 
the research, identifies research objectives and outlines the thesis structure, indicating those chapters that have been written as 
papers for peer-reviewed publication.  

Before the start of each chapter which represents a research paper or publication, the candidate must complete and include a DRC 
16 ‘Statement of Contribution – Doctorate with Publications/Manuscripts’. The DRC 16 outlines the student contribution, 
authorship, intended target journal and the status of the publication. 

The research paper/manuscript should be presented in the same form as they were presented, or intend to be presented, for the 
target journal, with exception that the referencing and text formatting should be standardised throughout the thesis and must be 
in the body of the chapter.   

The candidate should outline the links between the chapters/research papers. A chapter comprising an article will necessarily 
include an opening paragraph linking with the preceding chapter and/or a closing paragraph linking to the next chapter, in which 
the overall fit of the article is set clearly within the body of research that is the doctoral thesis.   

The candidate must ensure that all methods used in the body of research for the thesis are clearly described in the thesis. These 
are usually contained within the method sections of the corresponding papers. However, appendices should also be used to outline 
or expand upon methods that may have been abbreviated for publication. Any data and discussion that was also abbreviated to 
conform to the strictures of the publication process, including information published as supplementary material should also be 
included in appendices to the thesis. If appropriate, it is also acceptable to have unpublished chapters that may focus on a 
methodology, or set of results, but also the methodology chapter (or parts thereof) may be published. Unpublished chapters are 
entirely admissible in a thesis with publications. The thesis introduction should clarify what chapters are published and they should 
be referenced accordingly.  

The thesis should conclude with a final chapter providing a synthesis of the work as a whole presented in the body of the thesis. It 
is important that discrete published chapters are brought together in this coherent synthesis to demonstrate the overall 
contribution to knowledge provided by the body of research within the thesis. Final overall conclusions revisiting the research 
objectives draw the thesis to a close at the end of the synthesis, or as a short, discrete chapter according to preference and 
disciplinary practice.  

Formatting of the final thesis may be a challenge as the thesis should be a whole, presented in the same font and format, so figures 
and tables have to be renumbered and references consistently formatted. 

The thesis with publications must still work as an integrated whole, address a significant research question or questions, and 
present a clearly identified original contribution to knowledge of the subject with which it deals.   

 

 

AUTHORSHIP OF THE PUBLICATIONS 
The authorship of publications is determined based on the APA authorship guidelines, which also highlight that the supervisors are 
NOT automatically the authors on all publications arising from the candidate’s research for the doctorate. Only supervisors who 
have contributed sufficient intellectual knowledge to an academic paper that is part of a doctorate with publications should be 
included as co-authors of that academic paper. Authorship of publications is decided by discussion and agreement between the 
supervisors and candidate. 
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In some cases, the candidate may be the sole author of a publication(s). Where the candidate is a joint author with supervisor(s) 
and/or others, the contribution by the candidate is normally expected to be in the capacity of first/primary author. Multi-authored 
papers in a thesis must have a substantial and significant contribution by the candidate. The principal supervisor signs the 
‘Statement of Contribution: Doctorate with Publications/Manuscripts (DRC 16)’ specifying the candidate’s contribution. To protect 
the interest of candidates, it is important that authorship is discussed at an early stage of candidacy, ideally with the involvement 
of an independent party, such as the unit postgraduate coordinator, with an ideal context being the confirmation process.   
 
Candidates are advised to fully reference previous publication of their own sole-authored work, including graphs, tables and images 
that they themselves have generated. Any other intellectual content must be fully and appropriately referenced to the person(s) 
that supplied them. They are then able to sign a statement that the thesis is their own work.  
 
 

EXAMINATION 
The candidate is expected to have a working knowledge of all parts of the thesis, and to be able to answer questions about the 
thesis as a whole in the oral examination.  
 
The University sets the standard by which theses are examined, and acceptance of any part by a publisher does not necessarily 
mean that it meets examination standards. Examiners will be instructed to examine all parts of the thesis with equal rigour and 
may request major or minor changes to any part of the thesis regardless of whether it has been published or not. Material included 
in a thesis with publications is clearly of publishable quality, but the candidate’s understanding of their body of work in its 
constituent parts, as well as the whole, must be examined. 
 
Whether a candidate submits their thesis in traditional monograph form or with publications, examiners will still be asked to 
examine the thesis following the same guidelines: 

�x That the candidate shows familiarity with, and understanding of the relevant literature 
�x The thesis provides a sufficiently comprehensive study of the topic 
�x The research questions have been identified 
�x The methods adopted are appropriate to the subject matter and properly applied 
�x The research findings are documented and explained coherently 
�x The thesis as a whole makes an original contribution to the knowledge of the subject with which it deals, and the candidate 

understands the relationship of the thesis to the wider context of the knowledge in which it belongs. 
 
It is advisable for supervisors to select examiners who are familiar with the Doctorate with Publications format if at all possible.  
 
 

FREQUENTLY ASKED QUESTIONS 

Which is of more value? A TwP or a monograph? 
�x For the examination process there is no difference. Some candidates may find it beneficial to have published papers in their 

thesis for subsequent job opportunities or for applications for a post-doctoral research position. An examiner will not see a 
monograph of lesser value if it meets all the criteria for doctoral studies.  

How do you structure a TwP?  
�x It is similar to a monograph. Introduction chapter; followed by the literature review (which may or may not be published), 

then one can have a methodology chapter, but it is not required; and then the chapters which may or may not have been 
published already (in prep/review/press/published). The last chapter is the discussion or synthesis where the whole thesis 
and research must be discussed and the novel contribution covered.  

�x Chapters may require additional introductions and conclusions to ensure clarity of relationship with broader thesis. 

Each published article typically describes literature, methods etc. So how do you avoid repetitive writing across the thesis chapters? 
�x This cannot be prevented, but the candidate should try to minimise where possible. Although a paper may have been 

published, it will still be ‘examined’ as part of the overall thesis, and repetition will be taken into account by the examiners. 

How does a New Zealand TwP measure up against a doctorate (usually by monograph) in the U.S.? 
�x There is no difference. The same academic principles (e.g., original contribution to knowledge etc) apply to both versions. 

The required word limit still applies. 
�x Even if much of the content has been published in peer-review outlets the thesis must still pass as a doctorate (an original, 

coherent contribution as a body of knowledge to the discipline). 

Is different work involved in a TwP compared to a monograph? 
�x Yes. One has to plan the chapters as papers, start writing earlier in the doctorate and while writing the thesis, submit and 

revise previous chapters/ papers as per the reviewer’s comments. Once a paper is submitted, control is in the hands of the 
journal editors. 
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Is there anything to prevent you from publishing while presenting your thesis in a monograph form?  
�x No not at all.  

 
Is there a minimum or maximum number of publications per thesis?  

�x No. It can vary, often only one chapter is actually published, others maybe under review, and some submitted. Generally, it 
is expected that there are between two and six chapters which are in published format (in prep/review/press/published). 

Is it more challenging to produce a TwP when conducting research from a mixed method or humanities approach? 
�x Potentially. This option is most likely to be useful in cases where a student has already some experience in producing articles 

or reports and therefore seeks to pursue a TwP given familiarity with this genre. However, it may be more difficult to ensure 
a coherence of work around an overarching research question in these fields.   

What are the rules around authorship? Does the doctoral candidate always have to be the lead author? What if the journal doesn’t 
use a first author system, and instead lists them alphabetically? 

�x It is expected that the candidate is the lead author. In Humanities and Social Sciences, the usual practice is to rank authors 
alphabetically unless one author is a clear lead author, in which case the position of names can at times be determined by 
contribution. Massey expectation is that authorship is determined based on the APA authorship guidelines. 

Does qualitative research (that is done from a science discipline) sit well with publications? 
�x There is no reason why not. It will be important to select journals carefully and choose the most appropriate publication 

outlet for the work. 

If your supervisor is new to TwPs, who else can a student go to for advice (for both the student and the supervisor)? 
�x GRS, and they can refer the student to staff whose students regularly do TwP.  
�x Postgraduate Coordinators in the academic units. 

How are ethics managed and integrated into the TwP process? 
�x There is no difference. If a researcher is working with people or animals, the ethics process needs to be addressed and 

discussed in the papers/ chapters.  
�x There are ethical considerations with regards to co-publishing that need to be considered (i.e. ensuring student work is 

appropriately recognised in publications). 

Monograph vs. TwP - Is this a personal decision or does it have to be justified in another way? 
�x The student and supervisory panel should discuss the format of the thesis in the provisional year. Supervisors and students 

should both agree that TwP is the best avenue.  

When do you decide which journal to submit to? How do you make that decision? How do you make sure that you stay productive 
in that process? 

�x The journal should be discussed with the supervisors. Once one paper is submitted the candidate should start the next one 
or work on the literature review. 

�x Ensure good quality publication outlets (well known, well ranked) to ensure strong reviews and to maximise student benefit. 

What are some of the challenges associated with TwP? And what tips/advice is there for overcoming those challenges? 
�x Staying within a time frame and not extending the Doctorate while waiting for papers and reviews. Keep productive while 

waiting for an Editor’s reply. 
�x Dealing with reviewer’s comments can be challenging, but your supervisors should provide support, and this provides good 

preparation for examiners comments.  
�x Formatting of the final thesis may be a challenge as the thesis should be a whole, presented in the same font and format. 

So, figures and tables have to be renumbered and references consistently formatted because the thesis is a publication in 
its own right and as such should be a cohesive document.  

�x Ensuring the student retains a birds-eye view of the thesis as an overarching project that, with all parts working together, 
makes an original contribution to the field. 

When you decide to do a TwP, is there a formal process for that, or is it simply an agreement that you make with your supervisor(s)? 
�x There is no formal process. Just an agreement between the student and supervisor(s). However, there are forms that need 

to be completed as part of the submission of the thesis which attributes the contribution of the candidate and other authors 
for those chapters in the thesis that are publications or in the process of publication (in prep/review/press).  

 
 
 
 If in doubt, please contact your supervisor.  
 

 
 
 
 
 
  



Ref Reviewer Comment Planned/Made Change Response/Explanation

1

Include a list of abbreviations after the 
list of tables. Some abbreviations are 
used without being introduced (e.g. 
UNDRR, IPCC).

Add a new 'List of Abbreviations' section 
after the Table of Tables. Ensure all 
abbreviations are spelled out at first 
mention.

Agreed. A list of abbreviations has been 
added for clarity and consistency. All 
abbreviations are now introduced 
before first use.

2
Abstract lacks specificity on data 
collection and theoretical contributions.

Revise abstract to include number of 
interviews, surveys, and key 
contributions (e.g. bottom-up 
governance, resilience framework).

Revised to clearly specify methods, 
contributions, and novelty in the 
abstract.

3
Multiple aim statements and unclear 
context in Section 1.1.

Reframe and unify the thesis aim in 
Section 1.1. Align wording with thesis 
title and research objectives.

Revised Section 1.1 to clearly state the 
central aim and scope of the study. 
Redundant phrases were removed for 
clarity.

4
Section 1.2 title suggestion: Change to 
�^�������Œ���•�•�]�v�P���Z�����µ�Œ�Œ�]�v�P���&�o�}�}�������Z���o�o���v�P���•��
�]�v���D�µ�o�š�]�r�>���À���o���]�v���E���Á���•�����o���v���_�XUpdate section title accordingly.

Title changed as suggested for precision 
and clarity.

5 Add in-text citations to support claims in 
Section 1.2.

Add supporting references for flood 
impacts and recent events in New 
Zealand.

References from NIWA (2021), NEMA 
(2022), and IPCC (2021) added.

6 Chapter 2 Section 2.3.5 lacks in-text 
citations.

Add multiple recent and relevant 
academic references to support the 
listed lessons.

Citations from relevant peer-reviewed 
studies have been added to strengthen 
the section.

7

Inconsistent use of 'natural disaster' vs 
'natural hazard'.

Standardise terminology across all 
chapters to use 'natural hazard' unless 
quoting specific sources.

Terminology revised throughout the 
thesis for consistency with the 
argument presented in Section 2.2. Note 
that the use of hazards is recommended 
if it is talking specifically to "natural" 
hazards. Referring to Flood as a disaster 
is correct, only not flood as natural 
disaster but flood disaster is part of 
natural hazard phenomena

8
Theoretical foundations of resilience, 
strategy development, and capability 
building are underdeveloped.

Expand Chapter 2 to include in-depth 
discussion of theoretical frameworks 
with citations.

Theoretical underpinnings of key 
concepts now explicitly discussed and 
cited to meet PhD-level expectations.

9
Figure 9 and 14 lack source citation.

Add source citations for all figures 
where applicable.

Citations have been added for Figure 9 
and Figure 14 to acknowledge original 
sources.

10 Justification of research methods and 
generalisability is insufficient.

Revise Chapter 3 to include rationale for 
chosen methods, sample size, and 
triangulation process.

Added detailed justification of methods, 
sampling strategy, and addressed 
generalisability and bias.

11
Chapter 3: Discrepancy between 
research questions/objectives in Section 
3.5.2 and Table 1.

Align all research questions and 
objectives across Chapter 1, 3, and 12.

Revised to ensure consistent research 
questions/objectives throughout thesis.

12 Insufficient detail on data collection 
(interviews, surveys, booths, timelines).

Add a table summarising all data 
collection stages, sample sizes, and 
timing.

Table with detailed data collection 
stages, sample size, and timelines 
added.

13 Statistical analysis methods for 
quantitative data not specified.

Describe statistical analysis 
tools/methods used (e.g., SPSS, 
descriptive stats).

Statistical methods for survey analysis 
clarified in methods section.

14 Chapter 4: Research questions and 
objectives are misaligned.

Revise research question to reflect 
actual study focus and align with sub-
questions.

Main research question revised to 
reflect the Northland-specific scope.

15 Sources missing for statistics and claims 
in Section 4.2.3.

Add in-text citations for all statistical 
claims and data sources.

Citations from Nature and relevant 
urbanisation/flood risk literature added.

16
Clarify terms like 'near' and 'close' in 
Table 6; explain soil condition 
assessments.

Define spatial terms and briefly describe 
soil condition assessment method.

Clarified proximity terms and added 
observational criteria for soil evaluation.

17 Chapter 5: Figure 25 lacks source, Figure 
26 text hard to read.

Add citation for Figure 25 and replace 
Figure 26 with a higher-resolution 
version.

Sources added; low-quality figures 
updated for legibility.

18
Chapter 6: Font inconsistency and 
formatting issues.

Standardise font across section 6.1 and 
correct spacing in headings.

Formatting and font issues corrected 
throughout Chapter 6.

19
Chapter 7: Table 13 and 14 missing 
sources.

Add citations for Tables 13 and 14 from 
local law documents. Local legal sources cited for both tables.

20
Chapter 12 (now chapter 11): No 
acknowledgement of limitations; 
unclear theoretical contribution.

Add section discussing limitations and 
clarify theoretical framework 
contributions.

New paragraph added to address 
research limitations and theoretical 
implications.
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Ref Reviewer Comment Planned/Made Change Response/Explanation Thesis Section

1
Chapters 4, 7, 8, and 10 (conference papers) 
do not meet the standard for standalone core 
research outputs.

Integrate key content from these chapters 
into background or literature review sections.

Agreed for chapters 7 and 8.  The content 
from these chapters has been integrated and 
reframed to strengthen the thesis's core 
narrative as a new Chapter 7. Been discussed 
and agreed that  Chapters 4 and 10 are 
believed to be more valuable as standalone 
chapters.

Chapters 7

2
Chapter 5 is underdeveloped, particularly in 
its methodology and connection between 
data and findings.

Revise Chapter 5 to clarify methods, sampling 
details, and enhance data-analysis 
connection.

Chapter 5 has been substantially revised to 
clarify methodology and strengthen analytical 
linkages.

Chapter 5

3
Section 2.3 lacks analytical insights from 
historical examples.

Add analytical commentary and lessons 
learned from international resilience cases.

Section 2.3 revised to include deeper analysis 
and practical lessons from comparative 
resilience examples.

Chapter 2, Section 2.3

4
Include more recent risk management 
standards, such as AS/NZS ISO 31000.

Expand discussion to include current risk 
standards and tools (e.g., consequence-
probability matrices).

Recent standards and frameworks (AS/NZS 
ISO 31000) incorporated to broaden 
conceptual base.

Chapter 2

5
Lacks reference to Ministry for the 
���v�À�]�Œ�}�v�u���v�š�[�•���î�ì�î�ì���E���š�]�}�v���o�����o�]�u���š�������Z���v�P����
Risk Assessment.

Include and cite the 2020 NCCRA and align its 
key findings with thesis discussions.

NCCRA 2020 now included to provide 
national policy context for flood-related risks.

Chapter 2

6
Seven research questions outlined initially are 
reduced to two in the conclusion without 
explanation.

Ensure consistency of research questions 
throughout and explain any refinement in the 
conclusion.

Research questions aligned across all 
chapters; conclusion now explains synthesis 
and narrowing.

Chapters 1, 3, 12

7
Methodology across chapters lacks an 
overarching framework; rationale for varied 
methods unclear.

Introduce a unifying methodological 
framework in Chapter 3 and explain variation 
across chapters.

A consistent framework has been established; 
variations across chapters now explicitly 
justified.

Chapter 3

8
Chapter 5: Survey distribution, key 
informants, and workshop data unclear.

Clarify sampling methods, distribution 
strategy, and roles of respondents in Chapter 
5.

Clarified survey and workshop details; Table 9 
updated for transparency.

Chapter 5

9
Figures are low quality or lack clarity; unclear 
citations (e.g., Figure 1).

Replace low-resolution figures with high-
quality versions and add citations.

All figures updated for clarity and proper 
citations included in captions and text.

Multiple chapters

10
Conclusion lacks clear articulation of original 
insights and their implications.

Revise conclusion to explicitly state novel 
contributions and practical implications.

Conclusion rewritten to clearly articulate 
original insights and their relevance to theory 
and practice.

Chapter 12



Chapter Issue Comment Summary Action in Thesis Reviewer(s)

Chapter 1: Introduction Research Aim not clearly stated Make aim explicit in layout and font
Clarify and bold the aim in Section 1.8; consider 
centering for emphasis MJ

Chapter 1: Introduction Multiple messages in 1.1 about study purposeConfusing context
Streamline section 1.1 to clearly and 
���}�v�•�]�•�š���v�š�o�Ç�������(�]�v�����š�Z�����•�š�µ���Ç�[�•���u���]�v���P�}���oAL

Chapter 1: Introduction Missing in-text citations in background Weak support for claims
Add relevant sources to support statements 
about NZ flood trends and recent events AL

Chapter 2: Literature Review Lacks theoretical depth Community resilience theory not well covered
Expand literature on community resilience 
frameworks and include more in-text citationsAL, PVS

Chapter 2: Literature Review Superficial historical analysis Section 2.3.5 too general
Deepen analysis and link global historical 
examples to NZ context PVS

Chapter 2: Literature Review Use of outdated standards Only NZS 9401 used
Incorporate AS/NZS 31000 and 2020 Climate 
Change Risk Assessment PVS

Chapter 3: Methodology Methodological justification unclear No rationale for approach changes
Clarify why different methods are used per 
chapter; add overarching framework PVS, AL

Chapter 3: Methodology Bias and validity not discussed No mitigation steps explained
Discuss researcher bias, triangulation, and 
include reflexivity notes AL

Chapter 3: Methodology Insufficient detail on sampling and instrumentsUnclear data collection process
Add tables summarizing number of participants, 
timing, tools used, and locations AL, PVS

Ch. 4-8: Findings (New Ch 4-7) Findings reaffirm known issues Limited novelty
Clarify how findings led to new insights or 
applied solutions (e.g., resilience plan) PVS

Ch. 4-8: Findings (New Ch 4-7) Lack of analytic depth Findings too descriptive
Use stronger analytical framing and clearly tie 
data to claims AL, PVS

Ch. 5: Case Study Weak connection between data and conclusionsUnclear how data supports claims
Re-express links between survey/interview 
results and conclusions; improve structure PVS

Chapter 11-12: Synthesis (New Ch 10 
- 11) Original contribution unclear Reinforces known ideas

���Æ�‰�o�]���]�š�o�Ç�������(�]�v�����Á�Z���š�[�•���v���Á�W���‰�Œ�����š�]�����o���š�}�}�o�•�U��
theory application in NZ context PVS

Chapter 11-12: Synthesis  (New Ch 
10 - 11)

No link between research questions and 
conclusion Streamlined questions unexplained

Explain why the 7 questions were reduced and 
how synthesis still answers them PVS

General Low-res figures, inconsistent terminology Presentation issues
Improve figure resolution, ensure consistent use 
of terms like 'hazard/disaster' AL, PVS

General Conference papers not clearly integrated Disconnected narrative
Add linking text and rationale for inclusion of 
conference-based chapters PVS
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