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Abstract

Marae are traditional meeting
grounds and a vital component
of cultural infrastructure for
Maori, the Indigenous peoples
of Aotearoa New Zealand. The
precarious exposure of marae
to natural hazards and climate
change poses a significant threat
to the cultural identity and
wellbeing of Maori communities.
In recent hazard events, marae
have repeatedly played a
central role in providing safety
and shelter for the community
at short notice. This research
explores the resilience of
marae to natural hazards and
examines the role of marae in
emergency preparedness and
community response. Adhering
to the tenets of kaupapa Maori
theory, the research employs a
mixed-methods approach with
GIS-based hazard maps and
semi-structured interviews to
assess marae hazard exposure
and inform marae-based
decision-making. Key outcomes
include the development of
marae-specific hazard maps
contributing to emergency
preparedness plans for 26
marae in the study region in
collaboration with Te Arawa
Lakes Trust, a local tribal post-
settlement governance entity. A
significant finding is the crucial
role of Maori engineers whose
understanding of Maori values
and protocols bridges the gap
between technical solutions and
cultural needs. This research
presents a novel approach for
engineers and practitioners

to work collaboratively with
Maori. This work highlights

the importance of flexibility
and patience, recognising the
voluntary nature of marae roles.

From past failures to
effective engagement:
bridging the gap between
engineering and cultural
infrastructure
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Introduction

Aotearoa New Zealand (hereafter, Aotearoa) has

many geophysical, hydrological, meteorological and
climatological natural hazards. The hazards that have
had significant effects in recent events include seismic
(Fraser et al. 2014; Hinga 2015; Okaya et al. 2007;
Partridge et al. 2011; Soons and Selby 1992; Wibowo
et al. 2021; Zhang et al. 2018) and co-seismic (Rosser et
al. 2017), fluvial flooding (Kingston et al. 2016; Mason
et al. 2021; Reid et al. 2021), coastal flooding (Lane et
al. 2017) and high-impact weather events (Anderson

et al. 2008; Basher 2013; Melia et al. 2022). Climate
change projections in Australasia demonstrate long-
term trends toward warming, rising oceans, increased
frequency of extreme heat events, fewer events of
extreme cold and changes in rainfall patterns (Reisinger
et al. 2014). In anticipation of increasing natural hazard
frequency and intensity, it is of interest to investigate
the effects on Maori communities.

Maori are the Indigenous population of Aotearoa.
Many Indigenous communities are already
experiencing and adapting to changing climate (Ford

et al. 2020; Maldonado et al. 2014), including Maori.
Bailey-Winiata et al. (2024) showed that because
Indigenous peoples have histories with marginalisation,
lower socio-economic opportunities, lack of

resources, poorer health outcomes and the ongoing
intergenerational effects of colonisation, data suggest
that Maori may be vulnerable to natural hazards and
climatic variability. Notwithstanding, Maori have long
practised the art of resilience for centuries as many
cultural practices require rapid response, collaboration
and leadership. Further, Maori have coordinated time,
people and resources through cultural imperatives due
to the artificial hazard of colonisation (Fa'aui and Hoete
2022; Kenney and Phibbs 2014).
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This paper explores a novel approach to conducting research
with Maori communities in engineering and disaster
management contexts. The objectives are threefold:

To describe the culturally resonant research approach
that ensures positive engagement and mutually
beneficial outcomes.

To present the key factors of success when dealing with
marae and Maori communities.

To address the apparent divide between engineers

and the community, as well as technical capability for
informed decision-making.

The case study relates to the iwi [tribe] of Te Arawa
located in the central North Island of Aotearoa. Kaupapa
Maori research that is designed by, for and with Maori
may be more relevant for disaster research and analysis
than mainstream approaches (Phibbs et al. 2015). To this
end, the University of Auckland conducted research in
partnership with Te Arawa Lakes Trust to document Maori
responses, co-develop marae emergency preparedness
plans and capture the voices of Maori communities within
the study region. This research contributes to the growing
body of literature on marae resilience and disaster risk
reduction by Indigenous peoples more broadly.

This paper begins by setting the research within its
historical and cultural context through an exploration of
post-1840 history and the connection between Maori

and land. The importance of Maori values and the role

of marae in natural hazard contexts is elucidated. The
materials and methods section outlines the methodological
approach, including kaupapa Maori principles and
geospatial analysis, which together underpin the research.
The discussion and conclusion sections synthesise the
findings and summarise key outcomes, respectively.

Past and present context

This section examines the historical context of Aotearoa,
with a focus on the period following the signing of Te

Tiriti o Waitangi and the repercussions for Maori. The
connection between Maori and land is explored to
introduce the concept of marae or pa and their function in
contemporary natural hazard contexts.

Post-1840 history

In 1840, some Maori tribal leaders signed Te Tiriti o Waitangi
(the Maori language version of the Treaty of Waitangi) with
the British Crown (Ruru and Kohu-Morris 2020). The treaty
is the founding document of Aotearoa, a covenant between
the Maori people and the British Crown, agreed upon to
recognise Maori ownership of their lands, properties and

to grant the same rights as lawless British subjects (Fa'aui
2017). Because 2 versions of the treaty were created, one

in English and one in Te Reo Maori (the Maori language),
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the contents differed considerably, leading to confusion,
ambiguity and contrasting interpretations (Burns et al.
2024). The Crown assumed the treaty granted the British
sovereignty over Aotearoa, while Maori believed Te Tiriti
allowed the British the right to govern in exchange for
protection and the rights of British subjects under the
Crown, while still maintaining the authority to manage
their tribal affairs (Cant 1995). This discrepancy fuelled a
series of injustices against Maori and has since been viewed
as a strategic manoeuvre to introduce colonisation and
assimilation in Aotearoa (Came 2013).

Aotearoa has a complicated history with engineering
projects and working with engineers has often had
negative consequences for Maori communities, resulting
in irreversible effects across the economic, social, cultural
and environmental domains of wellbeing (Fa'aui 2017,
Morgan 2008). Numerous examples of this tension can
be found since the turn of last century. For example, the
Auckland sewage disposal scheme in 1914 depleted the
main food source of local tribe, Ngati Whatua (Morgan
2008); the Ohaaki power station, constructed in 1980s,
gave rise to significant land subsidence (Allis and Zhan
2000; Bromley et al. 2015) and displaced local tribe
members of Ngati Tahu (Stokes 2004) and, in the same
decade, an effluent discharge into the Kaituna River as a
mechanical solution from the mind of an engineer was
highly objectionable on medical, social, spiritual and
cultural grounds and elicited profound discontent among
the local tribe of Ngati Pikiao (Temm 1990; Waitangi
Tribunal 1984).

Engineering New Zealand (2022) (the professional body
that represents engineers in Aotearoa) acknowledges that
the establishment of institutions grounded in imperial
models are examples of chequered histories and failures
toward Maori over the years. Central to these cases are
the adverse effects that result from a lack of consideration,
consultation and understanding of the specific cultural
contexts of Maori communities. Despite the validity and
practicality of the technical engineering solution, the
failure to comprehend the worldview, knowledge and
belief systems of Maori resulted in missed opportunities
to incorporate and build on the existing body of traditional
knowledge present (Poli et al. 2022). By extension, this
lack of understanding and consultation gave rise to the
oversight of the specific needs of Maori as an end-user
community (Engineering New Zealand 2022). To be
effective, any solution developed should be fit-for-purpose
and aligned with the specific context in which they are
applied. It would be fair to say that these instances are
undeniably a direct result of the treaty’s signing, and the
ensuing series of legislative structures instituted to further
suppress, marginalise and culturally fragment Maori. The
introduction of several key pieces of legislation—chiefly the
New Zealand Settlements Act (1863), the Native Lands Acts
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Figure 1: Maori land holdings declined due to confiscations in the North Island of Aotearoa New Zealand in 1860, 1890, 1910 and 1939.

Source: Adapted from Appendix 4, Orange (2004).

(1862 and 1865) and the Public Works Act 1864 (and later
amendments)—resulted in significant land loss for Maori
(Thom and Grimes 2022), as illustrated in Figure 1.

Maori connection to land

Like many nations, the relationship between Maori

and the land differs significantly from that of their non-
Indigenous counterparts (Durie 1999; Gilliam-Knight et
al. 1992; Morgan 2008). It has more to do with the notion
implied by the English term ‘belonging” and less about
ownership in the sense of possession (Barlow 1994; Davis
1993). Hence, it is not a matter of land ‘belonging’ to the
individual, but rather the individual ‘belonging’ to the
land. In Maoridom, the nexus between people and land

Wharekai

transcends beyond the physical realm where perceptions
of land extend into and derive from spiritual associations
(Keenan 2012; Lockhart et al. 2019). The English term
'home' most closely aligns with the Maori concept of
belonging as when Maori refer to home it typically denotes
a place to which they belong rather than somewhere that
is owned. In the Maori language, this concept is expressed
with the term ‘tlrangawaewae’, a place to stand (Shaw
2021). A pa, or commonly referred to as a marae today,
(illustrated in Figure 2) is a living village that serves as the
tdrangawaewae for affiliated whanau [family], hapQ [sub-
tribe] and iwi (Gilliam-Knight et al. 1992; Tapsell 2002).
Extended whanau amalgamate to form larger kinship
groups: hapt and iwi (Houkamau 2019; Moeke-Pickering
1996). While whanau represent the primary economic

Wharenui

Figure 2: Typical marae layout comprising the wharenui [meeting house] and wharekai [dining hall].




unit and hapt the primary political unit within traditional
Maori society (Pihama and Gardiner 2005), iwi serve as
the broader socio-political structure that connects several
hapi across large geographic areas.

Marae are traditional meeting grounds for Maori (Austin
1975), a bastion of self-determination (Joseph 2002) and

a vital component of cultural infrastructure within Maori
society (Durie 1999; Te Puni Kokiri 1999). By definition, a
marae is the enclosed space in front of a house, courtyard
or village common (Tapsell 2002; Williams 1957). However,
the contemporary understanding of a marae often broadly
includes the complex of buildings around the marae into
this modernised interpretation (Metge 1967). Marae

are generally situated on ancestral lands and typically
characterised by a wharenui [ancestrally named meeting
house] and wharekai [dining hall], as shown in Figure 2. The
marae is considered inalienable because it is intrinsically
connected to the living soil of Papatianuku [Earth Mother]
(Tapsell 2002). However, the more correct term that should
be normalised is ‘pa’, signifying a fortified village, place or
stockade (Williams 1957). This term accurately captures the
function and significance of these culturally demarcated
sites to Maori and their pivotal role in providing support to
communities during times of need. For centuries, physical
tribal infrastructure such as marae have spontaneously
become support centres for Maori in the face of adversity
(Kenney and Phibbs 2014). Typically, urban marae are
connected to municipal infrastructure services, whereas
rural marae often relies on decentralised infrastructure.
These distinctions are crucial in the context of marae
resilience, emergency management and preparedness, as
they significantly influence each community’s capacity to
respond to and recover from natural hazards. In the face
of colonisation and land loss, Maori continue to uphold
their cultural imperatives, language and connection to land,
while ensuring that marae remain a vital component of
community infrastructure.

Importance of Maori values in natural
hazard response

Core values in Maoridom include a concern for

past, present and future generations, functioning

as an interweaved lattice of guiding principles and

value processes (Ritchie 1992). Kenney and Phibbs

(2014) described whakapapa [genealogy], whanau
[family], whanaungatanga [relationship-building and
interdependence], kotahitanga [collective wellbeing

and unity], manaakitanga [altruism and hospitality] and
kaitiakitanga [stewardship, responsibility and commitment
to land and natural resources] as principles that shaped
the response of Ngai Tahu responders’ support behaviours
in the 2016 Kaikoura earthquakes (Broughton 1993;
Harmsworth 2005; Harmsworth and Awatere 2013;
Marsden 1992).
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At the heart of Maori identity is whakapapa, the
genealogical table (Williams 1957) that links individuals

to ancestors (Roberts 2013), land (Te Rito 2007) and
future generations along a boundless continuum. From
whakapapa, the concept of whanau brings this connection
into the present, extending beyond the confines of the
nuclear family to include extended family and blood
relations (Dai and Bentley-Gray 2023; Metge 1990).
Whakapapa is synonymous with the concept of whanau as
a multi-layered, flexible and dynamic system (Carlson et al.
2023; Hancock and Newton 2022). Whanaungatanga, the
broader concept of kinship, intersects with the concept

of collectivism (O’Carroll 2013). The intimacy and depth

of relationships within whanau underpin the notion of
whanaungatanga, often described as the ‘glue’ that socially
connects people (McNatty and Roa 2021). Therefore,
while whanau defines who is included, whanaungatanga
makes reference to the process and practice of how these
relationships are cultivated and maintained.

Putnam (2000) explains bonding social capital as ‘the

ties that bind groups together on the basis of shared
structural positions within a particular social hierarchy;
examples include class, age or ethnicity’. Kawharu

(1992) points out that Maori view kotahitanga as their
source of bonding social capital within their respective
communities. Kotahitanga forms the base of collaborative
Maori responses to unfavourable circumstances and is a
natural characteristic within Maoridom (Kenney and Phibbs
2015). Manaakitanga is the display of respect or kindness
(Williams 1957) by which the collective action is guided
(O’Steen 2021). As a form of habitus, particularly in disaster
management contexts, Maori altruism is demonstrated
through generosity, hospitality and entertainment (Carter
and Kenney 2018). Finally, all these values embody
kaitiakitanga, which supports the notion of sustainability,
guardianship and protection of the environment and
people in perpetuity (Hopkins et al. 2015). Long-term
orientation is also reflected in the notion of kaitiakitanga
(Haar et al. 2019) as the strong ties Maori retain to past
generations is a constant reminder to conserve for the
collective future (Hook 2007; King 2004). Ritchie (1992)
argues that these terms are not mutually exclusive and may
coexist, such that the use of any one draws upon a host of
meanings linked to the others. Thus, for example, invoking
‘whanaungatanga’ inherently makes indirect reference to
related concepts such as kotahitanga or manaakitanga.
Therefore, it becomes evident that every core value plays

a distinct role in shaping the Maori worldview. Durie

(2005) clarifies that these values, conventions, rules and
behaviours are all important indicators of Maori endurance
(resilience), uniting people to support and share in times

of abundance and adversity. These values are actively
enacted through collective efforts that prioritise relational
connections, shared responsibilities and community-
focused actions in times of crisis.
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The role of marae in hazard contexts

The role of the marae and how it might function becomes
most apparent during life crises such as tangihanga
[funerals] (Tapsell 2002). The tangihanga process lasts
several days and can be an extravagant and emotional
occasion (Metge 1967). The process typically involves

a dedicated workforce of whanau who come together

to welcome, feed and accommodate visitors as they bid
farewell to the departed. Marae may cater for hundreds
to thousands of visitors over the 3-day ceremony.

Maori have long practised the art of cooking (Wihongi
2013), organisation (Barnett 2001), coordination and
speechmaking (Mahuta 1974). These are desirable skill
sets in a natural hazard event. In ancient times, visitors
may unexpectedly cause hostility or disrespect the hau
kainga [home people] in speechmaking, often resulting

in combat (Vayda 1970). Therefore, it appears that Maori
have historically relied on the unknown as a measure of
preparedness. Despite the complex nature of tangihanga
and the diverse skill sets required, Maori have established
quick-thinking, teamwork and leadership abilities that are
regarded as key driving factors for community resilience.

Aotearoa’s most recent natural hazard events have
recurrently seen Maori and pa at the forefront, providing
safety and shelter for the community at short notice.

Ngai Tahu’s response to the 2011 Christchurch and 2016
Kaikoura earthquakes and subsequent recovery processes
embody a standard of excellence (Kenney and Phibbs
2014). The improvised volunteer army by Ngati Awa in the
2017 Edgecumbe floods exemplified an excellent recovery
and relief response (Gillespie 2017; Kenney 2022). Under
great stress and significant natural hazards, marae are
often the focal point for the community to congregate in
times of need (Hudson and Hughes 2007). During times
of crisis, Maori enact cultural values such as kotahitanga,
whanaungatanga, manaakitanga, kaitiakitanga and most
of all, aroha nui ki te tangata [love to all people] (Kenney
and Phibbs 2014). The practical realities of pre-colonial
Maori economic life and culture gave rise to core values
(Harmsworth 2005; Harmsworth and Awatere 2013)
upheld by a complex system of tikanga [Maori traditional
rules, lore and customs] (Broughton 1993; Marsden 1992).
While the external world is governed by law, within the
marae, Maori lore prevails (Black et al. 2017).

Despite the complexity of hosting the multitudes with
limited resources, marae and Maori communities

have continued to demonstrate effective emergency
management, response, recovery and relief (Hoskins 2019;
Kenney and Phibbs 2015). While some marae may be seen
to be flourishing, the institution of marae is considered

by many to be under-resourced and in a vulnerable state
(Kawharu and Pfeiffer 2014) with infrastructure and
buildings requiring significant repairs or upgrades (Lee-

Morgan et al. 2021). As flooding is the most prevalent
natural hazard in Aotearoa and earthquakes pose the
greatest potential for damaging and disruption (Department
of the Prime Minister and Cabinet 2007), gaining a deeper
understanding of national marae exposure to natural
hazards becomes a critical challenge. People affected

by the 2011 Christchurch earthquake agreed that tribal
infrastructure such as marae helped the community to
adapt after the event. Thornley et al. (2015) argue that the
role of marae, as key tribal infrastructure, embodies altruism
as a culturally constructed principle. Whakapapa provides

a sound emergency management infrastructure for Maori
and the wider community, integrating the ties that bind iwi
through identity and kinship ties. Whakapapa also mold
marae as tribal infrastructure in the sense that specific
whanau are already tasked with managerial responsibilities
and duties associated with marae operation (Kenney and
Phibbs 2014).

Materials and methods

Cahill (1996) argued that neither qualitative nor
quantitative techniques have universal application, though
qualitative methods can bring quantitative information

to life. Wertz (2014) similarly noted that the historical
study of qualitative methods offers a treasure trove

for understanding and integrating such methods with
quantitative inquiry. McKibbon and Gadd (2004) suggested
that qualitative studies often incorporate both qualitative
and quantitative methods. A mixed-methods approach has
the potential to yield unexpected findings and new insights
through detailed exploratory data analysis (Jefferson et

al. 2014). Further, Fossey and Harvey (2001) pointed out
that combining data collection with existing quantitative
methods amplifies the voice of the consumer and

provides rich contextual data with which to make sense of
quantitative data.

The methodological flow chart presented in Figure 3
outlines the 4 stages of the research process. Throughout
all stages Maori values such as whakaaetanga [consent],
ohaoha [reciprocity] and most importantly, whakaute
[respect] were enacted and upheld in line with tikanga,

in addition to the cultural values outlined earlier in this
paper. Given the nature of the research and process are
not linearly sequential, it became clear that following

a kaupapa Maori research methodology would be best
suited to achieve the aims and objectives of this research.

The fabric of kaupapa Maori research is woven together by
the principles of tino rangatiratanga [self-determination],
social justice, Maori worldview, Te Reo Maori and whanau
(Bishop 1998; Walker et al. 2006). Thus, a kaupapa Maori
approach operationalises autonomy and recognises the
unique cultural context, aspirations and experiences of
Maori to ensure their voices and knowledge systems are
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Figure 3: Methodological flow chart used in this research.

central to the research. As kaupapa Maori approaches
strive to create positive outcomes (Durie 2013; McIntosh
and Mulholland 2011; Smith 1997 1999; Workman
2016), this research assists in reimagining collective and
contemporary research practice at the confluence of
engineering and Maori in disaster management contexts.

Project initiation and interest

The need to assess marae and infrastructure resilience to
natural hazards was identified at the outset, where initial
aims, objectives, research design and the scope of the
project were outlined. Whakapapa primarily gave impetus
to this research as several members of the research team
held strong genealogical ties to the Te Arawa region.
Secondly, the complex hazardscape of the central North
Island enabled the assessment of various hazards and
environmental phenomena unique to the region, such as
geothermal activity. Early engagement was sought and
established with Te Arawa Lakes Trust (TALT), a post-
settlement governance entity responsible for the oversight
and management of Te Arawa's settlement assets,
including the region's 14 lakes located in the central North
Island of Aotearoa (shown in Figure 4). TALT was involved
in developing marae emergency preparedness plans for
26 marae in the Rotorua region, which presented an ideal
opportunity to have a complementary relationship and
create mutually beneficial outcomes. Once the partnership
had been established, face-to-face meetings or hui were
organised at each marae to gauge interest in and address
any concerns with the research.

Complete

-

-
Stage 4

The initial hui allowed for mihimihi [introduction] and the
opportunity to present the project’s purpose, goals and
benefits to the marae and wider hapt. Within this stage, it
is important to recognise that arranging hui with marae can
be challenging, as whanau volunteer their time and energy
out of dedication to their marae. Consequently, these hui
often took place on weekends when whanau were not
engaged in regular work commitments. Additionally, the
rate at which these hui were secured can be attributed to
the personal and genealogical connections between TALT
staff and marae members. Whanaungatanga is the most
critical element in this step as it sets the precedence for
future research interactions and remains throughout all
marae engagements from inception to completion.

For marae who expressed interest, the research team set a
date for the interview and marae emergency preparedness
planning session. If a marae declined, we would express
thanks for their time and consideration. The research

team received a positive response from all marae willing to
participate in the research.

Interview preparations and GIS hazard mapping

Prior to the interview, the project brief, interview
questions and necessary forms were prepared and sent
ahead of time. This step ensured that whanau were
well-informed and adequately prepared. Marae-specific
GIS hazard maps were produced in advance to visually
represent the potential natural hazards as well as to
inform and prompt discussion with whanau throughout
the discussion. A marae hazard example map is provided
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Figure 4: Geographic distribution of lakes managed by Te Arawa Lakes Trust and marae in the Rotorua region.

in Figure 5. It shows 3 marae in close proximity along with
site boundaries, building outlines, infrastructure networks
and a specific hazard. While the infrastructure data shown
in Figure 5 was provided by the local council, the national-
scale flood hazard model is an amalgamation of outputs
from various local councils in Aotearoa and represents a
broad spectrum of underlying assumptions. The indicative
flood model is described in Paulik et al. (2029, 2023) and
generally represents events with a 100-year return period
or a 1% annual exceedance probability. For marae located
in urban city centres where local council infrastructure
data was accessible, a higher level of detail could be
provided. In contrast, marae situated in rural areas had
lower levels of infrastructure detail and resolution available
for analysis.

The concept of place is central to geography and is

seminal to the thinking of Indigenous peoples, including
Maori (Murton 2012). Given the process by which Maori
knowledge systems were transformed from predominantly
visual and oral forms into a written structure (Lilley

2019), it would be reasonable to suppose that Maori may
resonate deeply with visual and oral literacy modalities.
The longstanding history of traditional Maori artforms
such as whakairo [carving] and raranga [weaving] would

support that Maori have a natural affinity for visual
artforms (Thornton 1989). Traditionally, hazard assessment
and mapping were time- and labour-intensive tasks with
manual handling and processing of data (Dhakal et al.
1999). GIS have increasingly become integral to the field

of geospatial studies and give researchers robust tools for
spatial analysis and cartographic representations (Unwin
1996). QGIS (Quantum Geographic Information System) is a
free, open source software that allowed the research team
to create, edit, visualise, analyse and publish geospatial
information. Hence, this research employed a mixed-
methods approach.

A geospatial hazard assessment was conducted to
quantitatively analyse the exposure of marae to natural
hazards, while dialogical and narrative interviewing
methods were applied to capture qualitative insights. Ten
semi-structured focus groups contained pre-set, open-
ended questions with further questions emerging from
the discussion (Denny and Weckesser 2022). The flexible
nature of the interviews facilitated and improved the
richness of discussion, which often led to tangents that
provided more in-depth responses while also capturing
necessary data. In this way, tikanga of the hau kainga
was adhered to while feeling empowered to tell the story
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Figure 5: Marae flood map showing 3 marae in close proximity along with site boundaries, building outlines, infrastructure networks and a specific hazard.

through their eyes. The use of GIS-based data and mapping
techniques proved highly effective in disseminating data
that resonates with hapda.

The interview phase typically took place inside the
wharenui or wharekai and involved sitting down with the
whanau to discuss their experiences and perspectives on
natural hazards, emergency management, preparedness,
adaptation, marae resilience and the state of marae
infrastructure. The marae could have as many or as few
representatives they wished in attendance. This resulted
in interviews that included a mix of single or multiple
whanau participants. Having already been welcomed
onto the marae, the transition to conduct the interview
became a fluid process as the relationships and trust had
already been established. The flexible structure of the
interview often enhanced the depth of the discussion
and allowed conversations to veer off on tangents that
improved richness while still capturing the necessary data.
All interviews were audio recorded (and subsequently
transcribed) with notetaking occurring throughout.

Marae participation in the study was of utmost importance
given the raw, untouched knowledge and experience on
the underlying processes required for a marae to operate
under business-as-usual and emergency scenarios.

Participants provided in-depth, thorough and specific
information on marae operations that could not be
retrieved elsewhere. At the conclusion of the hui and in
accordance with tikanga, food was shared and the marae
was provided koha, a gift to maintain social relationships
and has connotations of reciprocity (Durie 1999).

Data analysis and feedback

The interviews were transcribed and thematically
analysed to identify commonalities among marae
communities such as urban, rural and coastal settings.
For transparency, marae were provided shared access to
data they provided and deliverables that used their data
(questionnaire responses, recordings, transcripts and
marae hazard and infrastructure maps). Data sovereignty
is important when dealing with Indigenous communities,
including Maori (Kukutai and Taylor 2016). In contrast to
traditional, individualistic research that primarily benefits
the researcher and their personal agenda, kaupapa Maori
research adopts a collectivistic approach focused on
advancing collectively determined agendas of both the
researcher and the researched (Bishop 1998). The recorded
data, including computer files, are jointly owned by the
researchers and respective marae and are accessible by
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researchers, supervisors and respective marae participants
only. If the whanau were satisfied with the findings, the
overall project moved towards completion. However,

if further refinement was required, the process would
loop back to the data and technical analysis stage for
adjustments after which the findings would be presented
again. The transparency of this process helped to
strengthen relationships and trust between the research
team and whanau. This stage ensured that the whanau
fully understood the findings and had the opportunity to
provide feedback.

Beyond its emphasis on cultural and data transparency,
this process provided marae communities with critical
information for informed engineering decision-making.
The marae-specific hazard and infrastructure maps shared
practical insights into potential hazard and infrastructure
exposure. These resources helped whanau understand
key technical aspects and equipped marae with the
requisite knowledge to interact effectively with engineers.
The feedback loop created space for whanau to ask
questions, provide input, seek clarity and voice concerns
about engineering decisions, resulting in a greater level of
inclusion and active participation.

Ethics statement

Ethics approval was granted by The University of Auckland
Human Participants Ethics Committee on 21 April 2023 for
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Discussion

The collaborative nature of this research led to several
significant outcomes, particularly within the context of
Maori-led engagement in an engineering framework.

A key achievement was the successful engagement

with all 26 marae within the Te Arawa region, drawing
attention to the effectiveness of the approach. In addition
to building meaningful relationships, the approach also
empowered whanau through the provision of tools and
resources to support data-driven decision-making. The
tailored hazard maps offered valuable insights into the
specific hazards each marae is exposed to and may need
to consider for future events, including fluvial flooding
and coastal inundation, seismic and co-seismic events,
tsunami, erosion and accretion (gradual accumulation of
additional layers or matter). The maps define the spatial
context and show the extent to which buildings, land
parcels and infrastructure are exposed to various hazards
and scenarios, albeit indicatively. These insights provided a
clear idea of potential effects, enabling marae to pinpoint
their most vulnerable or resilient on-site assets. This
supported better-informed decisions in terms of resource
allocation and strategic planning. One participant stated, ‘I
think the maps confirm that it was a wise choice; it wasn't
by chance that they (ancestors) placed it (marae) here’.

The interview process stimulated reflection and prompted
whanau to identify infrastructure deficiencies and gaps

in processes related to future natural hazard events.
Throughout the questionnaire process, the notion of
redundancy or back-up options emerged on multiple
occasions as a priority for marae infrastructure, particularly
in the context of natural hazard events. For example,
installing on-site water tanks for water storage in the event
of council water main failures or exploring the use of solar or
diesel generators for energy supply during power outages.
Another participant stated, ‘As a result of that survey, you
know... they've put in 3 extra water tanks... It gives you an
idea of the resources and where they might be expended’.

Insights gained from publicly available datasets helped
to develop and refine marae emergency preparedness
plans. This research heightened awareness within Te
Arawa marae communities that contributed to improved
communal understanding of resilience, preparedness
and proactive planning in the face of natural hazards and
climate change. Another participant stated:

Resilience to me means that we’re prepared and that we
have a plan of how we would respond to any emergency
or any request... that we’re probably aware of what
might impact us and have a planned approach rather
than a reactive one.

A critical element is the concept of ‘marae space,

marae pace’, which stresses the importance of patience
and flexibility when working with marae and Maori
communities. Unlike the rigid, deadline-driven approaches
in conventional engineering practice, this approach adopts
an adaptive and organic timeline. Because most marae roles
are voluntary and whanau members often have demanding
schedules, accommodating whanau availability and working
at a pace that respects existing commitments is essential.
Despite its simplicity, maintaining regular contact and
providing ongoing updates to whanau throughout each
phase of the project was critical to inclusion and active
participation. Another unique aspect of the approach

was the dual role of the researcher who acted as the
investigator and also held a genealogical connection to

the research, occupying an insider position within the
communities of interest. The presence of Maori engineers,
particularly those with well-established community
relationships and a deep understanding of Maori values,
creates a common space. Fluency in and frequent use

of Te Reo Maori was observed as a positive factor in
making whanau feel at ease during interviews and general
interactions while providing a sense of trust and security
throughout the research process. This bridges the gap
between engineering practices and cultural needs, leading
to informed decision-making and culturally appropriate
solutions. In instances where direct involvement is not
possible, providing the tools, education and awareness is a
useful to increase capacity within the community.




Conclusion

This paper introduces a novel approach for engineers

to collaborate with marae and Maori communities
through a model that promotes flexibility, patience and
understanding the voluntary nature of marae roles. The
findings highlight several factors that are conducive to
successful engagement of an engineering analysis within
Maori and marae contexts. The following actions are
critical to achieve meaningful and successful outcomes:

building genuine, long-term relationships is
instrumental throughout the project lifecycle and
beyond

identifying and acknowledging pre-existing genealogical
ties or common links to strengthen connections and
build trust

taking kai [food] and koha to hui is a practical way to
fulfil tikanga obligations, show respect and make the
process a positive experience

following project initiation and keeping whanau, hapt
and marae regularly updated with progress fosters
active participation, establishes mutual trust and
ensures transparency in the research process

going for multiple ‘cups of tea’ in the form of hui, visits
or engagements demonstrates patience, commitment
to the process and builds rapport as opposed to an
extractive single-contact research model or one-off
engagement

using visuals such as photographs or maps could
increase engagement as Maori are a visual and oral
people

using Te Reo Maori in presentations and interactions
reduced barriers and provided a sense of comfort for
whanau.

This research represents a process for whanau, hapt and
iwi to bring to life aspirations that have long been held
within communities. What sets this approach apart

is the integration of engineer and community as one,
where both roles coalesce with a common objective.
The convergence of engineer and community unlocks
opportunities for meaningful engagement, effective
solutions and richer outcomes benefiting all parties.

This approach holds broader implications beyond the
immediate iwi. The learnings could be applied to other
iwi, Indigenous communities and engineers facing similar
challenges. The intent is to share these findings for others
to benefit and lay the groundwork for those pursuing
similar initiatives. Looking ahead, the findings from this
work will contribute to the national dialogue on marae
resilience and hazard exposure.

» RESEARCH

References

Allis RG and Zhan X (2000) 'Predicting subsidence at
Wairakei and Ohaaki geothermal fields, New Zealand',
Geothermics, 29(4-5):479—-497 https://doi.org/10.1016/
S0375-6505(00)00017-1

Anderson SAJ, Doherty JJ and Pearce HG (2008) Wildfires
in New Zealand from 1991 to 2007. New Zealand Journal of
Forestry, 53(3):19-22.

Austin MR (1975) 'A Description of the Maori Marae', in The
Mutual Interaction of People and Their Built Environment:

A Cross-Cultural Perspective, edited by Amos Rapoport,
Berlin, New York: De Gruyter Mouton, pp.319—-323. https://
doi.org/10.1515/9783110819052.229

Bailey-Winiata A, Gallop SL, White I, Wotherspoon L,
Fa’aui T, Dickson M and Ellis J (2024) 'Looking backwards
to move forwards: insights for climate change adaptation
from historical Maori relocation due to natural hazards in
Aotearoa New Zealand,' Regional Environmental Change,
24(80). https://doi.org/10.1007/s10113-024-02240-5

Barlow C (1994) Tikanga Whakaaro: Key Concepts in Maori
Culture. Oxford University Press, Auckland, N.Z.

Barnett S (2001) 'Manaakitanga: Maori hospitality — a
case study of Maori accommodation providers', Tourism
Management, 22(1):83-92. https://doi.org/10.1016/50261-
5177(00)00026-1

Basher LR (2013) 'Erosion processes and their control in
New Zealand', in Ecosystem services in New Zealand —
conditions and trends, pp.363—374. Manaaki Whenua Press.

Bishop R (1998) 'Freeing ourselves from neo-colonial
domination in research: A Maori approach to creating
knowledge', International Journal of Qualitative
Studies in Education, 11(2):199-219. https://doi.
org/10.1080/095183998236674

Black SA, Kidd J, Thom K, Mills A, McIntosh T and Quince
K (2017) 'Researching Nga Koti Rangatahi—Youth Courts
on Marae: Koia te Hangaitanga?: That’s the Right Way?',
Ethnographic Edge, 1(1):33—45. https://doi.org/10.15663/
tee.v1il.18

Bromley C, Currie S, Jolly S and Mannington W (2015)
Subsidence: an Update on New Zealand Geothermal
Deformation Observations and Mechanisms. Presented at
the Proceedings World Geothermal Congress, Melbourne,
Australia, 19-12 April 2015.

Broughton J 1(993) 'Being Maori', The New Zealand Medical
Journal, 106(968):506—508.

Burns C, Hetaraka M and Jones A (2024) 'Te Tiriti o
Waitangi: The Treaty of Waitangi, Principles and Other
Representations', New Zealand Journal of Educational
Studies, 59:15-29. https://doi.org/10.1007/s40841-024-
00312-y



https://doi.org/10.1016/S0375-6505(00)00017-1
https://doi.org/10.1016/S0375-6505(00)00017-1
https://doi.org/10.1515/9783110819052.229 
https://doi.org/10.1515/9783110819052.229 
https://doi.org/10.1007/s10113-024-02240-5 
https://doi.org/10.1016/S0261-5177(00)00026-1
https://doi.org/10.1016/S0261-5177(00)00026-1
https://doi.org/10.1080/095183998236674
https://doi.org/10.1080/095183998236674
https://doi.org/10.15663/tee.v1i1.18
https://doi.org/10.15663/tee.v1i1.18
https://doi.org/10.1007/s40841-024-00312-y
https://doi.org/10.1007/s40841-024-00312-y

» RESEARCH

Cahill DJ (1996) 'When to use qualitative methods: a new
approach', Marketing Intelligence and Planning, 14(6):16—
20. https://doi.org/10.1108/02634509610131117

Came H (2013) 'Doing research in Aotearoa: a Pakeha
exemplar of applying Te Ara Tika ethical framework.
Kotuitui: New Zealand', Journal of Social Sciences
Online, 8(1-2):64—73. https://doi.org/10.1080/117708
3X.2013.841265

Cant G (1995) 'Reclaiming Land, Reclaiming Guardianship:
The Role of the Treaty of Waitangi Aotearoa, New Zealand',
Aboriginal History, 19(1/2):79-108.

Carlson B, Kennedy T and Day M (2023) Global networks of
Indigeneity: Peoples, sovereignty and futures. Manchester
University Press, Manchester.

Carter LH and Kenney CM (2018) 'A tale of two
communities: B-race-ing disaster responses in the media
following the Canterbury and Kaikoura earthquakes',
International Journal of Disaster Risk Reduction, 28:731—
738. https://doi.org/10.1016/].ijdrr.2018.01.037

Dai H and Bentley-Gray D (2023) 'Cultural perspectives on
the concept of whanau and health decisions', ATLAANZ
Journal, 6(1). https://doi.org/10.26473/ATLAANZ.2023/005

Davis SH (Ed.) (1993) Indigenous views of land and the
environment (English). World Bank discussion papers; no.
WDP 188 Washington, D.C. http://documents.worldbank.
org/curated/en/720271468741314548

Denny E and Weckesser A (2022) 'How to do qualitative
research?', BJOG: An International Journal of Obstetrics
and Gynaecology, 129(7):1166-1167. https://doi.
org/10.1111/1471-0528.17150

Dhakal AS, Amada T and Aniya M (1999) 'Landslide Hazard
Mapping and the Application of GIS in the Kulekhani
Watershed, Nepal', Mountain Research and Development,
19(1):3-16. https://doi.org/10.2307/3674109

Durie M (2013) Nga Kahui Pou Launching Maori Futures.
Huia NZ Ltd, New York.

Durie M (2005) Nga tai matatd: tides of Maori endurance.
Oxford University Press, Melbourne, Victoria.

Durie M (1999) 'Marae and Implications for a modern
Maori psychology', Journal of the Polynesian Society,
108(4):351-366.

Engineering New Zealand (2022) Take a journey through
our foundational story. Engineering New Zealand website
www.engineeringnz.org/programmes/kimihia-rangahaua/
foundational-story/english, accessed 28 January 2025.

Fa'aui T (2017) 'An Integrated Assessment of New Zealand’s
Worst Environmental Maritime Disaster: The 2011
Grounding of the MV Rena on Otaiti (Astrolabe Reef),

Bay of Plenty' (Thesis). ResearchSpace website https://

researchspace.auckland.ac.nz/items/5efe3198-cac5-44f4-
8b88-0d94602391bb, accessed 17 January 2025.

Fa'aui T and Hoete A (2022) Matauranga Maori: Kaupapa
hapd research. Presented at the QuakeCoRE, Napier, New
Zealand, p.19.

Ford JD, King N, Galappaththi EK, Pearce T, McDowell G and
Harper SL (2020) 'The Resilience of Indigenous Peoples to
Environmental Change', One Earth, 2(6):532—-543.
https://doi.org/10.1016/j.oneear.2020.05.014

Fossey E and Harvey C (2001) 'A conceptual review of
functioning: implications for the development of consumer
outcome measures', Australian and New Zealand Journal
of Psychiatry, 35(1):91-98. https://doi.org/10.1046/j.1440-
1614.2001.00846.x

Fraser SA, Power WL, Wang X, Wallace LM, Mueller C and
Johnston DM (2014) 'Tsunami inundation in Napier, New
Zealand, due to local earthquake sources', Natural Hazards,
70:415—-445. https://doi.org/10.1007/s11069-013-0820-x

Gillespie K (23 April 2017) Edgecumbe clean up moves into
'recovery' phase. Bay of Plenty Times.

Gilliam-Knight D, Robb L, Presbyterian Church of Aotearoa
New Zealand and Hope-Cross A (1992) Te Maungarongo:
the ancestral house of the Maori Synod. Presbyterian
Church of Aotearoa New Zealand, Wellington, N.Z.

Haar J, Roche M and Brougham D (2019) 'Indigenous
Insights into Ethical Leadership: A Study of Maori Leaders',
Journal of Business Ethics, 160:621—640. https://doi.
org/10.1007/s10551-018-3869-3

Hancock F and Newton P (2022) 'Becoming whanau:
Maori and Pakeha working together on the Indigenous-led
campaign', #Protectlhumatao’, Ethnicities, 22(5):642—-662.
https://doi.org/10.1177/14687968211062655

Harmsworth G (2005) Report on the incorporation of
traditional values/tikanga into contemporary Maori
business organisation and process. Landcare Research
Report.

Harmsworth G and Awatere S (2013) Indigenous Maori
knowledge and perspectives of ecosystems. Manaaki
Whenua Press.

Hinga BDR (2015) Ring of fire: an encyclopedia of the Pacific
Rim’s earthquakes, tsunamis and volcanoes. ABC-CLIO,
Santa Barbara, California.

Hook GER (2007) 'A future for Maori education part 2: the
reintegration of culture and education’, MAI Review, 1.

Hopkins D, Campbell-Hunt C, Carter L, Higham JES

and Rosin C (2015) 'Climate change and Aotearoa New
Zealand', WIREs Climate Change, 6(6):559-583. https://doi.
org/10.1002/wcc.355



https://doi.org/10.1108/02634509610131117
https://www.tandfonline.com/doi/full/10.1080/1177083X.2013.841265
https://www.tandfonline.com/doi/full/10.1080/1177083X.2013.841265
https://doi.org/10.1016/j.ijdrr.2018.01.037
https://doi.org/10.26473/ATLAANZ.2023/005
http://documents.worldbank.org/curated/en/720271468741314548
http://documents.worldbank.org/curated/en/720271468741314548
https://doi.org/10.1111/1471-0528.17150
https://doi.org/10.1111/1471-0528.17150
https://doi.org/10.2307/3674109
http://www.engineeringnz.org/programmes/kimihia-rangahaua/foundational-story/english/
http://www.engineeringnz.org/programmes/kimihia-rangahaua/foundational-story/english/
https://researchspace.auckland.ac.nz/items/5efe3198-cac5-44f4-8b88-0d94602391bb
https://researchspace.auckland.ac.nz/items/5efe3198-cac5-44f4-8b88-0d94602391bb
https://researchspace.auckland.ac.nz/items/5efe3198-cac5-44f4-8b88-0d94602391bb
https://doi.org/10.1016/j.oneear.2020.05.014 
https://journals.sagepub.com/doi/10.1046/j.1440-1614.2001.00846.x
https://journals.sagepub.com/doi/10.1046/j.1440-1614.2001.00846.x
https://link.springer.com/article/10.1007/s11069-013-0820-x
https://link.springer.com/article/10.1007/s10551-018-3869-3
https://link.springer.com/article/10.1007/s10551-018-3869-3
https://journals.sagepub.com/doi/10.1177/14687968211062655
https://wires.onlinelibrary.wiley.com/doi/10.1002/wcc.355
https://wires.onlinelibrary.wiley.com/doi/10.1002/wcc.355

Hoskins R, Lee-Morgan J, Knox W, Dennis H, Henry L,
Nathan L, Smiler R, Ratana M (2019) Taranga ki te marae

e tau ana. Reimagining marae-based kainga in Tamaki
Makaurau. A resource to support urban marae-based
housing developments, September 2019. Nga Wai a te Ta1
Press, Auckland. https://purangakura.co.nz/wp-content/
uploads/2023/03/PDF2_Turanga-ki-te-marae-final-book.pdf

Houkamau CA (2019) Routledge Handbook of Indigenous
Wellbeing. Taylor & Francis Group, Oxford, United Kingdom.

Hudson J and Hughes E (2007) The role of marae and Maori
communities in post-disaster recovery: a case study, GNS
Science report. GNS Science, Lower Hutt, N.Z.

Jefferson T, Austen S, Sharp R, Ong R, Lewin G and
Adams V (2014) 'Mixed-methods research: What's
in it for economists?', The Economic and Labour
Relations Review, 25(2):290-305. https://doi.
org/10.1177/1035304614530819

Joseph RA (2002) "The government of themselves': case
law, policy and section 71 of the New Zealand Constitution
Act 1852', Te Matahauariki Institute monograph series. Te
Matahauariki Institute, University of Waikato, Hamilton, N.Z.

Kawharu IH (1992) 'Kotahitanga: Visions of Unity', The
Journal of the Polynesian Society, 101(3):221-240.

Kawharu M and Pfeiffer K (2014) Maranga Mai! Te Reo and
Marae in Crisis?, 1st ed. University Press, Auckland.

Keenan D (2012) Huia histories of Mdori: nga Tahuhu
Korero. Huia, Wellington, N.Z.

Kenney C (2022) 'Na Ara Ahurea: Envisioning Collaborative
Governance in Disaster Risk Reduction in Aotearoa’, in
James, H., Shaw, R., Sharma, V., Lukasiewicz, A. (Eds.),
Disaster Risk Reduction in Asia Pacific: Governance,
Education and Capacity. Springer Nature, Singapore,
pp.37-54. https://doi.org/10.1007/978-981-16-4811-3_3

Kenney C and Phibbs S (2015) 'A Maori love story:
Community-led disaster management in response to the
Otautahi (Christchurch) earthquakes as a framework for
action', International Journal of Disaster Risk Reduction,
14(1):46-55. https://doi.org/10.1016/].ijdrr.2014.12.010

Kenney C and Phibbs S (2014) 'Shakes, Rattles and Roll
Outs: The Untold Story of Maori Engagement with
Community Recovery, Social Resilience and Urban
Sustainability in Christchurch, New Zealand', Procedia
Economics and Finance, 18:754—762. https://doi.
0rg/10.1016/52212-5671(14)00999-X

King M (2004) The Penguin History of New Zealand, [Rev.
ed.] Penguin Books, Auckland, N.Z.

Kingston DG, Lavers DA and Hannah DM (2016) 'Floods

in the Southern Alps of New Zealand: the importance of
atmospheric rivers', Hydrological Processes, 30,(26):5063—
5070. https://doi.org/10.1002/hyp.10982

» RESEARCH

Kukutai T and Taylor J (2016) 'Data sovereignty for
indigenous peoples: current practice and future needs',
in Kukutai, T., Taylor, J. (Eds.) Indigenous Data Sovereignty,
Toward an Agenda. ANU Press, pp.1-22.

Lane EM, Borrero J, Whittaker CN, Bind J, Chagué-Goff C,
Goff J, Goring D, Hoyle J, Mueller C, Power WL, Reid CM,
Williams JH and Williams SP (2017) 'Effects of Inundation
by the 14th November, 2016 Kaikoura Tsunami on Banks
Peninsula, Canterbury, New Zealand', Pure Applied
Geophysics, 174:1855-1874. https://doi.org/10.1007/
s00024-017-1534-x

Lee-Morgan J, Penetito K, Mane J and Eruera N (2021)
'Marae Ora Kainga Ora: Indigenous Health and Wellbeing
Solutions via Time-Honored Indigenous Spaces', Genealogy,
5(4):99. https://doi.org/10.3390/genealogy5040099

Lilley S (2019) 'Developing Maori collections', Collection
and Curation, 38(1):15-18. https://doi.org/10.1108/CC-09-
2017-0041

Lockhart C, Houkamau CA, Sibley CG and Osborne D (2019)
'To Be at One with the Land: Maori Spirituality Predicts
Greater Environmental Regard', Religions, 10(7):427.
https://doi.org/10.3390/rel10070427

Mahuta RT (1974) Whaikoorero a study of formal Maori
speech (Thesis). https://hdl.handle.net/10289/11485

Maldonado JK, Colombi B and Pandya R (2014) Climate
Change and Indigenous Peoples in the United States:
Impacts, Experiences and Actions. Springer International
Publishing AG, Cham. https://doi.org/10.1007/978-3-319-
05266-3

Marsden M (1992) Kaitiakitanga: a definitive introduction
to the holistic world view of the Maori. Ministry for the
Environment, Wellington, N.Z.

Mason K, Lindberg K, Haenfling C, Schori A, Marsters H,
Read D and Borman B (2021) 'Social Vulnerability Indicators
for Flooding in Aotearoa New Zealand', International
Journal of Environmental Research and Public Health,
18(8):3952. https://doi.org/10.3390/ijerph18083952

Mclntosh T and Mulholland M (2011) Maori and social
issues. Huia, Wellington, New Zealand.

McKibbon KA and Gadd CS (2004) 'A quantitative analysis
of qualitative studies in clinical journals for the 2000
publishing year', BMC Medical Informatics and Decision
Making, 4(11). https://doi.org/10.1186/1472-6947-4-11

McNatty W and Roa T (2021) 'Whanaungatanga: An
lllustration of the Importance of Cultural Context', He
Puna Korero: Journal of Maori and Pacific Development,
3(1):88-96. https://search.informit.org/doi/10.3316/
INFORMIT.884027781311679

Melia N, Dean S, Pearce HG, Harrington L, Frame DJ and
Strand T (2022) 'Aotearoa New Zealand’s 21st-Century



https://purangakura.co.nz/wp-content/uploads/2023/03/PDF2_Turanga-ki-te-marae-final-book.pdf
https://purangakura.co.nz/wp-content/uploads/2023/03/PDF2_Turanga-ki-te-marae-final-book.pdf
https://doi.org/10.1177/1035304614530819
https://doi.org/10.1177/1035304614530819
https://doi.org/10.1007/978-981-16-4811-3_3
https://doi.org/10.1016/j.ijdrr.2014.12.010
https://doi.org/10.1016/S2212-5671(14)00999-X
https://doi.org/10.1016/S2212-5671(14)00999-X
https://onlinelibrary.wiley.com/doi/10.1002/hyp.10982
https://link.springer.com/article/10.1007/s00024-017-1534-x
https://link.springer.com/article/10.1007/s00024-017-1534-x
https://doi.org/10.3390/genealogy5040099
https://doi.org/10.1108/CC-09-2017-0041
https://doi.org/10.1108/CC-09-2017-0041
https://doi.org/10.3390/rel10070427
https://link.springer.com/book/10.1007/978-3-319-05266-3
https://link.springer.com/book/10.1007/978-3-319-05266-3
https://doi.org/10.3390/ijerph18083952
https://doi.org/10.1186/1472-6947-4-11
https://search.informit.org/doi/10.3316/INFORMIT.884027781311679
https://search.informit.org/doi/10.3316/INFORMIT.884027781311679

» RESEARCH

Wildfire Climate', Earth’s Future, 10:e2022EF002853.
https://doi.org/10.1029/2022EF002853

Metge J (1967) The Maoris of New Zealand, Societies of the
World. Routledge & K. Paul, London.

Metge J (1990) 'Te Rito O Te Harakeke: Conceptions of the
Whaanau', Journal of the Polynesian Society, 99:55-92.

Moeke-Pickering TM (1996) Mdori Identity Within Whanau.

University of Waikato.

Morgan TKKB (2008) The value of a Hapu perspective to
municipal water management practice : mauri and its
potential contribution to sustainability decision making in
Aotearoa New Zealand (Thesis). University of Auckland.
http://hdl.handle.net/2292/52062

Murton B (2012) 'Being in the place world: toward a Maori
“geographical self”', Journal of Cultural Geography, 29:87—
104. https://doi.org/10.1080/08873631.2012.655032

Q’Carroll AD (2013) 'Virtual Whanaungatanga: Maori
utilizing social networking sites to attain and maintain
relationships', AlterNative: An International Journal

of Indigenous People, 9(3):230-245. https://doi.
org/10.1177/117718011300900304

Department of the Prime Minister and Cabinet (2007)
National Hazardscape Report. NEMA website www.
civildefence.govt.nz/resources/national-hazardscape-
report, accessed 17 January 2025.

Okaya D, Stern T and Davey F (2007) A Continental Plate
Boundary: Tectonics at South Island, New Zealand.
American Geophysical Union, Washington, USA.

Orange C (2004) An illustrated history of the Treaty
of Waitangi, [New ed.]. ed. Bridget Williams Books,
Wellington, N.Z.

O’Steen B (2021) 'The Self Who Teaches and Learns:

Sharing the Space After a Disaster', in Hall, M.P.,, Brault, A.K.

(eds) Academia from the Inside. Palgrave Macmillan, Cham,
pp.149-168.

Partridge R, Bouslough DB, Proano L, Soliai-lemusu S,
Avegalio F and Anesi A (2011) 'Medical Disaster Relief after
the 2009 American Samoan Tsunami: Lessons Learned’,
Prehospital and Disaster Medicine, 26(s1):1-21. https://doi.
org/10.1017/51049023X11003530

Paulik R, Craig H and Collins D (2019) 'New Zealand Fluvial
and Pluvial Flood Exposure', Report number: 2019118 WN
Affiliation: National Institute of Water and Atmospheric
Research.

Paulik R, Zorn C, Wotherspoon L and Sturman J (2023)
'Modelling national residential building exposure to
flooding hazards', International Journal of Disaster
Risk Reduction, 94:103826. https://doi.org/10.1016/j.
ijdrr.2023.103826

Phibbs S, Kenney C and Solomon M (2015) 'Nga Mowaho:
an analysis of Maori responses to the Christchurch
earthquakes', Kotuitui: New Zealand Journal of Social
Sciences Online, 10(2):72—82. https://doi.org/10.1080/1177
083X.2015.1066401

Pihama DL and Gardiner D (2005) Building Baseline Data
on Maori, Whanau Development and Maori Realising Their
Potential Literature Review: Developing Leadership 63.

Poli T, Lay M, Owen M and Boston M (2022) 'Building the
cultural capacity of engineers in Aotearoa, New Zealand:
A Students Perspective', in 33rd Australasian Association
for Engineering Education Conference (AAEE 2022): Future
of Engineering Education. https://search.informit.org/
doi/10.3316/informit.895401765783457

Putnam RD (2000) Bowling alone: the collapse and revival
of American community. Simon & Schuster, New York.

Reid KJ, Rosier SM, Harrington LJ, King AD and Lane TP

(2021) 'Extreme rainfall in New Zealand and its association
with Atmospheric Rivers', Environmental Research Letters,
16(4):044012. https://doi.org/10.1088/1748-9326/abeael

Reisinger A, Kitchin, R, Chiew F, Hughes L, Newton P,
Schuster S, Tait A, Whetton P, Barnett J, Becken S, Blackett
P, Boulter S, Campbell A, Collins D, Davies J, Dear K, Dovers
S, Finlay K, Glavovic B and Reser J (2014) Climate Change
2014: Impacts, Adaptation and Vulnerability. Working
Group Il Contribution to the Fifth Assessment Report of
the IPCC: Australasia Intergovernmental Panel on Climate
Change. https://ianas.org/wp-content/uploads/2020/08/
ClimateChange IPCC_A.pdf

Ritchie JE (1992) Becoming bicultural. Huia Publishers,
Wellington, N.Z.

Roberts M (2013) '"Ways of Seeing: Whakapapa',
SITES A Journal of Social Anthropology and Cultural
Studies, 10,(1):93-120. https://doi.org/10.11157/sites-
vol10iss1id236

Rosser B, Dellow S, Haubrock S and Glassey P (2017)
'New Zealand’s National Landslide Database', Landslides,
14:1949-1959. https://doi.org/10.1007/s10346-017-0843-6

Ruru J and Kohu-Morris J (2020) 'Maranga Ake Ai' The
Heroics of Constitutionalising Te Tiriti O Waitangi/
The Treaty of Waitangi in Aotearoa New Zealand',
Federal Law Review, 48(4):556—569. https://doi.
org/10.1177/0067205X20955105

Shaw R (2021) Tarangawaewae: Identity and Belonging in
Aotearoa New Zealand. Massey University Press.

Smith GH (1997) The development of kaupapa Maori:
theory and praxis. University of Auckland.

Smith LT (1999) Decolonizing methodologies: research and
indigenous peoples. Zed Books, New York.



https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2022EF002853
http://hdl.handle.net/2292/52062 
https://www.tandfonline.com/doi/abs/10.1080/08873631.2012.655032
https://www.tandfonline.com/doi/abs/10.1080/08873631.2012.655032
https://www.tandfonline.com/doi/abs/10.1080/08873631.2012.655032
http://www.civildefence.govt.nz/resources/national-hazardscape-report
http://www.civildefence.govt.nz/resources/national-hazardscape-report
http://www.civildefence.govt.nz/resources/national-hazardscape-report
https://doi.org/10.1017/S1049023X11003530
https://doi.org/10.1017/S1049023X11003530
https://doi.org/10.1016/j.ijdrr.2023.103826
https://doi.org/10.1016/j.ijdrr.2023.103826
https://doi.org/10.1080/1177083X.2015.1066401
https://doi.org/10.1080/1177083X.2015.1066401
https://search.informit.org/doi/10.3316/informit.895401765783457
https://search.informit.org/doi/10.3316/informit.895401765783457
https://doi.org/10.1088/1748-9326/abeae0
https://ianas.org/wp-content/uploads/2020/08/ClimateChange_IPCC_A.pdf
https://ianas.org/wp-content/uploads/2020/08/ClimateChange_IPCC_A.pdf
https://doi.org/10.11157/sites-vol10iss1id236
https://doi.org/10.11157/sites-vol10iss1id236
https://doi.org/10.1007/s10346-017-0843-6
https://doi.org/10.1177/0067205X20955105
https://doi.org/10.1177/0067205X20955105

Soons JM and Selby MJ (1992) Landforms of New Zealand,
2nd ed. Longman Paul, Auckland, N.Z.

Stokes E (2004) 'Ohaaki: a power station on Maori land’,
Te Matahauariki Institute monograph series. University of
Waikato, Hamilton, N.Z. https://hdl.handle.net/10289/6092

Tapsell P (2002) 'Marae and Tribal Identity in Urban
Aotearoa/New Zealand', Pacific Studies, 25(1).

Te Puni Kokiri (1999) Discussion paper on the review of
the Maori Community Development Act 1962, Ministry of
Maori Development, Wellington, N.Z.

Te Rito JS (2007) 'Whakapapa and whenua: an insider’s
view', MAI Review, 2007(3). https://journal.mai.ac.nz/
system/files/maireview/79-193-1-PB.pdf

Temm P (1990) The Waitangi Tribunal: the conscience of the
nation. Random Century, Auckland, N.Z.

Thom RRM and Grimes A (2022) 'Land loss and the
intergenerational transmission of wellbeing: The
experience of iwi in Aotearoa New Zealand', Social Science
& Medicine, 296:114804. https://doi.org/10.1016/].
socscimed.2022.114804

Thornley L, Ball J, Signal L, Lawson-Te Aho K and Rawson E
(2015) 'Building community resilience: learning from the
Canterbury earthquakes', Kotuitui: New Zealand Journal of
Social Sciences Online, 10(1):3—35. https://doi.org/10.1080/
1177083X.2014.934846

Thornton A (1989) 'Some Reflections on Traditional Maori
Carving', The Journal of the Polynesian Society, 98(2)47—
166. https://www.jstor.org/stable/20706270

Unwin DJ (1996) 'GIS, spatial analysis and spatial statistics',
Progress in Human Geography, 20(4):540-551. https://doi.
org/10.1177/030913259602000408

Vayda AP (1970) Maori warfare. Polynesian Society Maori
monographs; no. 2. Reed for the Polynesian Society,
Wellington, N.Z.

Waitangi Tribunal (1984) Report of the Waitangi Tribunal
on the Kaituna River claim (Wai 4). 2nd ed. The Tribunal,
Wellington, N.Z.

Walker S, Eketone A and Gibbs A (2006) 'An exploration
of kaupapa Maori research, its principles, processes
and applications', International Journal of Social
Research Methodology, 9(4):331-344. https://doi.
org/10.1080/13645570600916049

Wertz FJ (2014) 'Qualitative inquiry in the history of
psychology', Qualitative Psychology, 1(1):4-16. https://doi.
org/10.1037/qup0000007

Wibowo W, Purwa T, Bahri ENA, Ulama BSS, Wilantari

RN (2021) 'Impacts of Earthquakes on Consumer Price
Index and Inflation: A Case Study in West Nusa Tenggara
Province, Indonesia', Journal of Physics: Conference Series
1863. https://doi.org/10.1088/1742-6596/1863/1/012062

» RESEARCH

Wihongi H (2013) Tangihanga: Through the eyes of young
Maori women. [Thesis] University of Waikato, Hamilton, N.Z.

Williams HW (1957) A Dictionary of the Maori Language.

Workman K (2016) 'From a search for Rangatiratanga
to a struggle for survival - criminal justice, the state and
Maori, 1985 to 2015, Journal of New Zealand Studies,
22:89-104. https://search.informit.org/doi/10.3316/
informit.206526297651486

Zhang Y-X, Goebel T, Peng Z, Williams C, Yoder M and
Rundle J (2018) 'Earthquakes and Multi-hazards around
the Pacific Rim, Vol. 1: Introduction’, in: Zhang, Y., Goebel,
T., Peng, Z., Williams, C.A., Yoder, M., Rundle, J.B. (Eds.)
Earthquakes and Multi-Hazards Around the Pacific Rim, Vol.
I, Pageoph Topical Volumes. Birkhauser, Cham, pp. 1-4.
https://doi.org/10.1007/978-3-319-71565-0_1

About the authors

Haukapuanui Vercoe is an emerging Maori researcher in
civil engineering dedicated to enhancing marae resilience in
natural hazards and climate change. He is a PhD candidate
at The University of Auckland and his research focuses on
interweaving Maori knowledge systems and contemporary
engineering practices.

[Te Arawa, Tiwharetoa, Te Ati Haunui-a-Paparangi, Ngati
Kahungunu, Ngati Pahauwera, Ngati Raukawa, Ngai Tahul]

Dr Tumanako Fa'aui has extensive experience in Maori
focused research which includes research around the MV
Rena grounding and the impacts on hapl and iwi, marae
resilience and hazard management with hapl and iwi, climate
resilience, geothermal resources and water infrastructure
issues for marae.

[Te Arawa, Ngati Uenukukopako, Ngati Whakahemo]

Professor Liam Wotherspoon is a professor in the
Department of Civil and Environmental Engineering at

the University of Auckland. He leads national research
programmes that explore the natural hazards resilience of the
built environment, with a focus on Aotearoa New Zealand.



https://hdl.handle.net/10289/6092
https://journal.mai.ac.nz/system/files/maireview/79-193-1-PB.pdf
https://journal.mai.ac.nz/system/files/maireview/79-193-1-PB.pdf
https://doi.org/10.1016/j.socscimed.2022.114804
https://doi.org/10.1016/j.socscimed.2022.114804
https://www.tandfonline.com/doi/full/10.1080/1177083X.2014.934846
https://www.tandfonline.com/doi/full/10.1080/1177083X.2014.934846
https://www.jstor.org/stable/20706270
https://doi.org/10.1177/030913259602000408
https://doi.org/10.1177/030913259602000408
https://doi.org/10.1080/13645570600916049
https://doi.org/10.1080/13645570600916049
https://doi.org/10.1037/qup0000007
https://doi.org/10.1037/qup0000007
https://doi.org/10.1088/1742-6596/1863/1/012062
https://search.informit.org/doi/10.3316/informit.206526297651486
https://search.informit.org/doi/10.3316/informit.206526297651486
https://link.springer.com/chapter/10.1007/978-3-319-71565-0_1

