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Managing changing flood hazard and risk in Aotearoa-New Zealand under climatic change– balancing consistency and flexibility for improved decision-making and greater resilience.


	
Introduction
Similar to many other countries, flooding is one of Aotearoa-New Zealand’s (herein referred to as Aotearoa) most frequent natural hazards (Mason et al., 2021). While flooding is partially a natural phenomenon, climate change is increasing precipitation extremes in many locations and poor flood risk management practices can further exacerbate the problem. Effective flood governance plays a critical role because it establishes the frameworks for multiple decisions, such as the need for flood risk assessments, the nature and dissemination of data gathered, and the consideration of social, cultural, economic and ecological impacts (Plummer et al., 2018). This topic is important because it is estimated that two-thirds of Aotearoa’s population live in flood prone areas (Royal Society of New Zealand, 2016). During the 2020–2022 period alone, damages from floods generated over NZ$500 million in insurance claims (Insurance Council of New Zealand (ICNZ), 2022), and there are many indirect (cascading) and intangible impacts that are difficult to quantify, including the potential withdrawal of future investment in affected areas and the immediate and long-term impact on people’s health and wellbeing (Lawrence et al., 2020; Smith et al., 2011).

Recent literature on flood governance (Bottazzi et al., 2019; Plummer et al., 2018; Wiering et al., 2018) identifies flooding as a complex, multi-layered issue that requires multi-level collaboration as well as an adaptive approach that enables dynamic responses. A multi-level governance regime is predicated on the principle of partnership and emphasises the need for high levels of policy cohesion between national, regional and local levels whilst acknowledging the complex relations that unfold over different territories and scales (Bache, 2012). In the flood governance context, this means a departure from traditional approaches focused on protecting communities through hard engineering structures to incorporating a wider variety of diverse non-structural measures and seeking collaboration and integration among government levels and social actors (Bottazzi et al., 2019; Plummer et al., 2018; Winter & Karvonen, 2022). 

Flood risk management across Aotearoa varies considerably across regions, and currently there is no consistency as to whether and how flood risk is determined now and into the future (Paulik et al., 2019; Rouse, 2012; Tonkin + Taylor Limited, 2018). Further, local and regional governments vary significantly in their capacity to manage and mitigate hazard risks (Reisinger et al., 2011). This leads to a lack of consistency in data availability and accessibility and modelling approaches (e.g., AEP modelled, flood modelling methodology, climate change methodology) impeding the integration of regional and local flood risk information and thus the generation of a consistent national level assessment. The Ministry for the Environment (2020) concluded that “the devolution of climate change adaptation responsibility to the local level, together with the lack of guidance for responding to flooding and other climate change hazards, is leading councils to address climate change separately and differently from each other Under this arrangement, councils are exposed to legal liability for both adaptation action and inaction.” (p. 183).  Irrespective of the variable approaches used by local and regional governments to assess and manage flood risk, the outputs from analysis which are used for decision-making contain uncertainty (Quigley et al., 2019; Steinschneider et al., 2015). Uncertainty is not often quantified nor characterised, yet it can make the process more challenging and less reliable (Anderson et al., 2022; Steinschneider et al., 2015). Uncertainty is present to a variable yet unknown degree across all stages of flood hazard planning, especially when the potential impacts of climate change on the flood hazard are included (Meresa et al., 2023) and has implications for the determination of flood hazard zones or design of mitigation measures. 

This Panel aims to contribute to discourse on flood governance to best manage changing flood risks in Aotearoa drawing from perspectives at both national and regional/local scales, collected as part of the 5-year Mā te haumaru ō nga puna wai ō Rākaihautū ka ora mo ake tonu: Increasing flood resilience across Aotearoa programme, which commenced in October 2020.

Objective/purpose
The presentations and discussion in this Panel will:
· Identify the components of a fit-for-purpose flood governance system that delivers national consistency (equity) whilst enabling planning and response actions that take into account local knowledge and aspirations.
· Recognise the value of mātauranga Māori for understanding and responding to hazard and risk, and for developing local tools that communicate and engage.
· Investigate how a national-level understanding of flood risk can contribute to consistent regulations and policy to guide land-use planning and avoid development of at-risk areas.

Contribution to new knowledge
Our research with actors involved with flood governance matters across national and local scales has identified two pressing issues that need to be addressed within a multi-level flood governance framework designed to achieve greater policy cohesion and a flood resilient Aotearoa, namely: national consistency and targeted variability. 
This Panel contributes to new knowledge by:
· Demonstrating the functionality of national-level flood hazard and risk models, and how they can be combined with more local-level information where this exists, thus supporting national and local-level decision-making.
· Sharing a structured framework and methodology that supports hapū Māori to discover and collate perspectives and information that address environmental challenges while preserving cultural heritage and identity, offering a model for resilience that honours both land and people.
· Sharing examples of how the science can inform policy development at national and local levels.

Take home message: 
Climate change is likely to escalate current challenges – economic losses, environmental damage, social vulnerability issues - this Panel emphasises the imperative to work towards a multi-level flood governance framework that is much more nationally consistent, but while still leaving scope for targeted variability to better manage changing flood risks and thus minimise the harm floods can inflict on our natural and built environments and our communities - especially our most exposed communities.

Note on Te Tuna o Wairewa: A Living Philosophy of Methodology and Framework
Te Tuna o Wairewa Methodology and Framework are more than a research model or environmental management tool, it is a living philosophy, entirely reflective of the tuna (eel) lifecycle. Moving beyond conventional approaches, this system interweaves mātauranga Māori and practical strategies to create a kaupapa that is both culturally meaningful and effective in addressing local challenges. At its core, the methodology mirrors the adaptive journey of the tuna, beginning with Ngā Kākano (egg stage), a state of openness, curiosity, and potential. Each subsequent stage invites researchers and whānau to shift perspectives, aligning with the natural evolution of the tuna. This ensures the process remains fluid, responding to emerging insights and evolving circumstances while maintaining a foundation embedded in cultural identity and community participation.
The framework is guided by interconnected components, Te Huringa Oranga (cycle of life), Te Aitanga a Hine Materoa, and Ngā Wai Kohikohi o Te Pātaka o Rākaihautū, each offering a lens through which to understand the relationship between environmental hazards and whānau wellbeing. By aligning the life stages of the tuna with key elements of whānau life, this approach repositions environmental management from a risk-based model to one that centres on the holistic well-being of both people and whenua. What sets this approach apart is its profoundly collaborative nature. Research and environmental management are reimagined as a participatory journey alongside tangata whenua, bridging traditional and contemporary perspectives. The methodology challenges participants to “be the tuna” at each stage, adaptive, resilient, and attuned to their environment. When new information or community needs arise, the framework prioritises fluidity over rigid adherence to predetermined structures, ensuring solutions remain responsive and relevant.
By grounding itself in localised, context-specific strategies, this framework honours the cultural and environmental realities of Wairewa whānau. It upholds the importance of protecting wāhi tapu, sustaining mahinga kai, and strengthening community resilience. In doing so, it offers a model that demonstrates how Indigenous philosophies can lead to environmental management, proving that when cultural values are placed at the heart of decision-making, both whenua and whānau flourish. This kaupapa not only guides Wairewa but also provides a pathway for other iwi and hapū to develop frameworks that reflect their unique relationships with the land.
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Moderator Details
Full Name: Associate Professor Silvia Serrao-Neumann
Organisation: The University of Waikato
Bio sketch:
Silvia researches catchment scale planning for water sensitive city-regions and participates in interdisciplinary research on climate change adaptation, community planning for disaster recovery and resilience, and action/ intervention research applied to planning for climate change adaptation. She publishes on water resource management, climate change adaptation, and urban and regional planning. 


Panellist 1
Full Name: Dr Emily Lane
Organisation: NIWA
Bio
Emily is a principal scientist in natural hazards and hydrodynamic focusing on flood, tsunami and storm surge inundation. She currently leads Mā te haumaru ō te wai - an Endeavour programme focused on understanding Aotearoa's flood inundation hazard and risk at a national level and using this to improve our resilience to flooding.

Presentation 1
Development of a consistent national-level flood hazard and risk model 

Panellist 1 Contribution:
Introduction: Flood models are developed for different applications and the methods used are dependent on those applications. This can make intercomparisons between models difficult; instead, a hierarchy of models is created with more complex, higher resolution local models (such as specific stormwater models) at the top, going down through catchment scale models, to regional and national scale models.
Objectives: Developing a system to create consistent national level maps of flood hazard that can be used at the base of the hierarchy of models as well as vulnerability functions for a range of assets to enable assessment of flooding impacts to provide risk information. This hazard and risk data provide vital information in locations where no other information exists as well as a screening for where further flood investigations might be needed. It also provides results based on a consistent methodology so intercomparisons can be made between regions. 
Methodology: This work is based on iterative improvement, creating a semi-automated system to map hazard and risk. It ingests LiDAR and other geographic information to create hydrologically conditioned DEMs, uses rainfall information from HIRDS (High Intensity Rainfall Design System) to create current or future design rainstorms, models the flows hydrologically in the upper catchment and then hydrodynamically on the flood plain before putting the results through RiskScape to calculate risk metrics.
Findings: This system has produced consistent flood maps for Aotearoa to allow national agencies, regional practitioners and others to understand the overall hazard and risk from Aotearoa’s most frequent natural hazard.

Panellist 2
Full Name: Dr Alvina Edwards
Organisation: Ngāti Irakehu – Te Taumutu, Ōnuku, Wairewa.
Bio
Alvina is a scholar with degrees in law, history, and Māori studies (PhD, Waikato). Her career combines academia and community service as a Māori mentor, researcher, and advocate. Her work on Māori identity, legal frameworks, and social justice demonstrates her commitment to cultural preservation and improving Māori representation and well-being.

Presentation 2
The Tides of Wairewa - Navigating Whenua and Whānau: The development and application of Te Tuna o Wairewa conceptual framework and methodology.

Panellist 2 Contribution:
Introduction: Where the awa embraces the whenua, where the echoes of our tīpuna guide the footsteps of our mokopuna, the mana whenua of Wairewa have upheld a tradition of resilience. Te Tuna o Wairewa is more than a strategy, it is a living expression of whakapapa, shaped by the mātauranga of our tūpuna and the practicality of today’s environmental shifts.
Objectives: Developing tools that redefine environmental resilience through cultural grounding. This approach addresses flooding and environmental challenges by honouring mātauranga Māori, upholding the mana of wāhi tapu, and safeguarding mahinga kai sources. Weaving Indigenous knowledge with Western science, we establish sustainability, strengthen community-led kaitiakitanga practices, and secure intergenerational wellbeing, while developing adaptable solutions that honour the spiritual and physical bond between tangata and whenua.
Methodology: Established in pūrākau and mātauranga Māori, this approach converts scientific data into meaningful narratives within the Wairewa worldview. The methodology ensures whānau voices remain at the soul of the Kaupapa, making national hazard models accessible in a way that reflects cultural realities - scientific knowledge within a Māori context.
Findings: The methodology and framework demonstrate that centring cultural knowledge within environmental management enhances both ecological and social resilience. By grounding flood mitigation strategies in whānau narratives and place-based knowledge, Wairewa transformed environmental threats into innovation and collective action. Whānau engagement in kaitiakitanga was strengthened, fostering intergenerational transmission of knowledge and reinforcing tikanga Māori’s role in driving sustainable, whānau-led solutions. This kaupapa highlights that when decision-making is informed by mātauranga Māori, both whenua and whānau flourish.

Panellist 3
Full Name: Dr Christina Hanna
Organisation: The University of Waikato
Bio 
Christina researches the governance of risk reduction and climate change adaptation, focusing on environmental planning. An important theme is applying managed retreats to reduce risks to human lives, assets, and ecosystems. Special focus areas include resource management instruments and frameworks, planning methods, spatial planning, collaborative planning and community resilience.

Presentation 3
Applying hazard and risk science to policy development – insights from practitioners regarding their information needs and output requirements from nationwide flood hazard and risk models.

Panellist 3 Contribution:
Introduction: Aotearoa’s twenty regional authorities differ significantly in their access to quality, up-to-date flood data and information, meaning that decision-making may be sub-optimal for regions without access. A nationwide flood hazard and risk model provides a uniform base from which regional practitioners may work.
Objectives: To ensure the nationwide model is useful, useable and used, we wanted to understand the needs of potential regional-based users. What functionality do they require, and what are potential barriers to uptake?
Methodology: We held a series of interactive sessions with regional practitioners, to gauge their understanding of the data inputs and information outputs of the nationwide models, before identifying potential uses of the models and preferences regarding output qualities (e.g. scale, level of detail, interval between updates). 
Findings: Regional practitioners identified many potential uses for the model, informing planning processes, emergency responses, asset management and community wellbeing assessments. Whilst of most value to regions without comprehensive modelling capabilities, other regions recognised the nationwide model’s potential to integrate more contextual information, for example societal and cultural aspects.
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