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Abstract:

Keywords: 

As Aotearoa moves into the era of climate change, our urban landscapes are becoming more 
vulnerable to flooding. Along with climate change aggravating flooding, Aotearoa is short of 
housing (“45,000 dwellings” (Johnson et al., 2018)). The loss of land by flooding means the loss 
of potential to accommodate the housing needs of New Zealanders.

This project strives to develop a climate-adaptive design method for Maybury Street, Glen 
Innes. The site is at risk of pluvial flooding in the next 100 years. Therefore, the site’s design will 
include three parts; firstly, to create a flood adaptation strategy for the Maybury Reserve and 
its surroundings, secondly, to safely plan a new housing development along Maybury Street, 
and lastly, meeting the community’s needs by understanding what the community envisions 
for the site.

The urban flood adaptation design methods formed were tested and applied to the site using 
alternative methods and methodology. For example, Rob Roggema’s – Research by Design 
methodology was used to execute the project, and Geodesign was combined with scientific 
data (from NIWA, LINZ & Auckland Council). Also, community consultation with Glen Innes 
community professionals was used to make decisions about the site and, further, Geodesign 
will be used to apply them to the site as practical design solutions.

This design method will provide a resilient water landscape site for the Glen Innes community. 
This method will help preserve the existing landscape’s good qualities and build a new 
landscape to enhance community participation and ameliorate flooding.

Climate change, flooding, impervious surfaces, urban design, flood adaptation system, 
vulnerable urban community, adaptation strategies, climate-proofing, pluvial flooding, and 
stormwater.
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Chapter One: 
Introduction to Urban 
Flood Adaptation Plan

This chapter includes the introduction to the projects main rationale which highlights the aims 
and objectives. 
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Introduction: The rivers and seas of Aotearoa are essential to its people. Our water landscapes (coastal areas 
and land with rivers) host multiple activities from living to multiple recreational purposes. The 
rivers and seas are a significant part of the communities’ social aspects and a significant part 
of Aotearoa’s history and culture. However, as we move into the era of climate change, our 
coastlines and riverbanks are eroding.

According to MfE (Ministry for the Environment, Manatu Mo te Taiao), the unique landscapes 
of Aotearoa are endangered by the impacts of climate change – common predicted risks are 
sea-level rise, higher temperatures and flooding. NIWA (2019) released two reports in 2019 in 
which findings show “700,000 people and 411,516 buildings worth $135 billion are currently 
exposed to river flooding events from extreme weather events. Climate change extreme 
rainfall is expected, which means 19,098 km of roads, 1574 km of railways and 20 airports” 
(National Science Challenges, 2019) are exposed to flood.

NIWA’s (2019) findings indicate flooding as the most concerning climate change risk currently 
in New Zealand, and an additional challenging factor is population growth. Data Commons 
(2019) estimates that the current population of New Zealand is 4.917 million. Additionally, 
Statistics NZ (2020) indicates a 90% probability that the population is likely to increase to “5.13 
– 5.51 million in 2025 and 5.19 – 5.94 million in 2030”.

Overall, as flooding erodes our water landscapes, the socio-ecological aspects of our 
communities are impacted, historical and cultural elements are erased, and the loss of land 
means loss of potential to accommodate the growing population of New Zealand.
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Flooding is currently a critical issue for many coastal landscapes and those near water bodies; 
additionally, the problem will increase as the Aotearoa population is expected to grow. As 
Aotearoa moves into the era of climate change, this will mean the loss of land – which limits 
housing development – which further indicates our whenua is losing the potential to support 
the population growth. Flooding may cause loss of access to our water landscapes for many 
communities, and it will erode landmarks; this will result in loss of culture and history. Our 
shores are where the narratives of Māori ancestors lie; therefore, as coasts erode, knowledge of 
those narratives disappear. As a result, there is a loss of mana, which means losing connection 
to the land; therefore, it loses Pepeha – identity.

Problems

Opportunities  » To protect the coastal identity of the coastal communities of Aotearoa.
 » To work with the mana whenua and community.
 » To investigate the likelihood of achieving a resilient and adaptive climate design for 

Aotearoa’s urban water cities.
 » To create a resilient water city or an urban town that can be experienced longer by future 

generations.
 » To use NIWA, LINZ, and Auckland Council’s scientific data and apply it in urban design 

practice.
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Research Question:

Rationale and context:

How can climate change flooding be ameliorated through urban design? 

Why is the project important?

Aotearoa is moving into the era of climate change; our lands are 
becoming more vulnerable, especially our water landscapes such as 
the coast and river lands. It is essential to protect our land to protect 
our mana (connections to landscape), our ecology, and our community 
and, most importantly, support rapid population growth.

 “Toitu te marae a Tane, Toitu te marae a Tangaroa, 
 Toitu te iwi - if the land is well and the sea is well, 
 the people will thrive”,
 
      - a proverb of Ngai Tahu.

A climate change project from a landscape architect’s perspective is 
also essential to show how scientific data can be used and converted 
into a practical climate adaptation design.
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Aim: 

Objectives:  

The aim of this thesis is to create a flood adaptation plan to ameliorate 
the effects of climate change-driven flooding.

 » Investigate strategies for climate change adaptation.
 » Investigate strategies for creating safer housing for the current 

communities through water landscapes.
 » Investigate options for creating more homes to support the growing 

population of Aotearoa.
 » Work with mana whenua and community to understand their 

perspectives on climate-proofing the township. 
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Chapter One Summary:  This Master of Landscape Architecture Project aims to create an urban flood mitigation system 
which allows both the environment and the community to adapt and prepare for climate 
change. Projects like this that deal with climate change problems and discover solutions are 
important for Aotearoa. 
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Chapter Two: 
Literature Review  

This chapter reviews reputable authors and literature which have influenced this project. The interdisciplinary 
authors and articles alert us to the effects of climate change and introduce theories on ways to deal with and 
prepare for climate change, especially flooding. The chapter includes case studies which show the possible, 
practical implications of the theories identified by the authors and articles. The theories and case studies are 
then analysed to describe the key techniques for developing a flood adaptation strategy.
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Theory he following section introduces authors who have discussed the importance of creating resilience for 
landscapes threatened by natural hazards. The next part, the theory section, includes an annotated 
bibliography which introduces articles and books that reveal strategies for climate change adaptation. The 
articles are from a range of authors from around the globe as well as local authors, to understand alternative 
views, methods and techniques that can be used to protect our threatened landscapes.
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AUTHORS 
The literature survey explores multidisciplinary 
approaches to working with the natural environment 
and natural hazards. The technique for working with 
nature is never absolute, as we should be guided by 
mother nature.

 

 
Design for Flooding (2011) by 
Donald Watson and Michele 
Adams. 
 

 
Watson is an architect & planner and was a former professor and dean of 
the School of Architecture, Rensselaer Polytechnic Institute. Adams is a 
water resource engineer and the principal founder of Meliora 
Environmental Design, Kimberton, Pennsylvania. Both authors introduce 
the best techniques and teachings to create resilient buildings and 
communities in the face of severe weather events, climate change, and sea- 
level rise. The book investigates technical and institutional issues as well as 
new design and business opportunities created with "fundamentals of 
climate and weather, stormwater, and floodplain management. Includes 
best practices of flood-resistant design and adaptation to sea-level rise". 
 

 

 
Resilience, development, and 
global change (2016) by 
Katrina Brown. 

 
Brown is a Professor of Social Sciences at the University of Exeter in the UK. 
Brown introduces the theory of the three core components that are forms 
of resilience: resistance, rootedness, and resourcefulness. The text uses an 
approach that guides resilient thinking and provides a framework that helps 
understand the "dynamics of complex, inter-connected social, ecological 
and economic systems." 

 

 

 
Mehrotra's (2019) The 
architectural wonder of 
impermanent cities 
(TED Talk the architectural 
wonders of impermanent 
cities). 

 
Mehrotra is a professor for urban design and planning at the Harvard 
Graduate School of Design (Cambridge, Massachusetts) and is also the 
Founder Principal of architecture firm RMA Architects of Mumbai + Boston. 
Mehrotra explains in his TED talk how he discovered that "impermanence is 
bigger than permanence"; explains how one space can be used for multiple 
temporary activities and tactical urbanism. 

 

Literature Research 
 

The literature research explores multidisciplinary approaches to working with the natural environment and natural hazards. The technique for working with nature is never 
absolute, as mother nature should guide us. Therefore, the following experts of the environment explain some ways of working with the natural environment. For example: 

 

 
Theorist 

 
Theory 

 
Theory Description 

 
 
 
 

  Carl Folke 

 
Resilience (Republished) (2016) 
by Carl Folke. 

 
Folke is a transdisciplinary environmental scientist who specializes in 
economics, resilience, and socio-ecological systems. His article, "Resilience" 
introduces the concept of resilience thinking. It explains the complex 
adaptive socio-ecological systems as the tool for resilient design in the face 
of climate change. 

 
 
 
 

Urie Bronfenbrenner 

 
Breadth of the Socio-Ecological 
Model (2017) by Urie 
Bronfenbrenner. 

 
Bronfenbrenner is a Russian-born American psychologist particularly 
well-known for his ecological systems theory. Bronfenbrenner introduced 
the conceptual model of the socio-ecological (SEM) model for 
understanding human development. 

 
 
 
 
 

Ian McHarg 

 
Design with Nature (2011) by 
Ian McHarg. 

 
McHarg was a Scottish landscape architect and writer on "regional planning 
using the natural system" (Weitzman School of Design, n.d). McHarg's 
"Design with Nature" explains that we should occupy and modify the earth 
according to the ecology and its character - planning and creating landscape 
designs that adapt to its nature. 
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Theory from wider context_ARTICLES

Atif, S. B., Saqib, Z., Ali, A., Zaman, M. H., Akhtar, N., Fatima, H., Atif, M., & Farooqi, S. M. 2018). 
Identification of key-trends and evaluation of contemporary research regarding urban ecosystem 
services: A path towards socio-ecological sustainability of urban areas. Applied Ecology and 
Environmental Research, 16(3), 3545–3581. https://doi.org/10.15666/aeer/1603_35453581

The article investigates the trends and gaps in UES (urban ecosystem services) research. This involves 
the analysis of 116 scientific publications that have researched UES. As the key aim, the text focuses 
on creating socio-ecological and demographic transformations in urban areas in order to ensure 
urban ecological resilience. It is essential to “synchronise orientations of human impacts and 
resilience of ecological resources in urban areas”. Findings in the article indicate that UES research 
was mainly carried out in the northern hemisphere where the industrialised developments are, 
rather than in developing countries. The UES research was mainly concentrated on countries which 
are technologically advanced and economically developed, since such countries have a significant 
exposure to urban-based industrial activities. However, the publications mainly studied regulatory 
ecosystem services. Industrialisation affects society’s health; therefore, it is crucial to ensure 
resilience of UES. Most obvious findings indicate that “the concept of urban ecosystem services is 
gaining recognition as a component of informed decision making in urban planning and as a tool to 
monitor socio-ecological resilience of urban areas”. A conceptual investigation is recommended for 
postulating primary approaches to form an integrated management of UES in the face of emerging 
challenges for urban landscapes. Authors of the article suggest that comprehensive strategies of UES 
should be applied to less investigated areas, as the poor are the worst victims of urban ecological 
degradation. Thus, less developed regions should be the focus for UES research. Furthermore, this 
becomes a question of “equity and justice; therefore, it is a real challenge for researchers and urban 
planners to address”.

The analytical framework of UES introduced in the article is to assist urban planners and policy 
makers to design and construct resilient urban environments. The text explores socio-ecological 
aspects of urban landscapes in conjunction with UES. However, the interesting aspect of this article 
is that it compares 116 publications which have researched UES, and compares them to indicate 
the commonalities and differences – trends and gaps. From its findings, the authors have stated the 
cruciality of investigating developing regions. The article will interest environmental researchers and 
urban planners who are interested in working with regions that are still developing.

Muhammad Atif, Nadia Akhtar, Syed Atif Bokhari, Sajid Farooqi, Hina Fatimah, Zafeer Saqib and 
Muhammad Zaman-ul-Haq are postgraduates and professors at the following education institutions: 
International Islamic University, Atmosphere Research Commission (SUPARCO), International Islamic 
University (Female Campus), Allama Iqbal Open University, and Government College of Pakistan.

Benson, D., & Lorenzoni, I. (2017). Climate change adaptation, flood risks and policy coherence in 
integrated water resources management in England. Regional Environmental Change, 17(7), 1921–

1932. https://doi.org/10.1007/s10113-016-0959-6

Benson and Lorenzoni introduce the concept of IWRM, integrated water resource management. 
One key aspect of IWRM is adaptation to the impacts of climate change and, particularly, risks of 
flooding. There are multiple mechanisms for flood risk management (FRM), however, there are still 
questions arising on them. Further in the text, since the paper is written in the context of England, it 
firstly “maps the multi-level institutional frameworks determining both IWRM and FRM in England”; 
secondly, it examines their interaction via various inter-institutional coordinating mechanisms; 
and thirdly, it assesses the degree of coherence. Findings later in the text show that EU strategic 
“objectives for flood risk assessment demonstrate relatively high vertical and horizontal coherence 
with river basin planning. However, there is less coherence with flood risk requirements for land-
use planning and national flood protection objectives” (Benson & Lorenzoni, 2016).

Benson and Lorenzoni introduce IWRM as an aspect of creating climate change adaptation. This text 
advises urban designers and landscape architects to increase IWRM in urban planning, and have 
consistency in the coordination of water use and land use strategies in greater spatial planning.

David Benson is from the Environment and Sustainability Institute and Department of Politics, 
University of Exeter, Penryn, Cornwall TR10 9FE, UK; and Irene Lorenzoni is from the School of 
Environmental Sciences, Tyndall Centre for Climate Change Research, and the Science, Society and 
Sustainability (3S) Group, University of East Anglia, Norwich Research Park, Norwich, Norfolk NR4 
7TJ, UK.

Folke, C. (2016). Resilience (Republished). Ecology and Society, 21(4). https://doi.org/10.5751/ES- 
09088-210444

Folke’s “Resilience (republished)” discusses how the term resilience has been used across many 
academic fields and disciplines. The article particularly discusses resilience in the context of 
environment and, further, discusses socio-ecological adaptive systems as part of resilience in the 
context of “sustainability science and complex adaptive systems raising issues such as resilience 
of people or planet in development”, (Folke, 2016). Folke describes three strategies of resilience: 
integrated thinking, adaptability and transformability. Firstly, integrated resilience is understanding 
the resilience thinking of the past and integrating it with the new thoughts of resilience – 
“understanding the capacity of ecosystems to absorb change, or how to persist developing in the 
original state”. Secondly, adaptability is about working with nature – the capacity of humans adapting 
to nature in the face of environmental change, e.g. climate change. Thirdly, transformability comes 
into play as “the capacity to create new fundamental systems when the ecological, economic or 
social structures make the existing system untenable” – it is about creating pockets of opportunity 
to navigate the transformation and less about planning and controlling. Resilience is about expecting 
the unexpected – preparing the socio-ecological factors of a landscape to adapt to change or allow 
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the landscape to transform when it needs to.

It is essential to incorporate resilience thinking in the landscapes of New Zealand in order to allow 
its socio-ecological layers to adapt to climate change, particularly, coastal landscapes, as they are 
more prone to natural hazards. The key challenge for landscape architects and architects is to design 
urban water edges with climate adaptive features.

Carl Folke is a transdisciplinary environmental scientist who specialises in economics, resilience and 
socioecology.

Lennon, M., Scott, M., & O’Neill, E. (2014). Urban Design and Adapting to Flood Risk: The Role 
of Green Infrastructure. Journal of Urban Design, 19(5), 745–758. https://doi.org/10.1080/1357 
4809.2014.944113

Lennon, Neil, and Scott identify and examine three theoretical approaches with three design 
philosophies as a solution to urban flooding problems. The approaches are focused on examining 
“the potential of the green infrastructure approach to realise ‘evolutionary resilience’ in designing 
urban environments for enhanced drainage management”, (Lennon, Neil, & Scott, 2014). The three 
approaches are: persistence, adaptation and transformation. Persistence involves urban areas mainly 
built with less consideration for flood risk; and involves “expensive ‘hard’ engineering solutions 
such as levees, flood barriers and the underground piping of historic drainage channels”, (Lennon, 
Neil, & Scott, 2014). Adaptation introduces a “bounce-back” form of resilience in urban design, 
where the key design approach is to modify the “architectural detailing and design of the public 
realm” by accommodating the unavoidability of flooding events. Transformation includes a design 
approach which involves biomimicry and working with the water, then controlling it or avoiding it. 
It focuses on reducing the built environment’s hydrological impacts; thus, it considers rethinking 
the urban footprint of the urban area. Further, into the text, the three approaches are examined 
and contrasted to management of flood risks, where the authors illustrate some key implications of 
increasing green infrastructure in urban design.

The introduction to the three approaches by Lennon, Neil, and Scott attempts to create an urban 
design that adapts to flooding risks. The key challenge derived from this article for landscape 
architects and urban planners of today is to transform the traditional urban design. This involves 
rethinking the current urban design model, which mainly consists of larger impervious areas, and 
planning it more according to nature, with more green infrastructure.

Mick Lennon, Eoin O’Neill and Mark Scott are lecturers at the University of Dublin.

Mcleod, E., Bruton-Adams, M., Förster, J., Franco, C., Gaines, G., Gorong, B., James, R., Posing- 
Kulwaum, G., Tara, M., & Terk, E. (2019). Lessons from the Pacific Islands - Adapting to climate 
change by supporting social and ecological resilience. Frontiers in Marine Science, 6(JUN), 1–7. 
https://doi.org/10.3389/fmars.2019.00289

The authors of this article alert their readers to the climate impacts on the Pacific Islands such as 
heavy rainfall patterns, sea-level rise and changing temperatures. The result of the impacts is shown 

in “food and water security, loss of identity, climate-induced migration and threats to sovereignty”. 
Furthermore, the article discusses how communities are combining traditional practices and 
cutting-edge science to create climate adaptation strategies to bring resilience to their communities 
and ecosystems which are at risk of climate change. The key techniques include resilient marine 
networks which are managed by the best science techniques and a strengthened tribal governance, 
“experimenting with salt- and drought-tolerant crops, revegetating coastlines with native salt-
tolerant plants, revitalizing traditional wells, and implementing climate-smart development plans”. 
The strategies are implemented and managed by the communities themselves. These efforts are 
being recognised in national and provincial policies, which reinforce the important role of ecosystems 
in climate adaptation.

The article highlights the critical role ecosystems play in climate adaptation. This suggests that urban 
designers and landscape architects should be protecting, restoring and enhancing ecosystems prior 
to proposing any developments. In terms of undertaking urban projects in Aotearoa, this text also sets 
an example on how to use traditional practices and cutting-edge science techniques in combination 
to produce strategies for mitigating flooding risks.

The article is produced in collaboration with authors from around the globe. Elizabeth Mcleod and 
Graham Gaines, from The Nature Conservancy (United States), Arlington, TX, United States; Mae 
Bruton-Adams, Berna Gorong, Elizabeth Terk, and Chiara Franco, from The Nature Conservancy 
(Micronesia), Kolonia Micronesia; Johannes Förster, Helmholtz Centre for Environmental Research 
– UFZ, Leipzig, Germany; Robyn James, from The Nature Conservancy (Australia), Brisbane, QLD, 
Australia; Gabriel Posing-Kulwaum and Magdalene Tara, from Nature Conservancy Manus, Manus, 
Papua New Guinea.

Moriniere, L. C. (2013). Understanding Interactions in a Socio-ecological System Facing Climate 
Change. The International Journal of Climate Change: Impacts and Responses, 4(4), 147–167. https://
doi.org/10.18848/1835-7156/cgp/v04i04/37198

Untangling the complexities of a coupled system with the use of transdisciplinary meta-analysis 
of interactions; in particular, coupled human and natural systems (CHANS). Adaptive capacity is 
seriously challenged as socio-ecological systems are exposed to interacting shocks – “the impact 
of their interactions is likely to exceed the sum of singular shocks”. The investigation begins with 
understanding interactions – the study shows interactions between 15 impacts of climate change 
with three separate but interacting systems: climate, human and nature. Three factors were then 
compared with quantified trends which are system vulnerability, the driving forces of climate change, 
and system complexity. Further findings prove that although the driving forces of climate systems 
are stronger than all “climatological events, drought or sea-level rise and human mobility have 
unambiguously destructive force”. A key issue studied was degradation of surfaces, which is highly 
complex; therefore, the authors have suggested the implications for sustainable risk reduction and 
climate change adaptation policy. Climate change impacts have rippling effects, which are in a multi-
cause context as their significance lies in the interaction with other sources. “Climate change impacts 
spread from directly impacted areas and sectors to other areas and sectors through extensive and 
complex linkages (very high confidence)”. Usually, direct impacts are only considered, and not 
the total impacts. The coupled system of human and nature provides an insight into the “study of 
complexity and exploration of interactivity”. Overall, according to the results from the study, “the 
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greatest vulnerability may lie more in the sum of connections than in the sum of specific climate 
impacts”.

Morinière explores the complex interaction between human and nature in socio-ecological 
landscapes. Types of systems explored in the article are climate systems, natural systems and 
coupled systems. The practices introduced in the meta-analysis of interactions are useful to inform 
future landscape planning and designing. Findings from this study will allow landscape architects, 
and possibly architects, to understand socio-ecological systems (human-nature interactions) and 
impacts of climate change, which will further assist with designing resilient landscape projects with 
climate adaptive aspects.

Lezlie Caro Morinière has a PhD, MPH, BA and is a research scientist at the University of Arizona. 
She’s also an Independent Humanitarian Consultant and specialises in migration, climate change, 
degradation, complexity and demography.

Qin, Y. (2020). Urban flooding mitigation techniques: A systematic review and future studies. Water 
(Switzerland), 12(12). https://doi.org/10.3390/w12123579

Qin highlights that urbanisation (which is increased impermeable surfaces – roofs, roads and other 
sealed surfaces) is creating excessive runoff from rainfall and exhausting the sewage system, therefore, 
resulting into flooding. “Although projects, such as low-impact development and water-sensitive 
urban design, have been proposed to retain, detain, infiltrate, harvest, evaporate, transpire, or re- 
use rainwater on-site, urban flooding is still a serious, unresolved problem.” (Qin, 2020). This article 
mainly discusses the importance of reducing runoff with facilities created above the ground, on 
the ground and under the ground. Mainstreams techniques (permeable pavements, water-retaining 
pavements, infiltration trenches, green roofs, non-vegetated roofs, trees, rainwater harvest, rain 
gardens, vegetated filter strips, swale, and soakaways) assist with reducing runoff, however they 
require a considerable amount of land area and mainly work with lower rainfalls. Qin, however, 
“highlights the necessity of providing a guide which records discharge-controllable facilities that can 
attenuate the peak flow of urban runoff by extending the duration of the runoff discharge”.

Qin reinforces one of the main contributions to flooding in a urban landscape, which is increased 
runoff from urbanisation. The article’s suggestion for controlling the runoff is an ideal challenge for 
urban designers and landscape planners of today. The authors suggests landscape designers revise 
discharge-controllable techniques.

Yinghong Qin is from the College of Civil Engineering and Architecture, Guilin University of Technology, 
Guilin 541004, China.
Ramyar, R., & Zarghami, E. (2017). Green infrastructure contribution for climate change adaptation in 
urban landscape context. Applied Ecology and Environmental Research, 15(3), 1193–1209. https://
doi.org/10.15666/aeer/1503_11931209

The article uses ‘green infrastructure’ as a strategic and spatial approach for planning urban 
environments. The concept of green infrastructure means applying key principles of ecology to 

urban environments. Ramyar and Zarghami have explored the concept in multiple scales to show 
opportunities for various disciplines to meet ecological, environmental and social challenges. The 
incorporation of the green infrastructure concept is an approach to form resilient urban environments 
through the revitalisation of the ecosystem. Green infrastructures allow existing urban systems to 
adapt to climate change. They allow urban systems to cope with the risks of climate change such as 
flooding, temperature increases (urban heat island issues) and droughts. The text uses Folke’s (2016) 
theory whereby “landscape planning and designing climate change is described as important drivers 
of global change”. The aspects of the green infrastructure include multifunctionality – revitalising 
ecological, social and economic factors of green spaces; connectivity – enhancing the functionally 
and physical connection between green spaces on different scales; multi-object approach – 
incorporating green and blue spaces and modifying spaces and components to act as green spaces; 
multi-scale approach – considering alternative planning scales from single parcels to large areas of 
the environment and community; and conservation – vulnerable areas are protected and restored 
with specially designated habitats. The incorporation of these green infrastructures into urban 
landscapes will improve societies’ wellbeing and the environment’s biodiversity, while giving it the 
ability to adapt to climate change.

The text is very useful and critical for urban landscape planners and designers as it acts as a guide for 
building future urban systems. Planning existing urban systems with aspects of green infrastructure 
can resolve the challenge of creating resilient landscapes. The authors take Folke’s (2016) theory 
which states that landscape planning and designing climate change are described as important 
drivers of global change. The key principles for designing resilient urban landscapes should include 
aspects of climate change adaptability.

Reza Ramyar and Esmaeil Zarghami are both professors of architecture and urban planning at Shahid 
Rajaee Teacher Training University.

Rastandeh, A., Pedersen Zari, M., & Brown, D. K. (2018). Components of landscape pattern and urban 
biodiversity in an era of climate change: a global survey of expert knowledge. Urban Ecosystems, 
21(5), 903–920. https://doi.org/10.1007/s11252-018-0777-3

According to “spatial patterning of landcover classes distributed across urban landscapes,” how do 
environmental planners and designers configure areas of conflict between biodiversity conservation 
and human dimensions of climate change adaptation aims? The article deals with how landscape 
pattern composition and configuration in terms of climate change adaptation affect both humans 
and fauna. The research focuses on landscape patterns and how to identify, rank and weight its most 
important components which affect urban biodiversity in climate change. The article involves results 
from 325 research projects conducted between 2000 and 2017, in which 69 academic centres were 
involved through 87 participants. Eight landscape patterns were identified, of which there were three 
most important components – patch size, connectivity and proximity. Areas with conflict between 
“biodiversity conservation targets and human dimensions which have concerns in terms of climate 
change adaptation” are not examined in depth, and pivotal roles are absent in relation to landscape 
patterns. In conclusion, the article states that there is more action required to address areas with 
conflicts between what fauna and humans need in the face of climate change.
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The research shows the significance of understanding landscape pattern in terms of fauna and human 
dimensions in adapting capability to climate change. This article will be of interest to environment 
planners and designers who desire to work with components of landscape patterns, along with 
urban biodiversity, spatial ecology in wildlife species, and expert surveys in the era of climate change.

Amin Rastandeh is a lecturer at the University of South Dakota, United States. Maibritt Pedersen 
Zari and Daniel K. Brown are lecturers from the Victoria University of Wellington, Wellington, New 
Zealand.

Roös, P. B. (2017). Regenerative-adaptive design for coastal settlements: a pattern 
language approach to future resilience. May. https://pdfs.semanticscholar.org/ 
a702/6f869bceb7699e9c082eccaa7d06870134fd.pdf%0Ahttp://dro.deakin.edu.au/view/ 
DU:30103436

Roös investigates the issue of planning, design and construction destroying the natural systems of 
our environment through our built environments. Along with the degradation of the earth’s natural 
systems, now there are the impacts of climate change. The author states that it is critical to now 
mitigate the causes of climate change and begin adapting to its impacts. Forming a sustainable 
design in the built environment is the dominant approach, according to this article: a sustainable 
design which reduces damage to nature, uses resources efficiently, and slows down the degradation 
of our landscapes. A more deeply integrated approach of planning and designing is required for 
human settlements using techniques adapted to nature. Roös introduces a regenerative- adaptive 
design theory which involves investigation into a holistic, integrated design method that explains the 
principles of regenerative design. The principle of regenerative adaptive design includes “an adaptive 
pattern language that re-establishes our wholeness with nature, and considers the vulnerabilities of 
a changing landscape” (Roös, 2017).

Roös introduces a regenerative-adaptive design theory which explains the importance of connecting 
people with nature and being careful about making drastic changes to vulnerable landscapes. The 
key challenge set by this author for urban and landscape planners is to implement practical solutions 
of such theories in the context of an urban development.

This project is produced by Phillip Barend Roös for the submission of Doctor of Philosophy degree, 
at the School of Architecture & Built Environment, Deakin University, in May 2017.
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Theory from Aotearoa _ARTICLES

Rouse, H. L., Bell, R. G., Lundquist, C. J., Blackett, P. E., Hicks, D. M., & King, D. N. (2017). Coastal 
adaptation to climate change in Aotearoa-New Zealand. New Zealand Journal of Marine and 
Freshwater Research, 51(2), 183–222. https://doi.org/10.1080/00288330.2016.1185736

The article identifies requirements for the coastal community of Whitianga adapting to climate 
change, and within these requirements are key challenges of engaging with coastal communities in 
conjunction with climate change impacts and possible adaptation options. There are two methods 
introduced, and the article tests them on the coastal community of Whitianga: firstly, ‘Open day’ 
– to engage with the coastal communities on the Whitianga coast and discover the vulnerable 
aspects of the Whitianga coast concerning coastal inundation, erosion and habitat change. The 
second method is a ‘follow-up workshop’ – to investigate the community‘s potential for adaptation 
to climate change and to discover what the community needs to establish an adaptive design for the 
coast. To create an adaptive design, the authors suggest four important components: the right team, 
the correct data, the proper support, and the right resource. Having the right team means forming 
an interdisciplinary team to explore physical science, and social science expertise. This expertise 
will help create essential projection maps; it will help in engaging with important stakeholders 
and decision-makers. Also, it will support the team by answering climate change questions about 
socio-cultural aspects. Having the correct data means having two sets of data: scientific data and 
social information – knowledge of the community. Other valuable data includes projected maps of 
impacts and LiDAR data for mapping the effects of climate change, such as sea-level rise, on coastal 
communities. Having the proper support means building communication and commitment of local 
decision-makers. It is essential for researchers, councils and the community to collaborate to explore 
adaptation alternatives and consider future implementations. Finally, having the right resources 
means creating strong communications with key stakeholders and decision-makers to pose actions 
for mitigating climate change impacts and forming adaptive management institutions.

This is an excellent text for environment researchers and landscape architects interested in exploring 
coastal communities concerning climate change impacts. Although the text’s context is based in 
Whitianga, Coromandel Peninsula, North Island of New Zealand, the techniques can be applied to 
almost any coastal landscape. Also, the text highlights the importance of considering scientific data 
and social data in landscape research.

Helen Rouse - the National Institute of Water and Atmospheric Research (NIWA), Paula Blackett – 
AgResearch, Ruakura Research Centre, Terry Hume – National Institute of Water and Atmospheric 
Research (NIWA), Rob Bell – National Institute of Water and Atmospheric Research (NIWA), Robin 
Britton – Planning Consultant, Focus Resource Management Group, and Jim Dahm – Eco Nomos Ltd, 
Focus Resource Management Group

Bradbury, M. (2021). Water City: practical strategies for climate change. Routledge, Taylor & Francis 
Group.

As the era of climate change arrives, environmental challenges are increasing for 21st  century cities; 
as a response, Water City provides practical solutions to environmental challenges such as coastal 
and pluvial flooding. The intensified nature of the contemporary town contributes to coastal and 
pluvial flooding. Therefore, this book describes a “design-led remediation methodology” that uses 
catchment planning and GIS mapping and analysis to redefine the city as a series of hydrological and 
ecological systems. Six case studies are presented and tested with the methodology; two greenfield 
and four brownfield sites are from the UK, USA, New Zealand and China. Each case study includes 
illustrated GIS maps and perspectives that explain solutions to environmental problems that will 
be worsened by climate change. Bradbury also provides three insights from projects which deal 
with climate change issues. “The first insight is about summing the known environmental problems 
together in the catchment framework, followed by remedial solutions that can be identified, 
assessed, analysed and tested. The second insight suggests that all new urban developments should 
be planned with a more reasonable hydrological future using more green space/pervious surfaces. 
The final insight suggests that the current urban model/building programme must be changed if the 
amount of pervious surface available increases.” (Bradbury, 2021).

In his book, Bradbury provides practical solutions that describe climate change adaptation strategies 
that can assist urban planners and landscape designers in ameliorating the effects of environmental 
issues and enhancing living in the city. For planners, landscape architects, urban designers and 
planners interested in the future impacts of climate change on the future of our cities, Water City is 
an ultimate practical guide.

Dr Mathew Bradbury is a professor at the School of Architecture, Te Whare Wānanga o Wairaka, 
Aotearoa/New Zealand, HOD for the Landscape Architecture programme, and the director of BMLA 
(www.bmla.co.NZ).

Rouse, H., Blackett, P., Hume, T., Smith, E., & Dahm, J. (2011). Engaging with communities on coastal 
adaptation to climate change: Whitianga experiences. An internal report as part of the CACC project. 
September 1–72.

This report was prepared for the MSI Coastal Adaptation to Climate Change project carried out in 
the Whitianga community from 2009-10. The key method of the project was to engage with the 
Whitianga community to understand the potential impacts on their surrounding coastline under 
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climate change and how they might adapt to those changes. The critical factors explored, which 
played a large part in the success of the project, were:

o Getting the right people to the table.
o Achieving consensus and representative decision-making.
o Personalising the impacts of climate change (local versus national focus); and
o Appropriate and meaningful inclusion of scientific information.

The project authors clearly state that community consultation is essential to understanding the 
community and its ability to adapt.

This project is a great example to illustrate the importance of community consultation to understand 
the community and the ability to adapt to climate change impacts. The report is also an excellent 
example for landscape architecture students interested in doing climate change projects.

Benefits and challenges diagram from NIWA Whitianga Climate Adaptation Report, 2011.

NIWA produced the report/project – “Decision-makers at all levels seek pragmatic, evidence-based 
advice from environmental experts. NIWA’s science provides high-quality insights to underpin 
important decisions and innovative solutions” (NIWA, n.d).

Manning, M., Lawrence, J., King, D. N., & Chapman, R. (2015). Dealing with changing risks: a New 
Zealand perspective on climate change adaptation. Regional Environmental Change, 15(4), 581-594. 
https://doi.org/10.1007/s10113-014-0673-1

The article explains that although New Zealand has well-established governance structures for 
environmental risks in the era of climate change, climate adaptation may be implied as straightforward. 
However, “extensive public and private investments and many traditional Māori assets and cultural 
values are in areas increasingly at risk of flooding and sea-level rise” (Manning et al., 2015). The 
authors suggest it would be useful to know the adaptative capacity of the country in more detail. An 
empirical research approach is required to work with three levels of government practitioners and 
mana whenua (Māori communities). The analysis requires a national and regional strategic approach 
to get a dynamic view of climate change from government to community level. Additionally, setting 
up an effective adaptation plan, better identification of barriers, and opportunities for addressing 
climate change are required, with more effective and continuous social engagement.

The article highlights the importance of understanding the alternative views on climate risks, 
from government to community level. Also, to effectively create a climate adaptation plan for the 
communities of Aotearoa, it is crucial to identify the barriers and opportunities with the mana whenua 
and the local community effectively and continuously. The authors suggest keeping in communication 
with the district, indicating the importance of community consultation in climate change projects.

Authors Martin Manning and Judy Lawrence are from the New Zealand Climate Change Research 
Institute, Victoria University of Wellington. Ralph Chapman is from the School of Geography, 
Environment and Earth Sciences, Victoria University of Wellington. Lastly, Darren Ngaru King is from 
the Māori Environmental Research Centre/National Climate Centre, National Institute of Water and 
Atmospheric Research.

Stephenson, J., Barth, J., Bond, S., Diprose, G., Orchiston, C., Simon, K., & Thomas, A. (2020). Engaging 
with Communities for Climate Change Adaptation. Policy Quarterly, 16(2). https://doi. org/10.26686/
pq.v16i2.6480

The article explains that many of Aotearoa’s urban settlements are at high risk of being affected 
by climate change hazards such as flooding, sea-level rise, coastal erosion and rising groundwater 
levels. Some communities will be involved in the future, and some communities are being affected 
already. Communities affected by environmental hazards undergo “emotional challenges, and there 
is significant potential for inequitable outcomes” (Stephenson et al., 2020). To ensure a successful 
climate adaptation plan is constructed, the authors advise that local authorities engage with 
communities exposed to climate change hazards, with newly adopted approaches.

This short article shows the importance of having a good connection with the communities. Qualitative 
data collection is important to understand the community’s vulnerability and to come to them with 
newly adopted approaches. It is clear to urban planners and landscape architects that a successful 
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climate change adaptation plan involves the community’s needs and suggestions.

 Jule Barth previously worked on the project and is completing her PhD in community climate change 
adaptation at Otago University; Sophie Bond is a senior lecturer for human geography at Otago 
University; Gradon Diprose is an environmental and social science researcher at Manaaki Whenua 
Landcare Research; Caroline Orchiston is Deputy Director at the Centre for Sustainability, specialising 
in natural hazards research; Katy Simon did her Master of Environmental Studies degree at Victoria 
University of Wellington as part of the Climate-Adaptive Communities project; Janet Stephenson is 
Director of the Centre for Sustainability at the University of Otago. Stephenson has led the Climate-
Adaptive Communities research project in the past, funded by the Deep South National Science 
Challenge; Amanda Thomas is a lecturer at the School of Geography, Environment and Earth Sciences, 
Victoria University of Wellington.

Lawrence, J., Quade, D., & Becker, J. (2014). Integrating the effects of flood experience on risk perception 
with responses to changing climate risk. Natural Hazards, 74(3), 1773–1794. https:// doi.org/10.1007/
s11069-014-1288-z

The study in this article is based in Hutt Valley, New Zealand, investigating the flood experiences of the 
individuals in the community. The study involved surveying the households, a workshop, and interviews 
with local government practitioners. The investigation reveals two propositions: “Firstly, that flood 
experience can influence flood risk perceptions; and secondly, that flood experience can stimulate 
increased risk reduction and adaptation actions where changing climate risk is likely” (Lawrence et 
al., 2014) and in turn, perceptions influence expectations on flood risk managers to respond. The links 
between flood experience, risk perception, and responses by individual households were examined in 
the Hutt Valley, New Zealand, through the survey, workshop and interviews. Two propositions were 
tested: firstly, those places that have previously experienced flooding have more preparedness and 
are more willing to make household-level changes, have greater communication with councils, and 
advocate more for spatial planning to complement existing structural protection. Secondly, people who 
had less experience or lacked experience responded normally and were optimistic about their flood 
consequences. The article suggests that gathering positive parts of the experience and communication 
on changing risks with alternative engagement strategies can help change the community’s thinking of 
“government providing protection” to communities, and have local government-central government 
conversations on managing flood risks.

Becker, Lawrence, and Quade illustrate how designers and planners can learn how they can understand 
the community’s adapting capability. The article can provide helpful advice to local community leaders 
on creating their local government systems. Conversations on improving and managing flooding risks 
can be made with the local community members.

Judy Lawrence and Dorothee Quade are from the New Zealand Climate Change Research Institute, 
Victoria University of Wellington, NZ. Julia Becker is from GNS Science, Lower Hutt, New Zealand.
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Theory for Environment
SUMMERISING THE ARTICLES

 » Planning with multiple protection methods – whatever is suitable for a particular area. Developing with 
green infrastructure. Planning for the future – a phased plan – what the place will look like in 20 years, 
50 years and 100 years.

 » Recognising the signs of the natural environment from the history and developing the now and future.

 » Recognising the signs of the natural environment from the history and developing the now and future 
– executing the process using the downscaling technique.

 » Identifying possibilities for creating biodiversity conservation areas alongside areas for social activities 
in places that are flooding – regarding patch size, connectivity and proximity.

 » Recreating green spaces which encourage the flora and fauna. Also, planning developments in a way 
that allows the community to take control and take care of their land.

 » Coastal ecosystems, particularly intertidal wetlands, and reefs (coral and shellfish) can play a critical 
role in reducing the vulnerability of coastal communities to rising seas and coastal hazards, through 
their multiple roles in wave attenuation, sediment capture, vertical accretion, erosion reduction and the 
mitigation of storm surge and debris movement.

 » Planning new developments for population growth. However, allowing the natural environment to lead 
the development
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 » Identifying the needs of the community – as identifying their needs will indicate their ability to adapt to 
flooding influenced by climate change.

 » Using community collaboration as a tool to understand the community’s desirable safety measures.

 » Alerting the community to climate change risks, then involving them in the design. Identifying the valuable 
components of the community and what they wish to preserve. Exploring options with design concepts to 
see the best methods of protecting the community.

 » Involving the community in the planning process – this will include the professional bodies (council, planners, 
etc…) who are part of the project; additionally, it will allow the community to form a stronger and longer 
future for future generations in the face of climate change risks.

 » Identifying the major constraints and opportunities of the community then using them to form a climate 
adaptive design. Further, allowing the community to continuously protect their surroundings.

 » Adding life to the town and preserving its essence for the future of its community. The key aim is to allow 
the natural environment to lead the new developments. Then planning with the needs of the community to 
allow the community to adapt to the risks of flooding.

 » Planning a flood-resilient development with the values of persistence and adaptation, while also testing the 
ability of the community for transformations.

Theory for Community
SUMMERISING THE ARTICLES
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Theories for Other key 
factors to consider
ARTICLES

 » Developing flood schemes for average income area and lower income areas.

 » Creating a holistic and robust framework which considers the cultural connections of the community and 
their connection to the place.

 » By identifying the adaptation capacity of the urban city based on its:
o Physical environment
o Socio-economic factors
o Institutional characteristics

 » Identifying the most affected parts of the community and/or identifying the most affected infrastructure.
 »
 » Using physical infrastructure types such as hybrid structures using landforms with concrete and steel 

elements which are based on historical differences in engineering practices.
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Case Study The case study section introduces landscape architecture design projects which show practical solutions for 
some of the methods and techniques introduced in the theory section. The practical solutions from the case 
studies indicate that the key strategy is to prioritise the natural environment followed by the community, by 
allowing them to lead the project.
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The Estuary 
Commons_CASE STUDY

Location: San Leandro Bay – Park of Oakland, 
Alameda, and San Francisco. 

Type of flood: Estuary/ River. Highlight groundwater 
flooding and sea-level rise. 

Population involved: 76,952 residents. 

Strength: 
 » Creates a network of public spaces which adapt to the ecosystems of the 

sites.
 » Enhances the social, economic and ecological relationships to create a 

resilient community for the future.
 » This project is a community-driven project that was an ample open space 

around the estuary, and fully reinforced by the community’s ideas.
o The project involves community planning for its future – the 

ultimate step to creating a resilient community.
 » Creates new habitats for humans and animals.
 » Creates greenways to recreate estuary access – roads are re-planned to 

work with the groundwater flooding.
 » The new plan includes new accesses, tidal ponds, and wider creeks for 

creek and groundwater flooding.
 » Proposes a mixture of affordable and market-rate housing – to allow 

more density.
 » Low-rise housing and shared decking with tidal pools and mid-rise 

development for areas with excavated water fill.
 » This new urban plan shows how a community can adapt to flooding risks.

Weakness:
 » The development of the project is costly.
 » It does not state for how long this scheme/master plan is workable until 

climate change risks increase.
 

Opportunities:
 » This project advises using multiple flood protection techniques – 

depending on which method is suitable for a specific area.
 » Plans housing development according to the flooding levels.
 » It involves rethinking access – main highways in tunnels and elevated 

pedestrian access in high floodwater areas.

Threats:
 » The project is for a modern community; therefore, it may not precisely fit 

in with Aotearoa communities. However, with careful planning and with 
guidance from mana whenua, it is possible.
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South Bay 
Sponge _CASE STUDY

Location: Bedwell Park in Menlo Park to the San 
Tomes De Aquino Creek in Santa Clara. In two 
counties – Santa Clara and Santa Mateo. 

Type of Flooding: Bay/Coastal Flooding. 

Size: Covers 20 miles from the shoreline.  

Strength: 
 » Creating a future where nature and technology work together to improve 

the resilience of the city.
 » This project uses nature and natural systems for climate adaptation and 

resilience.
 » Uses historical examples to create flood protection, such as the South 

Bay region’s inter-tidal marshlands.
 » Connecting remnant marshlands, newly restored salt ponds, and newly 

constructed wetlands creates a regional flood protection strategy while 
also resonating with the current South Bay landscape.

 » The urban “Sponge “addresses climate change adaptation and provides a 
solid and eligible identity.

Weakness:
 » The strategy does not plan for development to support population 

growth.
 » Can cause sedimentation build up; therefore, design is mainly for large 

water body areas.
 » The strategy does not mention or support any settlement growth.

Opportunities:
 » To create a diverse range of eco-tones from ponds to marshlands, 

transitional and seasonal wetlands, and floodable parks.
 » To recreate green spaces and habitats for flora and fauna.

Threats:
 » The design involves a neutral cultural and gentrified approach. In the 

New Zealand context, this will require critique through a critical cultural 
lens to sustain the unique identity of Aotearoa.
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Islais Hyper-
Creek _CASE STUDY

Location: Southern-eastern San Francisco. 

Type of Flooding: Creek / River Flooding.

Population involved: The surrounding industrial and 
commercial spaces cater for 22,000 jobs

Strength: 
 » The critical component of this project is a naturalised creek that absorbs 

millions of gallons of stormwater.
 » It also provides multiple multi-level ecosystem benefits.
 » The project provides recreational amenities with its swimmable riparian 

corridor.
 » Acknowledges the site’s history by reconnecting to the area’s historic 

waterfront.
 » It is a long-term project which slowly develops the infrastructure, 

environment, economy and community. 

Weakness:
 » A long-term development, and costly project.
 » Creating living near the edge can be concerning – new homes with 

picturesque views – will this be expensive?
 » What happens to the existing homes and people who cannot afford to 

buy new, safer homes?

Opportunities:
 » To plan an urban design that slowly develops over time, allowing the 

community to adapt as it grows.
 » The project process helps decide what is more critical to prioritise what 

should be developed first.
 » To communicate with the community to understand their needs and 

suggestions for improvement.

Threats:
 » Living on the shores can be expensive.
 » For existing homes with low-income families, it is unsafe.
 » Aotearoa shores are living narratives of our Māori ancestors and 

pioneers.
 » Modern and complex infrastructures on the Aotearoa shorelines need 

mana whenua consultation.
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ouR-Home_CASE STUDY

Location: North Richmond, Australia.

Type of flooding: Coastal flooding driven by sea-level 
rise.

Population involved: 5000 residents of North 
Richmond.

Strength: 
 » Sea-level rise response linked to enhancing health and financial 

wellbeing of residents.
 » Plans involving “small lot housing, a community land trust, social impact 

bonds, and community infrastructure combine to lower the cost of entry 
to homeownership”.

 » The project proposed green infrastructures such as bringing a horizontal 
levee with ‘marsh to Main Street’ and about 20,000 trees to filter air and 
water.

o The proposed green infrastructure includes creating 
marshland along the street to support the unique ecology by 
creating critical habitats and supporting the largest eelgrass 
bed and oyster beds.

o Projects proposed in the plan involve installing more green 
infrastructure such as planting trees for air and water 
filtration, using levee edge typologies that change over time 
to protect the Richmond Parkway; marshland to create more 
habitats for the unique ecology.

 » A resilient North Richmond involves forming neighbourhood stabilisation, 
homeownership strategies, and building a vibrant local history.

 » Provides more options for the community to experience the coast. 

Weakness:
 » There is no mention of the cost of the project. 
 » How long will the projects take to function fully? 

o How long will it take for the planted trees to start filtering the 
air and water?

 » The levee edges will require maintenance. 
 » Levee edges can build sediment over time. 
 » The project takes climate change-driven flooding into account, not all 

flooding events. 

Opportunities:
 » To use more natural techniques for sea-level-rise mitigation. 
 » More green infrastructure can also lessen the urban heat island effects.
 » A community project built by the community – creating a connection 

with the landscape.
 » Recreate habitats for flora and fauna.

Threats: 
 » No significant threats with the project elements; however, such projects 

will require a cultural layer in the Aotearoa context. 
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Room for the 
River _CASE STUDY

Location: Waal River, Nijmegen-Lent, The 
Netherlands.

Type of flooding: River flooding. 

Size: 120 ha flood plain.

Strength: 
 » Creates a river park with an island and a bypass channel which reduces 

flood risks.
 » It can be accessed quickly and utilised in different ways by people and 

used for public events and exhibits.
 » The plan is made up of three components – creating, growing and water 

movement.
• Creating – the built, constructed, dug, or raised physical 

elements in the construction phase. 
• Growing – developing the natural environment with the built.
• Water movement – deals with fluctuating water levels. 

 » The project aims to create an experience on the river landscape by 
incorporating the river dynamics.

Weakness:
 » Does not host space for permanent settlement – the design is mainly 

helpful for temporary activities.
 » The strategy is mainly helpful for wide river bodies.

Opportunities:
 » Allows creating an impermanent design – places used for temporary 

public activities. 

Threats: 
 » Applying such strategies in the water bodies of Aotearoa will need to be 

rethought with the unique cultural and ecological aspects of Aotearoa. 
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Kirkkojarvi Flood 
Park _CASE STUDY

Location: Espoonjoki River Valley, Finland. 

Type of flooding: River flooding.

Size: Small project based on Kirkkojarvi Schoolyard.

Strength: 
 » The park is designed based on the water’s dynamic movement and 

sculpting the ground – the lake re-emerges after the river floods.
 » It shows the potential of adapting to nature.
 » Creates more habitats for native flora and fauna.

Weakness:
 » It does not show how the park includes public experience.
 » There is no indication of the project’s’ timeframe.

Opportunities:
 » To work with the natural environment by lightly touching it. 
 » The techniques assist with biodiversity regeneration. 
 » May be low maintenance and may cost less. 

Threats: 
 » No significant threats as the design can be applied to Aotearoa 

landscapes concerning its history. 
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Adaptation to 
Urban Floods 
by Planning and 
Design _CASE STUDY

Location: Bilbao, Spain.

Project size: Bilao City, 41.6 km² with a population of 
345,821. 

Project by: Naia Landa Mendaz from KTH Royal 
Institute of Technology.

Key Information
 » Project increases level of resilience for Bilbao city to manage pluvial 

flooding.
 » Includes stormwater recycling and treatment by presenting a set of 

sustainable solutions with a clear operative objective to be implemented 
by the municipality and for professional practitioners.

 » Existing plans of the city were used with the intention of improvement 
by proposing a series of operative guidelines and practical 
recommendations, gathered through the analysis of ongoing plans in 
cities and scientific literature.

o The literature was used to understand the socio-ecological factors 
of the city to develop a climate adaptive masterplan.

 » The core of this idea is the basis of a new drainage system, not just 
composed of a network of pipes buried under streets, but by changing 
the concept, bringing stormwater to the surface and integrating the 
system into quality, multifunctional and natural public spaces, thoroughly 
designed and regulated by consistent plans and policies that follow the 
same long-term strategy.

 » Using alternative flood management techniques rather than the 
traditional engineering – ensuring freshwater reserves, biodiversity, 
providing high quality spaces, improving living conditions, etc.

 
Techniques
 » Freshwater reserves, biodiversity, providing high quality spaces, 

improving living conditions, etc.

 » BASED ON GREEN AND BLUE MEASURES 
o DOWNSTREAM CONTROL - Designated flood areas AND large 

detention ponds/lake.
o SOURCE CONTROL - Detention ponds, infiltration on lawns and 

rain gardens.
o ONSITE CONTROL – Soakaways.
o ‘SLOW’ TRANSPORT – Bioswales for water treatment and slow 

transportation, and green/blue corridors.
 »  BASED ON GREY MEASURES 

o DOWNSTREAM CONTROL – Removable/permanent barriers in 
flood-prone areas and waterfronts/gradual transitions.

o SOURCE CONTROL – Permeable paving, roof or underground 
tanks/ cisterns and recycling of roof runoff and performative 
buildings.

o ONSITE CONTROL – Programmatic usage of underground parking 
or other adaptable infrastructures in the city.

o ‘SLOW’ TRANSPORT – Open canals and permeable paving.
 » BASED ON SOFT MEASURES 

o DOWNSTREAM CONTROL – Precautionary and co-ordinated land- 
use and urban planning and partnerships.

o SOURCE CONTROL – Economical incentives and taxation benefits 
and early warning systems.

o ONSITE CONTROL – Water squares or other designed options: 
skateparks, underground storage tanks in streets, etc, to increase 
the water storage capacity in the city.
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Te Auaunga Awa
Walmsley and 
Underwood Reserves 
(TAAWUR)
 _CASE STUDY

Location: Walmsley and Underwood Reserve – Mt 
Roskill, Auckland.

Project size: 13 km of Te Auaunga Awa. Starting 
upstream at Sandringham Road and finishing 
downstream of Richardson Road.

Project by: AECOM New Zealand Ltd and Boffa Miskell 
Limited

Key Information
 » Site had been threatened by flooding.
 » Contaminated land.
 » Iwi contribution to develop a strong design that represents mana 

whenua heritage and cultural narratives through Te Aranga Design 
Principles. Mana whenua groups involved: Te Kawerau a Maki, Ngāi Tai 
Ki Tāmaki, Ngāti Tamaoho, Te Akitai, Waiohua–Tāmaki, Ngati Te Ata, and 
Ngāti Whātua Ōrakei.

o A Cultural Impact Assessment report was provided by Ngai Tai Ki 
Tamaki.

 » Community engagement early in the design process to be given 
appropriate notice for a project of this scale, and to incorporate 
community aspirations into the project designs. It is hoped that this will 
encourage community ‘ownership’ for the project to ensure long-term 
benefits, and to facilitate ongoing communications between community, 
Auckland Council, and the constructors.

 » Te Auaunga stream restoration.
 » Earthworks and stream work design.
 » Mapping flood extent and hydrological modelling.
 » Better stormwater and wastewater management facilities.
 » Connecting the community with the stream through new access and 

enhanced roads.

Techniques
 » Flood Modelling 

o Bulk earthworks – the hydraulic capacity of the stream to allow 
conveyance of flood flows.

o Stream works – alignment and profiles
 » Landscape  

o Pedestrian bridges across the stream.
o Public space – which provides opportunity for recreational activities 

including play areas, park furniture, planting, cycling. 
 » Access 

o New pedestrian bridges/culverts.
o New proposed cycle underpass and outdoor classroom area.

 » Stormwater 
o Upgrade existing services, stream daylighting and stormwater 

treatment.
 » Wastewater

o Existing pipelines, pipe bridges, and proposed relocations.
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Climate Adaptive Design Theories Derived from
Literature Research

Related Case Studies Application to site: Technique (from Case Study) 
for Climate Change Adaptation.

Community 

Identifying the needs of the community – as identifying 
their needs will indicate their ability to adapt during 
flooding influenced by climate change.

The Estuary Commons – Alameda, and San 
Francisco.

 » Using multiple flood protection techniques – 
depending on which method is suitable for a specific 
area.

Identifying the most affected part of the community and/ 
or identifying the most affected infrastructure.  

Islais Hyper-Creek – Southern-eastern San 
Francisco

The Estuary Commons – Alameda, and San 
Francisco.

 » The project process helps decide what is more critical 
to prioritise what should be developed first.

 » Planning housing developments and new access with 
the flood levels.

Using community collaboration as a tool to the understand 
the community’s desirable safety measures.

ouR-Home – North Richmond, Australia.  » A community project builds by the community – 
creating a connection with the landscape. 

Creating a holistic and robust framework which considers 
the cultural connections of the community and their 
connection to the place.

Te Auaunga Awa

Walmsley and Underwood Reserves 
(TAAWUR) – Mt Roskill, Auckland.

Islais Hyper-Creek – Southern-eastern San 
Francisco

 » Connecting the community with the stream via new 
access and enhanced roads.

 » Acknowledges the site’s history by reconnecting to 
the area’s historic waterfront.

Alerting the community about the climate change risks 
then involving them in the design. Identifying the valuable 
components of the community and what they wish to 
preserve. Exploring options with design concepts to see 
the best methods for protecting  the community.

Islais Hyper-Creek – Southern-eastern San 
Francisco

 » Communicate with the community to understand 
their needs and suggestions for improvement.

Involving the community in the planning process – as this 
will be the professional bodies (council, planners, etc) who 
are part of the project; additionally,

it will allow the community to form a stronger and longer 
future for later generations in the face of climate change 
risks

ouR-Home – North Richmond, Australia.

The Estuary Commons – Alameda, and San 
Francisco.

 » A community-driven project that is an ample open 
space around the estuary fully reinforced by the 
community’s ideas.

o The project involves community planning for 
its future – the ultimate step to creating a 
resilient community.

Identifying the major constraints and opportunities of the 
community, then using them to form a climate adaptive 
design. Further, allowing the community to continuously 
protect their surroundings.

Islais Hyper-Creek – Southern-eastern San 
Francisco.

 » The project process helps decide what is more critical 
to prioritise what should be developed first.

Connecting the
Theories and 
Case Studies
_COMPARISON TABLE AND KEY 
TECHNIQUES
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Adding life to the town and preserving its essence for 
the future of its community. The key aim is to allow the 
natural environments to lead the new developments. Then 
planning with the needs of the community to allow the 
community to adapt to the risks of flooding.

The Estuary Commons – Alameda, and San 
Francisco.

Calvados-Honfleur Business Park, Room for 
the River – Nijmegen.

 » Low raised housing and shared decking with tidal 
pools and mid-raised development for areas with 
excavated water fill.

 » Creating a future where nature and technology work 
together to improve the resilience of the city.

Planning a flood resilient development with the values of 
persistence and adaptation while also, testing the ability of 
the community for transformations.

Islais Hyper-Creek – Southern-eastern San 
Francisco.

 » To plan an urban design that slowly develops over 
time, allowing the community to adapt as it grows. 

Environment 

Planning with multiple protection methods – whatever 
is suitable for a particular area. Developing with green 
infrastructure. Planning for the future – a phased plan – 
what the place will look like in 20 years, 50 years, and 100 
years. 

Te Auaunga Awa

Walmsley and Underwood Reserves 
(TAAWUR) - Mt Roskill, Auckland.

 » Flood Modelling 
o Bulk Earthworks – the hydraulic capacity 

of the stream to allow conveyance of flood 
flows.

o Stream works – alignment and profiles.
 » Landscape  

o Pedestrian bridges across the bridge.
o for recreational activities including play areas, 

park furniture, planting, cycling.
 » Access 

o New pedestrian bridges/culverts.
o New proposed cycle underpass and outdoor 

classroom area.
 » Stormwater 

o Upgrading existing services, stream 
daylighting and stormwater treatment.

Rethinking the current urban design model and replanning 
it by prioritising the landscape.

Adaptation to Urban Floods by Planning and 
Design – Bilbao, Spain

 » BASED ON GREEN AND BLUE MEASURES 
o DOWNSTREAM CONTROL – Designated flood 

areas AND large detention ponds/lake.
o SOURCE CONTROL – Detention ponds, 

infiltration on lawns and rain gardens.
o ONSITE CONTROL – Soakaways.
o ‘SLOW’ TRANSPORT – Bioswales for water 

treatment and slow transportation, and 
green/blue corridors.

 » BASED ON SOFT MEASURES 
o DOWNSTREAM CONTROL – Precautionary and 

co-ordinated land-use and urban planning and 
partnerships.

o SOURCE CONTROL – Economical incentives 
and taxation benefits and early warning 
systems.

o ONSITE CONTROL – Water squares or other 
designed options: skateparks, underground 
storage tanks in streets, etc, to increase the 
water storage capacity in the city.
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Adding life to the town and preserving its essence for 
the future of its community. The key aim is to allow the 
natural environments to lead the new developments. Then 
planning with the needs of the community to allow the 
community to adapt to the risks of flooding.

South Bay Sponge – Santa Clara and Santa 
Mateo.

 » Using nature and natural systems for climate 
adaptation and resiliency.

 » Creating a diverse range of eco-tones from ponds to 
marshlands, transitional and seasonal wetlands, and 
floodable parks.

Recognising the signs of the natural environment from the 
history and developing the now and future – executing the 
process using the downscaling technique. 

Te Auaunga Awa Walmsley and Underwood 
Reserves (TAAWUR) - Mt Roskill, Auckland.

 » Iwi contribution to develop a strong design that 
represents mana whenua heritage and cultural 
narratives through Te Aranga Design Principles.

 » Reading the threating signs of flood on the whenua 
and identifying how it’s affecting the landscape 
characteristics and what are the consequences for 
the future.

Identifying possibilities for creating biodiversity 
conservation areas alongside areas for social activities 
in places that are flooding – regarding patch size, 
connectivity, and proximity. 

South Bay Sponge – Santa Clara and Santa 
Mateo.

 » Creating a diverse range of eco-tones from ponds to 
marshlands, transitional and seasonal wetlands, and 
floodable parks.

 » Recreating green spaces and habitats for flora and 
fauna.

Recreating green spaces which encourage the flora and 
fauna. Also, planning developments in a way that allows 
the community to take control and take care of their land. 

South Bay Sponge – Santa Clara and Santa 
Mateo.

Kirkkojarvi Flood Park-Espoonjoki River valley, 
Finland.

 » Connecting remnant marshlands, newly restored 
salt ponds, and newly constructed wetlands creates 
a regional flood protection strategy while also 
resonating with the current South Bay landscape.

 » Recreating green spaces and habitats for flora and 
fauna.

Coastal ecosystems, particularly intertidal wetlands, and 
reefs (coral and shellfish) can play a critical role in reducing 
the vulnerability of coastal communities to rising seas 
and coastal hazards, through their multiple roles in wave 
attenuation, sediment capture, vertical accretion, erosion 
reduction and the mitigation of storm surge and debris 
movement. 

South Bay Sponge – Santa Clara and Santa 
Mateo.

Te Auaunga Awa

Walmsley and Underwood Reserves 
(TAAWUR) - Mt Roskill, Auckland.

Adaptation to Urban Floods by Planning and 
Design - Bilbao, Spain.

 » Creating a diverse range of eco-tones from ponds to 
marshlands, transitional and seasonal wetlands, and 
floodable parks.

 » Te Auaunga stream restoration.
 » Earthworks and stream work design.
 » Includes stormwater recycling and treatment.
 » Freshwater reserves, biodiversity, providing high 

quality spaces, improving living conditions, etc.

Planning new developments for the population growth. 
However, allowing the natural environment to lead the 
development.  

South Bay Sponge – Santa Clara and Santa 
Mateo.

Islais Hyper-Creek – Southern-eastern San 
Francisco.

 » The critical component of this project is a naturalised 
creek that absorbs millions of gallons of stormwater.

 » The critical component of this project is a naturalised 
creek that absorbs millions of gallons of stormwater.
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GeoDesign 

Using Geodesign to map the spatial aspects of the urban 
site to understand the environment. 

Adaptation to Urban Floods by Planning and 
Design – Bilbao, Spain.

Water City by Mathew Bradbury - Whenuapai 
new urban district plan – Auckland, New 
Zealand. 

 » Mapping flood extent and hydrological modelling.
 » Mapping the impervious and pervious areas.

Using Geodesign to map natural features and cultural 
features. 

 

Water City by Mathew Bradbury - Whenuapai 
new urban district plan – Auckland, New 
Zealand. 

 » Mapping the hydrology – stormwater, flooding , and 
sea level rise, etc.

 » Vegetation, land use and aspect/slope. 
 » Mapping rivers and the catchment boundary.

Using Geodesign to plan and improve it using Geodesign 
data to meet the community’s needs and form an adaptive 
design.

Water City by Mathew Bradbury - The 
Wynyard Quarter new urban waterfront – 
Freemans Bay, Auckland, New Zealand. 

 » Mapping geological features.
 » Mapping out green spaces and community gathering 

areas. 

Other key factors to consider

Developing flood schemes for average income area and 
lower income areas. 

ouR-Home – North Richmond, Australia.

The Estuary Commons – Alameda, and San 
Francisco.

 » A resilient North Richmond involves forming 
neighbourhood stabilisation, homeownership 
strategies, and building a vibrant local history.

 » Plans involving “small lot housing, a community 
land trust, social impact bonds, and community 
infrastructure combine to lower the cost of entry to 
homeownership”.

 » A mixture of affordable and market-rate housing – to 
allow more density.

 » Proposes a mixture of affordable and market-rate 
housing – to allow more density.

By identifying the adaptation capacity of the urban city 
based on its:

o Physical environment
o Socio-economic features
o Institutional characteristics

Adaptation to Urban Floods by Planning and 
Design – Bilbao, Spain.

 » The literature was used to understand the socio- 
ecological factors of the city to develop a climate 
adaptive masterplan.

Using physical infrastructure types such as hybrid 
structures using landforms with concrete and steel 
elements which are based on historical differences in 
engineering practices.

Calvados-Honfleur Business Park, Room for 
the River – Nijmegen.

 » The plan is made up of three components – creating, 
growing and water movement.

o Growing – developing the natural 
environment with the built.

o Water movement – deals with fluctuating 
water levels.



39

Chapter Two Summary:  The literature review discusses the effects of climate change flooding, pluvial flooding, sea-level rises. The 
theories reviewed indicate similar ways of approaching flooding hazards. The key approach is: “Adaptability 
is part of resilience. It represents the capacity to adjust responses to changing external drivers and internal 
processes and thereby allow for development along the current trajectory (stability domain). Resilience in this 
context is the capacity of SES (socio-ecological systems) to continually change and adapt yet remain within 
critical thresholds.” (Folke, 2010). The practical case studies indicate that to allow a transformation in a place, it 
is critical to understand the socio-ecological factors of that place. Overall, the theories and techniques suggest 
that the natural landscape should be prioritised and understood first, then it is critical to understand the 
community and their needs; and allow the community to lead the design.
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Chapter Three: Research 
Methodology and Methods 

This chapter reviews how the project will be executed and elaborates on what will happen at each stage 
of the project. The project uses Rob Roggema’s Research by Design methodology and The Climate Change 
Risk Assessment Methodology introduced by RIMU (RIMU is Auckland Council’s center for environmental, 
social, economic, and cultural research). The project uses two methods, firstly, Te Aranga Design Principles, 
to pay respect to and acknowledge Māori culture and values; secondly, Geodesign, to assist with the 
desktop research – mapping and, further, planning the conceptual designs.
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Methodology
This research project will propose a design in three stages – Predesign, Design stage, and Post design, which 
involves executing a reflection after every step:

Stage 1 – Predesign
 » This section will start off with the investigation of flood adaptation strategies from local and wider context 

authors and articles.
 » Then case studies both from local and wider contexts will be explored, to see practical flood adaptation 

strategies.
 » Further, all the theoretical strategies will be compared to indicate the key strategies for current and future 

flood adaption.
 » The next step is choosing a site and gathering evidence on why the chosen site is suitable for this project.
 » Apply the Te Aranga Design Principles.
 » Testing then applies the appropriate theories from the literature research.
 » Analyse site with ArcMap.
 » Critique, test and then apply design ideas to form an initial concept.
 » Reflect on the design so far to see whether I am reaching my aims.

Stage 2 – The design stage
 » Finalising a final concept for the masterplan.
 » Developing the final concept.
 » Validating the elements of the final concept.
 » Build the digital model using Arc Scene – Geodesign.

Stage 3 – Post Design
 » Reflection – analyse the design and how it addresses the research question.
 » Rule out the opportunities and constraints of the design.
 » How does the final design answer the research question, aim, and objectives? 

Research by Design – Rob Roggema

Climate Change Risk Assessment 
Methodology – RIMU Auckland Council

Using this methodology at the Predesign stage to carry out a strong and effective climate change project which 
is informed by the chosen site’s environment and community (which involves mana whenua and the immediate 
community).
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Method Principle How my project will apply the principles (and which objective it achieves): 

Mana Acknowledging the mana whenua and involving their vision in the project. Allowing the design 
to be led by their suggestions. 

Project objective: Work with mana whenua and community to understand their perspectives on 
climate-proofing the township.

Taiao Protecting, restoring and/or enhancing the natural environment. 

Project objective: Investigate strategies for climate change adaptation.

Mauri Tū Protecting, restoring and/or enhancing the environment.

Project objective: Investigate strategies for creating safer housing for current communities by 
water landscapes.

Ahi Kā Iwi/hapū have a living and enduring presence and are secure and valued within their rohe.

Project objective: Investigate options for creating more homes to support the growing popula- 
tion of Aotearoa.

Te Aranga Design Principles

Geodesign Geodesign allows designers, planners and stakeholders to make better-informed decisions by combining geography 
with design; it creates design infused with “a blend of science and value-based information” (Esri, n.d).



43

What is Geodesign?

What is Geodesign?
Geodesign is an excellent method for designers; it allows the production of rapid solutions on alternative 
impacts of design projects, using the combination of geography and scientific data. Geodesign helps to 
make better-informed decisions about a proposed plan on an existing site. Geodesign is an exceptional 
solution for dealing with projects on globalisation, population growth and climate change, and it is still 
developing due to increased demands for more resources.

Why use Geodesign?
The following combined, annotated bibliography of the two articles are explained in the paragraph below. 
The summary of the articles explains why Geodesign is an excellent method to use for climate change 
projects, and especially projects which deal with flooding threats.

Eikelboom, T., & Janssen, R. (2017). Collaborative use of Geodesign tools to support decision-making on 
adaptation to climate change. In Mitigation and Adaptation Strategies for Global Change (Vol. 22, Issue 2, 
pp. 247–266). https://doi.org/10.1007/s11027-015-9633-4.

Sophronides, P., Steenbruggen, J., Scholten, H. J., & Giaoutzi, M. (2016). Geodesign the multilayered water 
safety. Research in Urbanism Series, 4(1), 113–138. https://doi.org/10.7480/rius.4.825

Both demonstrate Geodesign as an excellent method to execute climate change design projects. The method 
integrates spatial analysis with stakeholder contributions to form a climate adaptation plan. Geodesign 
allows application of spatial measures suggested by the stakeholders’ objectives. Decision- making on 
adaptation has its own complex dynamics; therefore, Geodesign was developed as a tool which can be 
tailored to alternative feedback dynamics. The method can assist with interactive mapping of collective 
and individual viewpoints, along with analytical or political arguments. The authors also include

 

an example of a case study in the Netherlands. The case study involves multiple stakeholders using 
Geodesign to create interactive mapping on spatial decisions for land use and water management under  
climate change conditions. Further, the authors confirm that experiments through the case study prove 
Geodesign is an excellent method to use for informed decision-making regarding climate change. “The 
tool can be used for regional adaptation planning in other countries to develop regional and national 
adaptation strategies for climate change.”

The article provides useful advice on how Geodesign can be used as an ultimate tool to make well-informed 
decisions when creating climate change adaptation plans. This is a vital method for landscape designers 
and urban planners to consider for spatial analysis and decision-making on climate change adaptation 
design. The method can help bring together the environmental analysis and community vision, to form 
a plan in which land use and water management planning can be done while considering the impacts of 
flooding.

How will Geodesign benefit this project?
Geodesign means using a combination of GIS and a technical design programme such as Vectorworks 
with a combination of Adobe Photoshop or Adobe Illustrator. The method will allow for a comprehensive 
investigation of the chosen site, followed by interactive mapping of the site. Mapping the environmental 
features such as the flood-prone areas and overland flow paths will help to indicate what parts of the 
landscape need to be protected and what parts can be used. Then, further, analysing the environmental 
hazards mapping, combined with the community consultation data, will help to make precise decisions 
on the spatial measures that need to be applied on the project site to create a climate change adaptation 
plan for its landscape.
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Chapter Three Summary:  Roggema’s research methodology will be the baseline of this project. This methodology both guides a designer 
on how to effectively produce data from research to design, and it educates the individual on the importance of 
reflecting on the designer’s work – being able to identify the pros and cons of the project. RIMU’s “Climate Change 
Risk Assessment Methodology”, by Foley & Carbines (2019), will be used once the chosen site’s analysis begins. 
Further, Te Aranga Design Principles will be used to carry out the investigation on the chosen site and it will also 
be applied in the design to ensure that mana whenua and their cultural values are acknowledged. The project will 
include the Geodesign method for the desktop research section to analyse the land use layers of the site and the 
catchment analysis. Geodesign will also be used in the design stage to see how the design is evolving in the site 
context.

To choose a site for this thesis:

 » the site needs to have flooding issues
 » the site needs to have future climate change hazards
 » the site needs to be an urban site
 » the site maybe planned for future urban development e.g. planned to intensify with state 

housing development. 
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Chapter Four: Site Visit - 
Maybury, Glen Innes 

This chapter includes the introduction to the chosen site for the project and explains why it was the best 
option to answer my research question and achieve my aim and objects. This chapter begins with explaining 
the discoveries from the site visit, starting off with a discussion on the physical attributes of the Maybury site, 
followed by the community consultations.

Why Maybury, Glen Innes as the project site for this thesis?

Maybury, Glen Innes site, 

 » has historical flooding issues.
 » has current flooding issues.
 » has future climate change hazards.
 » is an urban site.
 » is planned for future urban development by Kainga Ora, e.g., planned to intensify with 

state housing development – growing from 300 to 3000 houses.
 » has a vulnerable community – low-income families in the community.
 » has an interesting history involving Ngati Paoa, Ngai Tai Ki Tamaki and Ngati Whatua.
 » the Maybury Reserve is not usable all the time, so the community are interested in 

reprogramming the site.
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Maungakiekie-Tamaki Local Board Area, Auckland, NewZealand

1:500,000
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Glen Innes catchment within Maungakiekie-Tamaki Local Board

1:50,000
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Glen Innes Catchment

1:10,000
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Chosen Site: Maybury, Glen Innes - 38.2 hectares

1:2,500
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Community Consultation - 
Maybury Environment  

Community Communication 
(What they said and what they want)

 » Affordable homes – so it does not push the current citizens out.
 » A design that complements nature – seeing, feeling, and experiencing the water is important.
 » How stormwater is going to be protected and cleansed.
 » Protecting and cleaning the stream. 
 » Cultural activities – certain marae buildings are going to host medical practices for the community and other 

community services such as mirimiri.
 » How to avoid gentrifying the new community that is going to be built – carefully deciding on the modernity of the 

proposed design and considering historical and cultural features.
 » Public spaces which not only connect the surroundings but also have a function for the community.
 » Moving in our space – no barriers – tohu!
 » Look at cultural practices of both Māori and Pacifica, as the community is mainly Māori and Pacifica.
 » Improving the urban design based on the community culture and their practices.
 » If apartments were to be planned, then they could only be five stories high.

Community Consultation Community consultation was used as a collaborative tool to gather direct information from the community leaders 
of Maybury, Glen Innes. Multiple advice was received from community leaders – information on the environment of 
Maybury and suggestions from the community for what they desired for the future of Maybury. There were indications 
on what was important for the community in Maybury and concerns were expressed about the site, especially on the 
new plans for development and the conditions of Maybury Reserve.

Ruapoataka Marae – Michael Phillips –

Environments leader

An urban marae in the heart of Glen Innes for whanau- based 
services to Māori and the wider community. The marae allows 
people from all the different iwis of Tamaki to reconnect.

Tamaki Regeneration – Jada Mcfie and Jayesh 
Parekh

A company owned by the government and the Auckland Coun-
cil. To allow the communities of Tamaki – particularly the Māori 
and Pasifika community – to build a better future with better 
housing, transport, education and jobs.
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Community Consultation - 
Maybury Community  

Community Communication 
(What they said and what they want)

 » There was flooding recently behind the marae and in the backyards of the houses at one end of Maybury Street.
 » The land across from the leisure centre and diagonal to Tamaki College is not being developed but watercare is 

going ahead. This land is owned by Ngati Whatua.
 » Maybury houses are being bulldozed and rebuilt. The residents are wanting housing for elderly closer to the 

township. The community wants mixed housing with 1-bedroom, 2-bedroom and 3-bedroom apartments – for 
elderly, single people, couples and families.

 
 » They are not very familiar with Kainga Ora developing the site, however, the community representatives of Glen
 » Innes are using and allowing Tamaki Regeneration to create the new development.
 » Community wants to develop the Maybury development by themselves – understanding the voices of the 

community.
 » Locals love using the reserve and want the park usable in future with a healthier awa and more native planting 

along the awa.
 » Backyards of houses in Maybury are eroding from floods. Residents use their yards for planting – such as taro; 

therefore, they are unhappy about the eroding land.
 » Gardening and involving the younger generation with the landscape around – training the younger generation 

about the natural environment for the benefit of the future.
 » More community activities such as BBQ or hangi areas and play spaces would be a delight for the community.
 » Ideas for playgrounds, and Shatna Roberts agrees with suggestions on Maori-themed playgrounds – https://www. 

playgrounds.co.nz/blog/ng%C4%81-papa-t%C4%81karo-m%C4%81ori/
 » Community hangi areas will be unique and exciting – it will make the park more interesting.
 » Park currently looks like a ghost town.
 » Can Omaru Creek Restoration grow into the Maybury Reserve?
 » What can we do about the polluted water – the ducks are leaving, too, and there are mosquitos now.
 » The flora seems to be fine, but the fauna isn’t!
 » More fruit fresh fruit picking for eating would be lovely, i.e., feijoa trees already in site.

Glen Innes Board – Shatna Roberts Maybury community representative at the Glen Innes Local 
Board.

Glen Innes Board – Georgie Thompson (Chairper-
son)

Local board chairperson and manager of Ruapotaka Marae
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Other consultations on Glen Innes

 » The site is very likely to flood, according to ARI 100 year.
 » The effects of flooding are very likely to start showing in 10 years’ time.
 » Investigate where the site sits on the catchment as the total runoff created may not affect the site at all.
 » Investigate the imperviousness of the site and whether or not it will contribute to flooding in future.
 » Explore, with different amount of impervious areas on the site, to see whether it is important to decrease the impervious area 

or if increasing the impervious area will not affect flooding in future.

Community Communication 
(What they said and what they want)

WSP - James Reddish Shaping the future of Aotearoa through the creation of criti-
cal infrastructure and environments for our communities; this 
includes the earliest rail ports, hydro plants, transport modes 
in the future.

Healthy Waters – Danny and Carmel An Auckland Council group that holds the primary responsi-
bility for stormwater management. The key goal is to develop 
water-sensitive communities.



54

Objectives Reviewed after the 
Community Consultation:

 » Create a flood adaptation strategies

• Protecting the Maybury Reserve and Omaru Creek from flooding.
• Increasing the usability of the Maybury Reserve.

 » Work with mana whenua and the community to understand their perspectives on climate-
proofing their township. 

• Improving the living of current community by protecting them from    
   the flooding. 

• Allow the growth of the Maybury neighbourhood by making space for   
   new neighbours.
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Chapter Four Summary:  The chosen site, Maybury, Glen Innes, is located in Auckland and is part of the Maungakiekie and Tamaki 
Local Board. The Glen Innes catchment sits on the eastern shores of Tamaki Makaurau and the project’s site, 
Maybury, Glen Innes – 38.2 ha – is located in the centre of the catchment. The site visit was very beneficial as 
it helped me experience the site’s environment and understand how the local community functions. Common 
discoveries from community consultations indicate that mana whenua have a vision to protect Omaru Creek 
and the Maybury Reserve, while the rest of the community has a vision to live in Maybury for longer with better 
access to the Maybury Reserve, and to be able to use it. Other discoveries about the community from the 
site visit indicate that the community loves the outdoors, whether it’s biking, walking, playing on the streets, 
community gardening or standing in the side of the road and talking to neighbours. After all the advice from the 
community and the discoveries made, we suggest revising the original objectives of the project.
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Chapter Five: Site Analysis 
Maybury, Glen Innes

The previous chapter mainly highlights the information gathered from the site visit and 
community consultations. This chapter adds to the information discovered in the previous 
chapter; the previous chapter included information collected from verbal advice, whereas this 
chapter involves information from desktop research. The desktop research includes looking 
into the Maybury, Glen Innes, site:

 » its environmental history which explains the criticality to study this site.
 » the historical flooding issue is explained, how it has led to current flooding 

issues, and why there will be future flooding issues.
 » the rich history of Maybury, Glen Innes, and why the site has a vulnerable 

urban community.
 » an investigation into the land use of the site is also shown.
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The flow of Omaru Creek in the past 
Maybury Environment History:

Unfortunately, in 1959, when the state housing was built, the natural flow of the creek was 
disturbed. Omaru Creek’s flow was piped to allow the construction of two roads: Maybury Road 
and Point England Road.

The picture on the left reveals the natural flow of the river in 1940. Omaru River’s flow finished at 
the eastern shore of Tamaki Makaurau, Wai o Taiki Bay, having flowed through the Maybury area 
from Maungakiekie. 
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Maybury Environment History:
The flow of Omaru Creek past flooding issue.

Piping the creek’s natural flow resulted in flooding: “in severe conditions, if the twin cesspits 
are blocked, ponding would occur on the road to a depth of approximately 1 metre before 
overtopping and flowing down a driveway towards Maybury Reserve”. The Glen Innes/Point 
England Catchment Management Study, done by Beca in 1996, records flooding by the Maybury 
Road and Line Road intersection.
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 Flooding has been recorded ever since 1996, experienced periodically when there was heavy rain. Referring to the 
community consultations in Chapter Four, the community representatives mentioned that flooding occurs at the 
lower point of the reserve, behind the marae and the intersection between Maybury Road and Line Road (areas 
indicated with circles). Along with the concerns of flooding now, there are concerns of flooding risks in the future. 
The map below of the ARI (Average Recurrence Interval) of 10 years, from Healthy Waters, shows that flooding will 
affect Omaru Creek in the coming 10 years. The map reveals Taniwha Street on the north of the site is at risk of 
flooding (blue – water spread from flooding). Flooding is likely to spread over Maybury Road and to some houses on 
Maybury Street. Omaru Creek is likely to flood which will directly cause the Maybury Reserve to flood.

Maybury Future Flooding:
Flooding risks for ARI 10yr

Taniwha Street

Point England Road
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The following map shows the peak discharge rate (“the amount of water in cubic feet that would flow past 
the point of interest in one second at the maximum flood stage”, (Hydrology Training Series Module 106 Peak 
Discharge Study Guide, n.d.)), maximum residue limits in the flow (“the maximum amount of pesticide residue 
that is found in the water, that will not be a concern to human health”, (Hydrology Training Series Module 106 
Peak Discharge Study Guide, n.d.)), maximum depth, and maximum velocity of the ARI 10 year flooding data at 
different intervals.

Flooding risks for ARI 10yr

1:2,500
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Maybury Future Flooding:
Flooding risks for ARI 100yr

The flooding is only going to get worse, according to the flood risks shown on the ARI (Average Recurrence 
Interval) 100 year. The following map shows the spread of the flood in 100 years and, additionally, there are 
multiple overland flow paths – blue lines.

1:3500
“Overland flow paths are the path taken by stormwater as it concentrates and flows downhill over the land. Identifying and mapping overland flow paths (OLFP’s) provides an important 

stormwater management tool”, (Irvine & Brown, 2013).
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Maybury Community History:

 » The local Maori settlement was called Ukutoia, referring to the sound of the waka being pulled ashore.
 » The site is adjacent to Taylor’s Hill or Te Taurere – 56 m high.
 » In the early 18th century the Hauraki tribe, Ngāti Pāoa, extended up through Tamaki and as far north as Mahurangi.
 » Between 1740 and 1750 Ngāti Whātua-o-Kaipara, from further north, moved south, invading the isthmus.
 » Now three iwis’ whakapapa relate to Glen Innes – Ngati Paoa, Ngati Whatua and Ngai Tai Ki Tamaki

Along with the environment issues, there are other important factors of the site which make it critical to protect 
and preserve it for future generations. Firstly, the site has a very rich history, secondly, a vulnerable community, and 
lastly, its future – carefully planning it.
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Maybury Community 
in 1959:

Elstree Ave

Taniwha Street
Pt England Road
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Maybury Community History: Glen Innes prior to 1940 and up till 1958 was farmland and natural landscape. The first 
development in 1959 was state housing and since then it has remained a state housing township. 
Also, the amount of housing and the township has intensified. Many people and families who 
live here are in low-income households.

In 1959, most housing was on large sections with roads. The Glen Innes township sits adjacent to the site with more apartment buildings. The housing lots
are subdivided and intensified with more housing.
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6.2 NEIGHBOURHOOD PLAN

This plan identifies the seven neighbourhoods that have 
been developed for the Neighbourhood Spatial Delivery 
Framework (refer separate document).

Note: numbers one to seven identify neighbourhoods only 
and do not imply an order or sequencing

Kainga Ora Ownership:

The map shows the ownership boundaries for Kainga Ora on the east coast region of Tamaki Makaurau. Area #3 
marks the projects site, Maybury, Glen Innes. 

The boundaries shown on the aerial image are: yellow – Kainga Ora Ownership Boundaries; light red – Ruapotaka 
Marae Ownership Boundary; and red – project boundary. To intensify Maybury and increase the neighbourhood, 
Kainga Ora’s plan for future Maybury development is going from 300 to 3000 homes. This supports Housing NZ’s vision 
for providing more homes to support the growing population. However, for an urban township such as Maybury, the 
environment will be affected as more building area means more flooding, as runoff will increase. The community of 
Maybury, Glen Innes, will be affected as well; more flooding will mean less public space and more new development 
will mean losing homes for the current community (concern was mentioned in the community consultations, Chapter 
Four).

KAINGA ORA’s VISION FOR MAYBURY, GLEN INNES

Neighbourhood Plan - Kainga Ora
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Chapter Five Conclusion This chapter explores why the Maybury, Glen Innes, site is an ideal choice for this thesis. According to the 
evidence from the Glen Innes/Point England Catchment Management Study, done by Beca in 1996, the site had 
flooding issues in the past after the state housing was developed in 1959. The site currently has flooding issues 
as advised in the community consultation section and, additionally, the scientific data from NIWA (National 
Institute of Water and Atmospheric Research) clearly indicates that it is very likely to experience floods in 
future. At the conclusion of the chapter, the information obtained in the desktop research indicates reassessing 
the land use of the site.
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Chapter Six: Site Analysis
Introduction

This chapter includes the Glen Innes catchment analysis which explores the topography 
characteristics of the site and its current land use. The maps also include the impervious 
and pervious areas of the Glen Innes catchment and the Maybury site, to reveal how it is 
contributing to the flooding. Overall, the chapter investigates the issues of the site and starts 
suggesting possible flood adaptation solutions for Maybury, Glen Innes.
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Catchment Analysis

Bathymetry Map 
1:25000
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Bathymetry Map with overland flow paths
1:25000
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Bathymetry Map with Waitemata Harbour
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Elevation map

The average elevation is 
between 0-10m.

Slope map

The average slope of the site 
is below 7m; apart from the 
gully that runs to the west, the 
site is relatively flat.
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Aspect map

Land Use Map
The common land use of 
the site consists mainly of 
development with small 
patches of green spaces.

The aspect of the Maybury 
site is divided; most of 
the west and south spots 
or cool spots are on the 
top of the site, whereas 
the north and east spots 
or warm spots are at the 
bottom of the site.
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Pakuranga

´

Scale @ A4
1:15,000

Date Printed:
17/05/2022
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DISCLAIMER:
This map/plan is illustrative only and all information should be
independently verified on site before taking any action.
Copyright Auckland Council.  Land Parcel Boundary information
from LINZ (Crown Copyright Reserved). Whilst due care has
been taken, Auckland Council gives no warranty as to the
accuracy and plan completeness of any information on this
map/plan and accepts no liability for any error, omission or use
of the information. Height datum: Auckland 1946.

Auckland Council Map

Unitary Plan map

The Maybury, Glen Innes, site is 
currently planned for high-density 
development, according to the 
Auckland Council Unitary Plan map.
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“Reducing the impervious surface” 

Reducing Impervious Surfaces - Why reduce impervious surfaces?

Keywords: climate change, pluvial flooding/flooding, impervious surfaces

Aotearoa is moving into the era of climate change where pluvial flooding (definition) is very 
likely to worsen, along with flooding from climate change. Flooding is reported more frequently 
now whether it’s from heavy rainfall or blocked drainage or coastal inundation. Additionally, 
impervious surfaces contribute largely to flooding; more development means more impervious 
surfaces; therefore, more runoff. However, more development also means supporting the growing 
population; therefore, population growth is a large challenging factor. How do we develop and 
accommodate the population growth, while also protecting our landscape from flooding?

Problem: what harm does flooding bring and why is it important to protect our whenua?

Climate change has already begun to show its effects on both the environment and community. 
For example, according to MfE (Ministry for the Environment, Manatu Mo te Taiao), the unique 
landscapes of Aotearoa are endangered by impacts of climate change – common, predicted risks 
are sea-level rise, higher temperatures and flooding. NIWA (2019) released two reports in 2019 
in which findings showed “700,000 people and 411,516 buildings worth $135 billion are currently 
exposed to river flooding events from extreme weather events. Climate change extreme rainfall 
is expected, which means “19,098 km of roads, 1574 km of railways and 20 airports” (National 
Science Challenges, 2019) are exposed to flood.

Additionally, with the intense and horrific results of flooding, Aotearoa is challenged by the fact 
of population growth in the next few years. NIWA’s (2019) findings indicate flooding as the most 
concerning climate change risk currently in New Zealand, and an additional challenging factor is 
population growth. Data Commons (2019) estimates that the current population of New Zealand 
is 4.917 million. Additionally, Statistics NZ (2020) indicates a 90% probability that the population is 
likely to increase to “5.13 – 5.51 million in 2025 and 5.19 – 5.94 million by 2030”.

Protecting and preserving a landscape which our future generations can whakapapa to: why

 
is it import to have a whakapapa to land? Whenua – land – provides us with a sense of identity, 
belongingness and continuity. Moon (1997) explains that the land is a proof of our existence – it 
links us with our ancestors and generations in the future. This shows us the importance of land and 
serves us with a purpose to preserve it.

“Whatungarongaro te tangata, toitu te whenua, As people disappear, the land remains,”

          - Inspiring communities

The importance of land and the permanence of land is vital for people. The land will always remain 
while people will come and go. “It is important to think long term and see the big picture to ensure 
the stability of the land.” (Inspiring communities, 2020).

Pluvial flooding - intense rain and drainage overflow

It is important to support Aotearoa’s growing community and help accommodate new people in our 
society. In response, most of the urban townships and new developments near to Auckland are for 
high-density development, as shown in the Unitary Plan. Maybury, Glen Innes, is one of the many 
townships; Kainga Ora, which owns most of the housing areas on the eastern shore of Auckland, 
plans to intensify Maybury from 300 to 3000 houses. Additionally, according to the government, 
there are plans for boosting Aotearoa’s economy in other parts of Auckland, resulting in the growth 
of industrial zonings and more large industrial developments – referring to the Economic Plan: For 
a Productive, Sustainable and Inclusive Economy (2019). However, these plans for development 
are putting our whenua at risk; “environmental changes combined with rapid land use change and 
developments are increasing the physical risk and making urban areas more vulnerable to floods” 
(Lee & Brody, 2018). The results of intensification have been revealed around the world; it has 
benefitted people and resolved population growth issues for governments. For example, Lee and 
Brody (2018) state that many countries in south and east Asia have undergone rapid urbanisation 
concurrent with industrialisation and population growth, resulting in worsening flood problems 
over time. Climate change is expected in the near future for many countries including.
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Aotearoa, and along with climate change comes the effects of sea-level rise and heavy rainfall, 
which result in flooding. Yet hydro-meteorological conditions are not solely responsible for flooding; 
human activities such as unplanned land use or intensified development are the reason for increased 
flooding, as Lee and Brody (2018) mention.

A case study analysed in the article “Urbanization and climate change impacts on surface water 
quality: Enhancing the resilience by reducing impervious surfaces” (Salerno et al., 2018), shows 
that impervious urban surfaces and rainfall intensity are significant predictors which contribute to 
overland flow paths, (Salerno et al., 2018). Qin (2010), advises that the issue of increased runoff 
creates flooding from urbanisation which has replaced natural permeable surfaces. Qin discusses 
how intense rainfall can lead to flooding due to city drainage systems failing to handle excessive 
amounts of water – (Qin, 2020). Projects have applied low-impact development and water-sensitive 
urban design; however, they were not successful in mitigating floods; urban flood problems are 
still a serious problem, and still unsolved. Mainstream techniques are successful in preventing and 
controlling runoff; however, they stop working eventually or cannot tolerate heavy rainfall situations. 
Additionally, knowing that the climate is changing, flooding will only get worse if landscapers 
and urban planners do not put a critical lens on developing with excessive impervious areas. The 
beautiful ‘land of the long white cloud’ has its natural beauty, and as caretakers of the whenua, it 
is important that we prioritise the signs of our mother earth before we start altering it; and where 
alterations have been made, it is critical to protect the remaining natural whenua first, then identify 
safe places to develop.

Rethinking the urban planning of our cities in Aotearoa

The current style of urban planning mainly involves intensified urban girds with roads. The new 
approach to urban planning would mean rethinking the urban design style to be greener, and 
planning the urban landscape with adaptation strategies instead of persistence techniques, and 
using more natural approaches to plan strategies rather than expensive, manmade structures such 
as seawalls. “Reduction in imperviousness was found to be a suitable strategy to adapt to these 
scenarios by limiting the construction of new impervious areas and decreasing the existing areas 
by only 15%.” (Salerno et al., 2018). It is important to figure out the limit of intensification that a 
catchment can handle before its drainage system collapses – manmade drainage systems and natural 
drainage systems such as pervious surfaces. “Results show that nearly no flood occurs under the 
optimal LID layouts found by the LID spatial planning model. Moreover, it is more optimal to invest 
in LID in the lower sub-catchments in UD planning when the budget is limited. These methods are 
generally applicable for a community using LIDs as adaptation measures against pluvial flooding.” 
(Chenet al., 2017).

 Reducing the impervious footprint – reducing runoff

“A high-density development of compact design can decrease flood loss. These results indicate the 
importance of resilient land use planning in urban areas.” (Lee & Brody, 2018). Ways urban planners can 
reduce impervious surfaces:

 » through reducing the impervious urban footprint, especially in housing developments. 
o Growing the neighbourhood vertically by considering apartments instead 

of single-house plots – three to five storey-high apartments, depending on 
the areas.

 » Planning housing developments in clusters rather than the ordinary grid layout systems.
 » Setting a ratio rule for impervious and pervious surfaces in new developments.

o Investigating a way to identify the intensification limit of a catchment. Some 
sites can be more intensified than others, depending on where the site is 
sitting in the catchment.

 » Explore options for building developments with more permeable surfaces.
o Exploring alternative options for concrete.
o Or can concrete become permeable?

Why reduce impervious surfaces? It is important to reduce impervious surfaces to prevent water (heavy 
rainfall) runoff, as this is very likely to contribute to flooding, whether from blocked drainage or climate 
change flooding. How do we develop and accommodate population growth, while also protecting our 
landscapes from flooding? Accommodation development is still possible but with reduced impervious 
footprints. The new approach to urban design includes a greener approach (parks, open spaces (grass), 
gardens, vegetation strips, riparian planting, etc) with clusters of impervious areas; for example, for 
housing developments it means growing the community vertically rather than sprawling on the ground. 
The approach will influence the regeneration of healthier neighbourhoods now and for future communities 
of Aotearoa.
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Impervious Surfaces of Glen Innes Catchment: Impervious surfaces are non-drainable surfaces such as roofs, roads, concrete walkways, patios, driveways, etc. 
These surfaces do not soak water; instead, they create water runoff that is likely to pick up pollution and flow into 
the stormwater system along the roads or into nearby water bodies. To be able to protect and preserve the site for 
the future generations of Maybury, Glen Innes, it is essential to ameliorate the effects of flooding. To begin with, it’s 
important to mitigate the effects of flooding by decreasing the runoff to control the current flooding situations and, 
additionally, provide more protection layers to the flood-prone areas to control future flooding issues. In order to 
decrease the runoff and control it, the amount of building area (impervious surfaces) needs to decrease as well.

The total Glen Innes catchment includes 56.8% of impervious surface, which is slightly more than half of the catchment. 
Decreasing the imperviousness may lower the risks of flooding.
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Impervious Surfaces of Maybury Catchment: The Maybury catchment is 46% impervious surface. Since it is almost half the catchment coverage, it
is likely that the runoff created from this percentage (46% impervious surface) can still be harmful as
it is very likely to contribute to flooding.



78

Overland flow paths from the CURRENT DEM data Overland flow paths from the REVERSED DEM data

Impervious Surfaces of Maybury Catchment: The maps below were created with two different DEM (digital elevation model) files, the first map with a 
DEM file of the current development, and the second map with a DEM file showing the original topography. 
The maps show different overland flow paths; the current development creates more overland flow paths, 
whereas with the original topography there are less overland flow paths. This shows that to control or 
lessen the overland flow paths, it is critical to recreate the original topography. To control or lessen the 
overland flow paths, it is important to decrease the amount of impervious surfaces.

Overland flow paths from the ORIGINAL TOPOGRAPHY dataOverland flow paths from the CURRENT DEM data
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Chapter Six Summary:  The Glen Innes catchment analysis shows that the Maybury site (38.2 ha) sits in the center of the catchment. The 
Maybury site is relatively flat with the majority of the elevations below 2 m and the slope below 5%; therefore, 
this possibly indicates that when there is flooding, it will be very likely to spread fast. The current land use 
is mainly development, with some parks and recreational spaces, and the Unitary Plan zones the Maybury 
area (38.2 ha) for further high-density development. Additionally, Kainga Ora also plans for intensification with 
more state housing. More building means more threat to the site, with more impervious surfaces and more 
stormwater runoff in heavy rainfall periods. The mappings of the impervious and pervious areas investigate 
options that will still allow for development, but safely.
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Chapter Seven: Design This chapter presents the development of the Urban Flood Adaptation Plan. Each part of this chapter begins with 
the environmental component of the design, followed by the community component in the design. In reference 
to the Chapter Two summary, it is important to understand the natural environment and then the community’s 
needs to transform an urban township. Initial concepts of the flood adaptation plan are presented and then 
further developed with calculations. At the conclusion, the Maybury Masterplan is presented – how it all works.

The chapter will begin by showing the environment and community concepts. Secondly, the design development 
will be shown where the initial environment and community concepts will be evaluated and validated with 
evidence. Lastly, the final Maybury Masterplan will be presented with explanations on the final design choices.
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Concept Design_Environment 

45% impervious surface 
scenario (includes 10m 

buffer zones) 

The following concepts represent scenarios with different percentages of imperious surfaces. The concepts are 
formed in ArcMap by firstly overlaying the overland flow paths (shown in the previous chapter under Catchment 
Analysis) on the Maybury site, then buffering them. Buffering means creating green (riparian plants) margins on 
both sides of the overland flow paths.

Housing developments by Kainga Ora mean adding more impervious surfaces and developing near flood-prone 
areas will put the environment and the community at risk. However, there is still a goal to support the growing 
population of Aotearoa with enhanced, safer homes. The following test concepts demonstrate a possible way 
to protect the flood-prone areas and safely develop on the site as well. The following scenarios were created 
with a process where:

 » the buffer zones are created first with margins of green (riparian planting) on both sides of 
each overland flow path (blue lines).

 » Then in each concept they are increased, e.g., concept one – 10 m buffer zones, concept two 
– 20 m buffer zones, and concept three – 30 m buffer zones.

 » After increasing the green buffer zones merged with the Maybury Reserve, the remaining 
areas (grey areas) within the Kainga Ora ownership boundaries (yellow lines), are the safer 
areas to develop on. This protects the flood-prone areas, and the homes are protected as well.

Blue lines = Overland flow paths     Green margins around blue lines = buffer zones (riparian planting)     Grey shapes = safe developing areas
Yellow lines = Kainga Ora boundaries     Red line = Marae ownership boundary
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15% impervious surface 
scenarios (includes 30m 

buffer zones) 

25% impervious surface 
scenario (includes 20m 

buffer zones)

Blue lines = Overland flow paths     Green margins around blue lines = buffer zones (riparian planting)     Grey shapes = safe developing areas
Yellow lines = Kainga Ora boundaries     Red line = Marae ownership boundary

Blue lines = Overland flow paths     Green margins around blue lines = buffer zones (riparian planting)     Grey shapes = safe developing areas
Yellow lines = Kainga Ora boundaries     Red line = Marae ownership boundary
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Validating the Scenarios
Maybury peak discharge (peak rate of runoff) produced from 
current and future rainfall intensities:   

All the concepts show that it is important to increase the pervious area and decrease the 
impervious areas to avoid creating more runoff on the site. The final draft concept needs to 
produce less water runoff to avoid contributing to the flooding that happens currently and the 
flooding that will occur with climate change. Additionally, the concept needs to have enough 
building area to support Kainga Ora’s vision of growing the Maybury neighbourhood.

The graphs show the peak discharge rate for the Maybury catchment. There are two rainfall 
intensities tested with the different imperious area scenarios: blue – current rainfall intensity 
for Auckland which is 50 mm/hr, and orange – rainfall intensity expected when climate change 
peaks, which is 70 mm/hr. The graph data consists of six different impervious area scenarios:

 » the impervious area with the existing development, 
 » Kainga Ora’s plan which proposes 70% impervious area, 
 » the four new impervious scenarios produced in GIS; 

• fully grassed with no development (restored to natural state before 
1959 state housing was introduced), 

• 45% impervious, 
• 25% impervious area and 
• 15% impervious area. 

The peak discharge rate was calculated using TP10 and TP108, the guidelines for calculating 
stormwater runoff, provided by Auckland Council.

The calculations helped to discover which scenarios were producing the maximum and 
minimum runoffs. Initially, in terms of protecting Maybury, this meant that more green gives 
more protection to flood-prone areas (indicated by the overland flow paths) and maximum 
mitigation to the flooding. However, greening the entire site would not be ideal for Kainga Ora 
and the current residents. Development is required for safer homes for the community and 
more homes to grow the Maybury community.

After a rough calculation it was discovered that the 25% scenario was ideal; however, it is only 
liable for the building footprint itself, it does not include the impervious area needed for the 
accesses, parking spaces, and the circulation space around the building for the movement 
of people, goods and/or vehicles, and access to the Maybury Reserve and other functional 
spaces. Therefore, a seventh scenario was created with 30% impervious area – suggesting 
30% of the site is safe for building on and the remaining is green space.

(For the graph calculations refer to Appendix A.1)
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Maybury catchment peak discharge compared with Kumeu rainfall data:

Additionally, the Kumeu rainfall intensity was compared to see the maximum peak discharge that can be 
expected if Auckland was to experience flooding like in Kumeu in 2021. A news article published in New 
Zealand Herald on 31 August, 2021, after the flooding in Kumeu, stated some alarming results:

                 
 - NZ Herald, 2021

 
 - Flooding at Kumeu in West Auckland. Photo / Brett Phibbs

 
 
 - Photo / Emma Olsen
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30% impervious 
surface scenarios 
(includes 30m 
buffer zones) 

This scenario still has more 
green space but also enough 
building area to roughly 
achieve Kainga Ora’s target of 
3000 houses (Refer to page 65).

CHOSEN CONCEPT
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Concept Design
FOR COMMUNITY

Consultation with the community representatives and community plans was online, and there was some strong 
advice on enhancing and providing the following listed below. Suggestions included the following;

 » community gardens
 » community gathering spaces
 » informal meeting spaces 
 » community playing space
 » orchards – more orchards – increasing the existing

Also, there was a request for enhanced access – merging the Maybury Reserve and Glen Innes township. The 
vision of the community included more native planting on the site; especially around Omaru Creek. 

Engaging the Community with the 
landscape – Forming a place
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Community gardens are an amazing way of getting the whole neighbourhood involved 
together. Shatna Roberts (Maybury community representative on the Glen Innes Local 
Board) advised that conversations around the neighbourhood suggest that;

 » Growing their own vegetables and especially getting the young generation 
involved with nature is the key goal.

 » Community gardens are an excellent way to bring everyone together 
in the neighbourhood, where the young generation can learn from the 
older experts.

 » A unique aspect of Glen Innes is that it mainly consists of Pacific Island 
and Māori communities; therefore, proposing culturally focused gardens 
is another aim; for example, taro and kumara gardens.

 » Along with bringing the community together, community gardens are a 
great way of promoting sustainable agriculture.

 » Also, they reduce food transportation and stormwater runoff.    

Community Gardens
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Validating location for 
Community Gardens
Community Gardens

Preferred Locations:

In reference to Almanac (2021), community gardens are best placed on gentle slopes. 
Therefore, the slope map (top map) indicates the gentle slopes (between 0% – 5%) 
with the dark green areas on the site. It also suggests designing community gardens 
to avoid any low spots that stay wet in the spring; therefore they are best placed in 
north-facing areas of the site (indicated on the bottom map with orange). Also, avoid 
gardening at the bottom of a slope, as air can form a frost pocket.

The black spots on the maps indicate possible places to put the community gardens.
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Concepts
Community Gardens

Represented by green patches

CHOSEN CONCEPT: CONCEPT 2 

Concept 1

Concept 2
The following concepts show possible arrangements for 
community gardens which are represented with green boxes. 
The second arrangement was preferred as the gardens were 
placed closer to the buildings, so they can be easily accessed by 
community.
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Community Playing Space 
 

In addition, to the informal spaces, it is ideal to provide community play spaces to 
allow recreational options for all ages. For example, basketball courts, children’s 
playground and biking paths. Also, areas with small canopies where flax weaving 
can be done and taught, and outdoor exercising areas.
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Community Play Spaces

Preferred Locations:

Play spaces are best placed in flat areas (dark green and light green areas on the 
slope map (top map)) so they can be easily accessed and used. Play spaces for 
toddlers to five-year-old children will need shaded play areas and should be near 
the apartments for surveillance purposes, whereas for older kids the play spaces 
can be a bit further, however, not too far from the apartments and away from the 
roadsides. Therefore, spots on the south-facing areas will be preferable as they 
will be much cooler (represented in blue on the aspect map).

The black spots on the maps indicate possible places to put the community play 
spaces.

Validating location for 
Community Play Spaces
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Concepts
Community Play Spaces

Represented by orange patches

CHOSEN CONCEPT: CONCEPT 2 

Concept 1

Concept 2
The following concepts show possible arrangements for community 
play spaces which are represented with orange boxes. The second 
arrangement was preferred as they were placed safely around the 
site and away from the roads, which means the play spaces can be 
safely accessed by children. The playgrounds near to the buildings 
can be designed for younger children, whereas the more distant 
can be for the older children.
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Easy access is required from the Glen Innes township 
to the Maybury development. For example, shared 
access, bike lanes, disability access and walking 
access.

Access
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Concept 1

Concept 2

Concepts 
Access

These concepts provide options for new accesses which allow the site to be 
easily accessed from all four roads – Taniwha Street (north of site), Elstree 
Avenue (east of site), Point England Road (south of site), and Line Road (west of 
site, crossing through the Glen Innes township). Concept one was chosen as it 
provided more options for access all around the site and creates interesting
experiences with its irregularly shaped path around the water, Omaru Creek 
and the proposed wetlands. The alternative access enables easy access for both 
residents and visitors to the site.

CHOSEN CONCEPT: CONCEPT 1
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In reference to the observations made during the site visits, it is noticeable that the Maybury 
neighbourhood likes to spend time outside. The young ones are seen playing and biking on the 
streets while parents and grandparents are seen having a korero on the side of the road. To 
encourage the social bonding and outdoor activities for children, the aim is to design interesting 
spaces along the streets and in random spaces, for example, creating a shady spot under a 
breezy tree, or a tree with a rock randomly placed as a seat.

Community Gathering Spaces 

According to Statistics NZ ethnicity data (2018), Glen Innes mainly consists of Māori and Pacific 
Island communities. Advice from the community consultation and observation from the site 
visits confirm that the people of the Maybury neighbourhood prefer spending time in the 
Maybury Reserve, having korero, whether it’s sitting in groups under the trees or standing by 
the fruit trees. Therefore, to make the park more useful, exciting and unique, sitting areas with 
outdoor barbeque areas and spaces specifically designed for hangi would be ideal.

Informal meeting areas 
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Community gathering spaces 

Preferred Locations:

Not too far from the play spaces and areas with shady-dry spots.  

Informal meeting spaces 

Preferred Locations:

Random spaces where people can informally stand, sit and have a chat. These can 
be randomly placed sunny and shady spots or hidden seating spots by the water. 

 
 

Validating location for 
Community meeting spaces
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Concepts
Community meeting spaces

Represented by blue circles

CHOSEN CONCEPT: CONCEPT 2 

Concept 1

Concept 2The following concepts show possible arrangements for 
community meeting spaces which are represented with 
blue circles. The second arrangement was preferred as 
there were more options for community spaces.
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Vegetation 

Current Fruit Orchards – Feijoas and Peaches

The fruit orchards of Maybury Reserve, the feijoa trees. It was fascinating to see people 
just simply walk through the reserve, pick and eat a feijoa right off the tree. It will be 
great to plant more orchards around the reserve to create such exciting experiences.
 

Fruit Orchards 

Currently the park consists of native plantings such as flax, karo, cabbage trees, feijoa 
trees and exotics such as London planes, liquid ambers, peach trees and some oak 
trees. The riparian edge is filled with flax, Carex secta and cabbage trees.



99

Vegetation 
Preferred Location

Native vegetation along the overland flow paths and Omaru Creek; also, around the 
small ponds and the two large detention ponds. The vegetation will widen the riparian 
areas – which will protect the creek and control the flooding.

Orchards 
Preferred Location:

The best location for the orchards was decided using the aspect map of the site. “Ideal site 
for fruit trees is north facing with direct sun for at least six hours each day.” (Marshall, 2017). 
Orchards do not have a particular slope requirement; however, they require sunlight.

Red – parts of the site facing north. 

Black spot – possible places for the Orchards.

Validating location for 
Vegetation & Orchards
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Concepts
Vegetation & Orchards

Vegetation represented by green coloured areas

Orchards represented by red circles

CHOSEN CONCEPT: CONCEPT 1

Concept 1

Concept 2



101

Developed Design
REFINING THE CHOSEN CONCEPT_Environment 

The 30% impervious area (chosen concept) concept will still produce total runoff volume of 
approximately 12,300.4 m3 (for calculation refer to Appendix A.2) with the current rainfall intensity, 
and in 100 years a total runoff volume of approximately 57,605.6 m3 (for calculation refer to 
Appendix A.2a) is expected. The next steps are to refine the green space to see how the overland 
flow paths can be protected and how Omaru Creek flooding can be controlled. The three flowing 
concepts are a quick look at how the wetlands and detention ponds can be placed.

Concept 3Concept 1

Concept 2
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Omaru Creek flooding can be controlled with two wetlands and three detention 
ponds. The two wetlands are designed to widen the creek to slow the flow of the 
water. The wetlands are purposely placed in these spots; both wetlands are placed 
near the parts of the creek which are piped. According to Beca’s 1996 Catchment 
Management study, shown in the previous chapter, and the community consultation, 
areas where the creek is piped are the areas which mainly flood when there is heavy 
rainfall, so these areas are at high risk of flooding faster in future. Thus, slowing the 
flow of the water will lessen the risk of flooding in the long term, whether it’s from 
heavy rainfall runoff or climate change flooding in future. Widening and densifying 
the riparian areas – buffering them with more vegetation – will protect the banks 
from eroding and control the flooding. Along with buffering the creek’s banks, the 
overland flow areas are flood-prone areas which are critical to be buffered to provide 
extra protection from the risks of flooding.

For the proposed ponds on the Maybury Reserve, the detention volume required for 
the entire 38.2 ha was calculated with the 100 year ARI (Annual reoccurrence interval) 
which has a total runoff volume of 57,605.6 m3 (for calculation refer to Appendix 
A.2a). Using the calculation guidelines in TP10 and TP108, the total detention pond 
volume required for this 30% impervious area concept for the Maybury site in 100 
years is 44,730.3 m3. The proposed concept includes two sets of developed areas; 
the development on the north end is collectively smaller; therefore, one detention 
pond can tolerate the runoffs, whereas the development on the south of the site can 
have two ponds since it is larger and spread out. In total, three detention ponds, each 
with 14,910.07 m3 detention volume is required. (Calculation on Appendix A.3)

The Proposed Wetlands and Ponds

Development north of site

Development south of site
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Developed Design
REFINING THE CHOSEN CONCEPT_Community Housing

The 30% imperious area concept suggests that to live safely and to keep our whenua safe, it is crucial 
to build away from flood-prone areas and water bodies (rivers, streams, creeks, and lakes). The 
building areas (impervious areas) are positioned along the outer edges of the site (along the existing 
road, Taniwha Street, on the north end, and Point England Road on the south end) and away from 
Omaru Creek and the overland flow paths. This proposed concept also eliminates the private and 
public boundaries of the Maybury neighbourhood and converts the site into a large, shared space. 
This way the residents can live on the site and use the Maybury Reserve more often.

The following concepts are initial ideas that show how the building areas (in yellow) can be refined 
and placed more satisfactorily on the site. The concepts simplify and geometricise the
impervious areas (building areas) to see how they sit on the Maybury landscape. Maybury Masterplan - building areas - informal shapes

Maybury Masterplan - building areas -geometricized shapes
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These concepts test the attributes of the roughly placed 
building footprints and the impervious footprints. 
However, the building footprints are too large to sit 
alongside the roads as they seem tall, boring and too 
ordinary. They will create boundaries between the 
existing community and the Maybury Reserve and block 
views of the Maybury Reserve and larger shadowed 
areas. The layout of the buildings will be much more 
appropriate if they are divided into smaller buildings 
with organic forms to allow them to blend into the 
natural landscape.

Maybury Masterplan 
Building Layout – Shape 
Experiment

Maybury Masterplan with more rounded building forms

Maybury Masterplan with more “squared” building forms
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Developed Design_Housing 
Case Study: Apartments on Ave. Maréchal Fayolle / SANAA

Finalising the building layout using a case study

The social housing apartments in the case study include four buildings, each four stories high. The 
largest building is 1083.54 m2 , the second largest is 951.59 m2, third largest is 922.95 m2, and the 
smallest is 330.60 m2

 » Largest building - 1083.54 m2 = 8 apartments on a level
 » 6x 3 bedroom, 1x 4 bedroom, and 1x studio
 » 32 apartments in total

 » 2nd largest building - 951.59 m2 = 7 apartments on a level
 » 3x 4 bedroom, 1x 5 bedroom, and 2x 3 bedroom
 » 28 apartments in total 

 » 3rd largest building - 922.95 m2 = 7 apartments on a level
 » 3x 3 bedroom, 2x 4 bedroom, 1x 5 bedroom, and 1x studio
 » 28 apartments in total

 » Smallest building - 330.60 m2 = 3 apartments on a level 
 » 1x 4 bedroom, 1x 3 bedroom, and 1x studio
 » 12 apartments in total

 » At every 541.77 m2 approximately, there is one access.
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Refined Final Concept 
Environment Housing Layout  

The final building layout is shaped more organically with smaller building 
footprints. This layout is influenced by the Social Housing Apartments 
designed on Ave. Maréchal Fayolle in Paris, France, by SANAA. To see if this 
concept meets Kainga Ora’s plan for 3000 homes, the standard apartment 
guidelines for New Zealand were used to figure how many apartments can 
be produced.

The case study was used as an example to roughly calculate how many 
apartments the Maybury building layout plan can accommodate; as a result, 
the plan can include approximately 2600 apartments, with each building five 
stories high. (See Appendix B for calculations).

To clarify, the final building layout concept is only a prototype to show one 
way of achieving more homes that can cater for the current community
of Glen Innes and enable community growth in future. However, the 
plan indicates that more homes are achievable, but this means growing 
the neighbourhood vertically and not sprawling on the ground. The final 
plan allows for development in a safer way by prioritising the natural 
environment first.

Maybury Masterplan - Final concept of building layout 
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URBAN FLOOD ADAPTATION PLAN
The Maybury Masterplan
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The Urban Flood Adaptation Plan_The Maybury Masterplan

How can climate change-driven flooding be ameliorated 
through urban design?
The Maybury Urban Flood Adaptation Plan is made for its community and environment. This 
plan allows the community and the environment to safely adapt to the risks of flooding. It 
protects the environment by naturally controlling the stormwater runoff now and in the future. 
Additionally, the plan will control flooding  caused by climate change.

Problem

Maybury, Glen Innes, was the chosen site for this project due to Kainga Ora planning on 
intensifying the site by increasing the housing from 300 to 3000. Kainga Ora aims to increase the 
imperviousness to 70% for Maybury and, consequently, this will worsen the risks of flooding. 
More impervious surface will mean more runoff, thus more flooding. Maybury has three types 
of flooding issues – flooding from the catchment, climate change flooding, and overland flow 
paths. Verbal advice from the community consultation confirms that the Maybury Reserve 
currently has a flooding issue and will continue to have flooding issues which can get worse as 
climate change intensifies. Therefore, the environment is at risk due to increased flood risk and 
the community is at risk as more flooding will mean less public space and new development 
will mean losing homes. Therefore, it was also critical to use Te Aranga Design Principles to 
complete the project satisfactorily. The design principles, Mana, Taiao, Mauri Tū and Ahi Kā, 
allowed the project to connect with the mana whenua and the community by identifying the 
importance of prioritising the natural landscape first; secondly, the environment of the site; 
followed by the mana whenua and community of the site. Understanding the visions of the 
community for the whenua of Maybury, Glen Innes, helped understand what was required and 
necessary to include in the design (refer to the initial concept section earlier in the chapter).

Environment

Beca’s 1999 report on Glen Innes confirms that the Maybury site has historically flooded since 
the development of state housing in 1959 and, according to Glen Innes Local Board members, 
the site still floods today. Furthermore, the ARI 10-year map from Healthy Waters (Auckland 
Council) and the ARI 100-year map from LINZ, prove that flooding will get worse in future as we 
move into the era of climate change. The chosen site, Maybury, Glen Innes, has critical 

Yellow – possible orchard areas
Purple – possible gathering spaces, possible informal meeting spaces, and possible play areas
Orange – possible community garden areas

environmental issues which makes it important and suitable for remediation. The environmental 
problems are the three issues which cause flooding: flooding from catchment, overland flow paths 
and flooding from impervious surfaces. The plan uses three strategies –

 » Don’t build where it floods, 
 » Don’t build on overland flow paths,
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 » Increase the green area to decrease the number of impervious surfaces. 

The Maybury Masterplan will protect the Maybury Reserve by inserting two wetlands proposed 
to widen Omaru Creek at the points where it was piped to slow the flow of the creek, helping 
to control the flooding for longer and enable the restoration of the creek slowly. Also, the 
buffering (dense native vegetation planting) of the flood-prone areas of the Maybury Reserve 
will mitigate the flooding from spreading – Omaru Creek itself and overland flow paths. To 
enable restoration, the riparian areas of Omaru Creek were widened with more native plantings 
to prevent the banks from eroding and, further, wetland plantings could be used to filter the 
creek and restore the flora and fauna of the site. The project mitigates the flooding from runoff 
from heavy rainfall by reducing the number of impervious areas (building areas) but still provides 
enough impervious areas for accommodation. The project finalises a design plan which has only 
30% impervious area while the rest is green – open green space (pervious grassland), buffer 
zones (riparian vegetation), and existing vegetation and trees. The final plan still produced 
runoff so to control it, the total runoff volume was calculated, and three detention ponds were 
proposed to collect the runoff. 

Community

The flooding not only harms the Maybury environment, but it also affects the community. 
Maybury, Glen Innes, has a vulnerable urban community as it’s been a state housing area since 
1959 to date. This indicates the urban community mainly consists of lower-income families. 
Kainga Ora’s development plan is for increasing from 300 to 3000 houses. Concerns of being 
pushed out from their own houses in the community led to consultations with the Ruapotaka 
Marae and the Maybury community representatives. To solve that concern, the Maybury 
Masterplan and its new building layout proposed there can be total of 2618 apartments – which 
can accommodate both the current and new population of Maybury. This can accommodate 
the existing community and welcome new people in the community. This means going from 
single houses to apartment buildings. Apartments closer to the train station can accommodate 
older and single people who can access the public transport and township on foot. Apartments 
further away from the town or public transport can accommodate car spaces for tenants. Also, 
to keep the people safe in Maybury for longer, the plan proposed to build away from the flood-
prone areas of Omaru Creek and the overland flow paths.

To understand the community’s ability to adapt to the new conditions of the site, whether it’s the 
effects of climate change or a new masterplan, community consultation is critical. Advice from the 
community consultation confirmed that the community wanted to be able to use the Maybury Reserve 
more often and for more community activities such as barbecues, hangis, community gardens, more 
orchards, and play areas.

Overall, the Maybury Masterplan introduces an Urban Flood Adaptation Plan that can be applied to 
vulnerable urban landscapes of Aotearoa which are planned for intensification in future. The plan 
proves that development can still happen; however, it needs to be done safely, considering the current 
environmental risks and the future climate change risks. 

 » Development will be appropriate away from flood-prone areas – water bodies 
and overland flow paths.

 » Natural environment should be prioritised first.
 » The environment should be prioritised second.
 » The development should be prioritised last.
 » Allow the community’s needs and suggestions to lead the project, to allow the 

community to adapt.
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Maybury, Glen Innes Now

Maybury, Glen Innes with The Urban Flood Adaptation Plan
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Method_ Te Aranga Design Principles_Reviewed

Principle How my project applied the principles:

Mana Acknowledging the mana whenua and involving their vision in the project. Allowing the 
design to be led by their suggestions.

Advice from Tamaki Regeneration and the verbal consultation at the Ruapotaka Marae 
advised what the mana whenua (Ngati Paoa, Ngai Tai Ki Tamaki, and Ngati Whatua) visions 
are for Maybury, Glen Innes. Mana whenua’s vision of restoring and protecting Omaru 
Creek was made part of the design through flood adaptation strategies for Omaru Creek. 
The other visions for the site were from the current community (commonly Māori and 
Pacific Island whanau) who want to be able to live in Maybury, Glen Innes, for longer so 
their future generations can experience the landscapes of Omaru Creek as well. Also, they 
wanted to be able to use the Maybury Reserve more often for more community activities. 
The community’s vision was applied to the project with the flood adaptation strategies 
so the current community can still live on the site, whether it floods or not. The design 
includes reprogramming the Maybury Reserve with more community activities so it can be 
used for longer.

Taiao Protecting, restoring and/or enhancing the natural environment.

To enable restoration, the riparian areas of Omaru Creek were widened with more native 
plantings to prevent the banks from eroding and, further, wetland plantings filter the creek 
and restore the flora and fauna of the site. These flood adaptation techniques not only 
protect and restore the Maybury Reserve but also enhance the environment with this 
greener approach. The project has applied Taiao by protecting, restoring, and enhancing 
the natural aspects of Maybury Reserve. The Maybury Masterplan aims to protect the 
Maybury Reserve by buffering (dense native vegetation planting) the flood-prone areas of 
the Maybury Reserve to mitigate the flood – Omaru Creek itself and overland flow paths. 
The two wetlands are proposed to widen Omaru Creek at the points where it was piped 
to slow the flow of the creek, helping to control the flooding for longer and enable the 
restoration of the creek slowly.

Mauri Tū Protecting, restoring and/or enhancing the environment.

The project applies Mauri Tū, as it not only looks at controlling climate change-driven 
flooding but also mitigating the floods which have and still are occurring in heavy rainfall 
due to exhausted stormwater systems. Verbal advice from the community representatives 
and a catchment management report from Beca in 1996 proved that there were flooding 
problems in the past and there are flooding problems now. The project mitigates the 
flooding from runoff from heavy rainfall by reducing the number of impervious areas 
(building areas) but still provides enough impervious areas for accommodation. The 
project finalises a design plan which had only 30% impervious areas while the rest is green 
– open green space (pervious grassland), buffer zones (riparian vegetation), and existing 
vegetation and trees. The final plan still produced runoff so to control it, the total runoff 
volume was calculated, and three detention ponds were proposed to collect it. 

Ahi Kā Iwi/hapū have a living and enduring presence and are secure and valued within their rohe.

With the application of this Urban Flood Adaptation Plan, mana whenua and the community 
are going to have easier access to the Maybury Reserve and Omaru Creek. The techniques 
used in the Maybury Masterplan, such as the buffer zones (native riparian vegetation), will 
enhance the flora of the site and as a chain reaction the fauna is planned to be enhanced 
with it. The plan encourages community gardens and native vegetation plantings by the 
community and mana whenua, as this will help the neighbourhood work and manage the 
site together. The community play and gathering spaces allow the community and mana 
whenua to use the Maybury Reserve more often and bind better with each other.
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The Urban Flood Adaptation Plan_The Maybury Masterplan Sections
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The Maybury Masterplan
Section AA

Section AA  @ 1:500

Exisiting 
Buildings

Taniwha 
Street

Proposed 
Buildings

Omaru 
Creek

Proposed 
Buildings

Exisiting 
Buildings

Pt. England 
Road

Section AA shows the relationship between Omaru Creek and proposed buildings, existing roads, and existing 
buildings on the site.
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Section AA_Omaru Creek
Omaru 
Creek

Bufferzones - 
Riparian Edges 
with pedestrian 

access

Bufferzones 
- Riparian 

Edges

Proposed 
Buildings

Proposed 
Buildings

Omaru 
Creek with 

flooding

Bufferzones - 
Riparian Edges 
with pedestrian 

access

Bufferzones 
- Riparian 

Edges

Proposed 
Buildings

Proposed 
Buildings

Section AA shows the function of the site when it’s flooded 
versus not flooded. The site can be used during both situations; 
parts of the site are still accessible during the flooding. Also, due 
to the buffer zones (planted with native vegetation), the flooding 
is slowed down; the spread of the water is limited.

Site not flooded

Site flooded
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Section BB @ 1:500 

The Maybury Masterplan
Section BB

Exisiting 
Buildings

Taniwha 
Street

Proposed 
Buildings

Omaru 
Creek

Proposed 
Buildings

Exisiting 
Buildings

Pt. England 
Road

Detention 
Pond

Section BB shows the relationship between Omaru Creek, detention pond (south of site), proposed buildings, 
existing roads, and existing buildings on the site.
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Section BB @ 1:100  

Section BB_Omaru Creek 
with Detention Pond

The close-up of Section BB shows the detention pond 
functions on the site when it’s flooded versus not flooded. 
The site can be used during both situations; parts of the 
site are still accessible during the flooding. Also, due to the 
buffer zones (planted with native vegetation), the flooding 
is controlled; the spread of the water is limited. 

Omaru 
Creek

Bufferzones - 
Riparian Edges 
with pedestrian 

access

Bufferzones 
- Riparian 

Edges

Proposed 
Buildings

Proposed 
Buildings

Detention 
Pond

Omaru 
Creek with 

flooding

Bufferzones - 
Riparian Edges 
with pedestrian 

access

Bufferzones 
- Riparian 

Edges

Proposed 
Buildings

Proposed 
Buildings

Detention 
Pond

Site not flooded

Site flooded
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Section CC @ 1:500 

The Maybury Masterplan
Section CC

Section CC shows the relationship between Omaru Creek with the pedestrian bridge, detention pond (south 
of site), proposed buildings, existing roads, and existing buildings on the site.

Exisiting 
Buildings

Taniwha 
Street

Proposed 
Buildings

Omaru 
Creek

Proposed 
Buildings

Exisiting 
Buildings

Pt. England 
Road

Pedestrian 
Bridge over 

Omaru Creek
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Section CC @ 1:100  

Section CC_Omaru Creek 
with Pedestrian Bridge

The close-up of Section CC shows the pedestrian bridge can 
be accessed and how it functions on the site when it’s flooded 
versus not flooded. The site can be used during both situations; 
parts of the site are still accessible during the flooding. Also, due 
to the buffer zones (planted with native vegetation), the flooding 
is controlled; the spread of the water is limited. 

Omaru 
Creek with 

flooding

Buffer Zones – 
Riparian Edges 
with Pedestrian 

Access

Bufferzones 
- Riparian 

Edges

Proposed 
Buildings

Proposed 
Buildings

Pedestrian 
Bridge over 

Omaru Creek

Omaru 
Creek 

Buffer Zones – 
Riparian Edges 
with Pedestrian 

Access

Bufferzones 
- Riparian 

Edges

Proposed 
Buildings

Proposed 
Buildings

Pedestrian 
Bridge over 

Omaru Creek

Site not flooded

Site flooded
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Play spaces and access
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Enhanced accesses
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Accesses when site is not flooded
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Accesses when site is flooded
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Open spaces within the Maybury
Reserve can be used for outdoor activities and 
community gathering spaces
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Community Gardens
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Community gardens conveniently
placed near the buildings so the community 
can manage them together.
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Community Activity 
Areas and Informal 
Meeting Spaces
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Spaces designated for community 
gathering activities such as outdoor 
BBQ areas or hangi areas. Including 
informal spaces randomly placed 
on the site. Certain areas of the site 
are designed to be used by groups, 
while some areas of the site can be 
enjoyed individually
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Fruit Orchards 
along Access
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The layout of the fruit orchards mimics the layout 
of the current feijoa orchards that are located along 
the walkways. Placing these near the walkways will 
allow people easy access to the orchards.
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Chapter Seven Summary:  This chapter explained the ultimate formation of The Urban Flood Adaptation Plan. The chapter included 
the design journey of the project; how the initial concepts were drawn using the advice from the community 
consultation and the desktop research from Chapters Four and Five. The desktop research confirmed the project 
site has flooding issues; therefore, in response, the environmental concepts (including the buffer zones and 
wetlands) were designed to protect the landscape. The community consultation confirmed the needs and 
requirement of the community; therefore, in response, the community concepts (hand-drawn diagrams) were 
designed to reprogramme the site. These concepts were then further developed to select the most suitable 
layouts, followed by the validation with calculations – the maximum runoff volume was calculated, followed by a 
rough calculation for the detention pond sizes that were required to handle the maximum runoff volume. At the 
end, the Maybury Masterplan illustrates how “The Urban Flood Adaptation Plan” is practically applied on a site 
which is threatened by flooding. There were two main rules discovered in “The Urban Flood Adaptation Plan”:

 » Firstly, to allow the environment to adapt to the flooding hazards, it is essential to prioritise 
the natural landscape and protect, restore and enhance it first.

 » Secondly, to allow the people to adapt to the flooding risks, community consultation and 
site observation is important to understand the adapting capability of the community. One 
of the ways for the community to adapt is by designing the masterplan with their needs and 
suggestions.
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Discussion 
The following discussion elaborates how the project answers its Research Question, Aim and 
Objectives.

The research question of the thesis is: How can climate change flooding be ameliorated in urban 
design?

The key terms in the questions are climate change flooding, ameliorated, and urban design.

Defining climate change flooding in the context of this thesis: Aotearoa is moving into the era of 
climate change, and with climate change comes flooding. Pluvial flooding will worsen, whether it’s 
influenced by heavy rainfall creating excessive runoff or sea-level rise causing more water to flow 
inland. The most difficult impact will be pluvial flooding in urban settlements; this is the reason 
for choosing the Maybury, Glen Innes, site for this project. The chosen site, Maybury, Glen Innes, 
had historical flooding issues once the state housing development and roads were built, disturbing 
the natural flow of Omaru Creek. It is evident from Beca’s Glen Innes/Point England Catchment 
Management report from 1996 that the flooding began in the parts where Omaru Creek was piped. 
Today, the flooding has slowly aggravated, resulting from the piped areas of the creek (intersection 
of Maybury Road and Line Road) and the increased state housing development. Maybury’s future 
is also predicted with more flooding resulting from climate change and Kainga Ora’s intensification 
plan. There are three types of flooding issues: flooding from the catchment, overland flow paths, and 
flooding from heavy rainfall, with impervious surfaces as the contributing factor. Kainga Ora’s plan 
to grow from 300 to 3000 homes will influence the flooding due to more impervious areas (building 
areas).

Defining ameliorated and urban design in the context of this thesis: flooding cannot be stopped 
completely, nor can it be ignored. Moving and resettling onto higher ground can be an option; 
however, it means leaving whenua and homes behind. Therefore, we need to mitigate the flooding 
and adapt to it. Urban design in the context of this thesis is rethinking the current urban planning. 
The contemporary urban design is all about density from apartment buildings, streets, commercial 
industrial, cycling routes, etc. The current urban planning involves many impervious surfaces which 
need to be changed. Including more green in the new urban planning approach will help control 
flooding. It will influence the regeneration of healthier neighbourhoods now and in the future 
communities of Aotearoa.

Overall, how can climate change flooding be ameliorated through urban design? Climate change 
flooding is the core issue of this thesis, and to deal with such climate change issues, it is crucial

 
to rethink urban design with a contemporary lens. The Maybury Masterplan introduces four main 
techniques for ameliorating flooding in an urban township. The four techniques are:

 » reducing the impervious area (building area),
 » prioritising the natural environment and planning the urban Maybury with 

more green,
 » merging the public and private boundaries of Maybury to form one ample 

shared space,
 » and reprogramming the Maybury Reserve with the requests of the community.

The project’s aim was to create an adaptive flood system for vulnerable urban communities at risk 
from climate change flooding.

The key terms in the questions are adaptative flood systems and vulnerable urban communities.

Interpreting what is an adaptative flood system in the context of this project means creating a plan 
which enhances the conditions of the natural landscape with flood protection strategies to allow the 
environment and the community to adapt to future climate change flooding hazards.
The flood protection strategies include natural approaches such as buffering the overland flow paths 
– planting margins of riparian planting mainly with native vegetation to acknowledge the culture of 
Aotearoa. The other flood protection strategy used is wetlands and ponds. These water management 
devices will assist with controlling the runoff produced from heavy rainfall and pluvial flooding. The 
Maybury Masterplan allows the environment of Maybury to adapt to the flooding now and in the 
future by daylighting Omaru Creek and adding buffer zones with the assistance of GIS (Geographic 
information system) mapping.

In the context of this thesis, a vulnerable urban community refers to a vulnerable community. 
This community commonly has low-income households and will be affected by new changes, 
especially new developments created by government companies, resulting in expensive living after 
the development project. The Maybury Masterplan explains that the crucial part of developing a 
place is understanding the community’s ability to adapt to the changes that are influenced by the 
flooding hazards. The Urban flood Adaptation Plan proves through the information gathered from 
the community consultation that Maybury, Glen Innes, is important for them – it is their home. Many 
families who live in state housing homes cannot afford to move elsewhere. Many families have mana 
with the whenua of Maybury, as they have lived there for many generations. Therefore, the Maybury 
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Masterplan is an approach that considers the current community with better and safer homes. It 
considers the existing community and encourages the neighbourhood’s growth by indicating five- 
storey-high buildings with mixed apartments.

Overall, an effective adaptive flood system for vulnerable urban townships should include 
techniques that allow the environment to adapt to the flooding hazard. Secondly, it should consist 
of the community’s choices to understand how they can adapt to the changes brought by climate 
change.

The project has two main objectives; the first objective is to create flood adaptation strategies.

The key term in this objective is adaptation strategies.

Adaptation strategies are techniques that allow the urban site’s environment and community 
to adapt to the changes from climate change flooding. The Maybury Masterplan uses two main 
adaptation techniques. The first technique is to protect the Maybury Reserve with wetlands, and 
ponds, including daylighting Omaru Creek and growing riparian areas – buffer zones. The buffer 
zones are margins of native riparian vegetation designed to protect the overland flow paths. As for 
the wetland and ponds, the two wetlands are intended as part of Omaru Creek for two reasons. 
The first reason is to widen the creek to slow the flow of the water, and the second is to allow the 
creek to handle more water that may flow in due to sea-level rise or the excessive water from heavy 
rainfall runoff. Also, designing the wetlands means more riparian planting along Omaru Creek and 
more wetland planting; this will help daylight the creek and encourage cleansing the water with 
the proper water filtration plants. The ponds planned on the site are to assist with collecting the 
stormwater and handling the maximum runoff volume.

The second technique is to increase the usability of the Maybury Reserve by reprogramming the 
Maybury Reserve with community activities suggested by the community. The suggestions involved:

 » community gardens
 » community gathering spaces
 » informal meeting spaces
 » community playing space
 » orchards – more orchards – increasing the existing.

Allowing these suggestions to lead the Maybury Masterplan design helped with understanding 
how the community can adapt to the new environment produced in the masterplan. Including 
their desires for the site in the plan will allow the community to continue their daily routines and 
introduce new activities in their everyday lives, regardless of the unique environmental setting.

 

The project’s second objective is to work with mana whenua and the community to understand 
their perspectives on climate-proofing their township.

The key term in this objective is climate-proofing.

Climate-proofing protects an urban township from climate hazards such as flooding by using flood 
adaptation strategies. However, it is critical to understand what the mana whenua and the community 
require for this to happen. The shared vision of mana whenua was mainly to protect and restore 
Omaru Creek. The common idea of the general community was to be able to use the Maybury 
Reserve properly. In response to mana whenua’s vision to protect Omaru Creek and restore it, the 
Maybury Masterplan introduces buffer zones to protect the overland flow paths. Wetland planting 
protects and cleanses the creek and new riparian planting along the creek prevents erosion. In 
response to the community’s vision, the buffer zones protect the park, allowing more community 
activities such as play spaces, gathering spaces, and more access. The Maybury Masterplan also 
introduces Maybury as a shared space, eliminating the private and public boundaries between the 
housing/apartments and the Maybury Reserve. Therefore, the proposed community gardens and 
plans for more native planting on the site by the community enable the community to use, manage 
and take care of the Maybury Reserve by themselves. Climate-proofing Maybury, Glen Innes, means 
improving the living of the current community by protecting them from flooding; this means building 
away from flood-prone areas and overland flow paths. Also, climate-proofing Maybury indicates 
growing the neighbourhood vertically – five-storey-high apartments (this Maybury Masterplan 
can cater to approximately 2600 apartments) rather than sprawling more houses on the ground. 
Creating a vertical community will help prevent more impervious surfaces, prevent excessive runoff 
from heavy rainfall, and delay flooding.
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Reflection 

WHY IS THIS RESEARCH IMPORTANT?

This research is vital to help mitigate climate change-driven flooding and pluvial flooding from 
exhausted stormwater systems. It Is essential to keep our whenua safe and healthy, and as a rippling 
effect, it will help keep our whanau’s health and wellbeing optimal. Also, this research is important 
to explain the criticality of developing safely and reading the signs of the natural landscape. Yes, it is 
crucial to create more homes to support the growing population of Aotearoa and enhance the living 
of the current communities; however, this can be done safely. The research shows how to prioritise 
the natural landscape, the site’s environment and community, and the development. The urban 
settlement is climate-proofed for the community to live longer in their homeland and preserved for 
future generations to experience the whenua where their ancestors once walked and lived.

 COMMUNITY

Why is the project important for an individual?

Urban sites are always convenient for individuals as they have excellent access to public transport 
and shopping centers. The plan provides a good balance for an individual. It introduces a suitable 
living apartment option; it has green space for new, healthy living. The project includes multiple 
socialising areas where locals can meet new families and learn new things and, additionally, the site 
benefits from being climate-proofed.

Why is the project important for a family?

The project is mainly essential for the current families of the urban community. The masterplan 
assures that families on the site are safe and protected from weather hazards such as flooding. 
The plan covers families from environmental risks, and it also protects their homes with enhanced 
living and better homes so they can stay in their homelands for longer. The plan makes sure there 
is enough housing to support the current families in the community and welcome new families. 
Additionally, the ample shared space combines the Maybury Reserve and the private areas. The 
site’s reprogramming with multiple community activity spaces will allow the younger generation to 
grow in a friendly, social environment; playing with children, involving nature through community 
gardening and activities planned as holiday classes to teach children.

Why is it essential for mana whenua?

The project reasonably meets the visions of the mana whenua for the Maybury, Glen Innes, site. 
The masterplan acknowledges the vision of the mana whenua to protect Omaru Creek and keep the 
natural environment safe. Not only does the Maybury Masterplan preserve the environment, but it 
also restores and enhances the Maybury Reserve. The project does not cover all the intentions of 
mana whenua; however, the community consultation helped me identify some. The use of Te Aranga 
Design Principles assisted with understanding the mana whenua perspectives. The Ruapotaka 
Marae land was respected and not altered but included in the masterplan. This project is important 
for mana whenua as it shows ways in which development can happen, but with respect for mana 
whenua cultural values and practices.

Why is it important for the community?

The plan is important for the community because it provides a solution for adapting the environment 
to the effects of flooding. It also tests the ability of the community to adapt to the changes. An 
important process in designing the plan is community consultation, which helps discover the 
community’s needs and suggestions. Allowing the community’s needs and requests to lead the 
design will enable the community to adapt to the changes much faster, especially for vulnerable 
communities, mainly state housing.

How does the plan support the lower socio-economic/middle class?

The plan is suitable for vulnerable urban areas with lower-income families because the final 
masterplan produced also considers living space for the current community and allows new people 
to join the neighbourhood. Since one of the critical approaches is to grow vertically and not sprawl 
the housing development on the ground, apartments are preferable. Also, having lower-income 
families near the township can be beneficial since it’s more convenient; it’s near public transport so 
that a car won’t always be necessary, near food and clothing shops, etc.
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PRACTICE

Why is the Urban Flood Adaptation Plan important?

Our urban townships are essential to their community and visitors; overall, it is crucial to Tamaki 
Makaurau as it forms a part of its identity. For mana whenua and most Kiwi families, these towns 
are rooted in their genealogy, whereas it is a beginning of their journey in Aotearoa for the new 
community. Therefore, it is essential to protect these urban townships of Tamaki Makaurau, and a 
way to do that is to apply the Urban flood Adaptation Plan.

Where can this plan be applied?

The plan can be applied in urban areas planned for intensification or even a new site designed 
for urban development in the future. However, the Urban Flood Adaptation Plan allows housing 
development more safely. The plan begins with prioritising the natural environment, then applying 
the protective layers to the flood-prone areas, and lastly, it suggests safe building areas on the site.

How can this plan be viable in Auckland’s future?

As Aotearoa steps into the era of climate change, the urban flood adaptation plan will be the 
ultimate solution. The project does not mean changing the entire urban township; changing an 
urban landscape should be based on environmental hazards and the community’s needs. An urban 
town such as Maybury, Glen Innes, can be enhanced as a new urban town, but not a city. More 
research is required to set limits for urbanising or intensifying urban areas. For example, the Glen 
Innes catchment already has 56.8% impervious area (referring to statistics in Chapter Five), then 
how much more is it safe to intensify? It sets limits for intensifying an existing urban town and 
applying the Urban Flood Adaptation Plan.

Why is this project important for other projects in New Zealand?

This Urban Flood Adaptation Plan attempts to keep the vulnerable urban townships of Aotearoa 
climate-proof. Climate change and flooding projects in urban sites in Aotearoa need to be carried 
out using Te Aranga Principles. There are two main criteria: one to protect, restore and enhance the 
environment first, and the other to protect and improve the community and their living.

Rethinking urban design

A masterplan such as the Maybury Masterplan is significant for urban design planning. The proposed 
masterplan in the project explains that urban settlements are at risk of being affected by flooding, 
whether it’s from heavy rainfall creating floods from exhausted stormwater systems or climate change 
flooding. The masterplan clarifies that building away from flood-prone areas such as waterbodies 
(river, creeks, streams, and beaches) and overland flow paths is important. The masterplan states 
that prioritising the natural landscape is critical and should be protected first. It also indicates that a 
landscape architect must plan the landscape first. Also, the use of Geodesign is crucial for projects 
like the Maybury Masterplan to map the flood-prone areas and design a masterplan in the context 
of the site.

The project also reveals that when planning an urban town and reading the signs of the environment, 
it is essential to include the community and their needs. Considering their advice when designing 
the masterplan will allow the community to adapt to the changes faster. If the aim is to have more 
green and less impervious surfaces, the green space can be used to reprogramme the site with more 
community activities. This way, the site can be used and maintained by the locals.

Landscape architecture practice

The project was exciting and informative; it helped me expand my knowledge of masterplanning in 
Aotearoa and masterplanning with the risks of flooding and climate change. It was not just a project 
but also a journey full of exciting discoveries. The research stage of the project was interesting as 
it allowed an insight into the thoughts and suggestions of authors locally and globally on climate 
change and flooding. The case studies allowed the visualisation of the practical applications of climate 
change adaptation techniques. Next, the site research was the most interesting part of the project 
due to the community consultations. Consulting with the community was a personal challenge, to 
know what the community thought of the site and its future. The advice from the community for 
Maybury, Glen Innes, was helpful; however, it was the most challenging part as some members of the 
community were hesitant to share information. It required some time to convince some community 
representatives to help me. They commented that they are often asked for details about Maybury, 
Glen Innes, but have never seen anything happen; there wasn’t any communication made after any 
consultations. Therefore, it was time-consuming to convince community representatives to help. 
However, when they did share the information, it was helpful.

Further, the desktop research was done, in which the importance of using Geodesign was shown. 
It helps to understand the current land use of the site and its neighbourhood, to see how the new 
masterplan sits on the site. Geodesign was a unique experience for me and very smart and efficient 
software for urban planning and landscape masterplanning projects. The design part was also an 
informative journey – as it was about designing, validating with calculations, and then reflecting. This 
process kept repeating till a design concept was finalised satisfactorily.

Landscape architecture practice and climate change

It is essential to incorporate climate change projects into the landscape architecture practice as we 
are slowly moving into the era of climate change. In this profession of landscape architecture our role 
is to prioritise the landscape – identify landscape problems, identify the landscape’s characteristics, 
and then identify the best solutions which benefit the environment. During the research stage of this 
thesis, it was discovered that there are many theories on climate change and there are many theories 
on solutions for climate change hazards. However, there are not many practical examples, especially in 
Aotearoa. Therefore, a crucial aim for landscape architecture courses should be encouraging climate 
change projects. A critical lens needs to be applied on climate change adaptation techniques and the 
challenge is to investigate ways of forming climate change adaptation techniques for Aotearoa, while 
keeping in mind the rich Māori history that is engraved into its whenua.
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Appendix A.1
Calculations_Peak discharge rate for different impervious scenarios



141

Appendix A.2
Calculations using TP108_total runoff volume for pre-development - current 
development
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TP108 and TP10 – Stormwater calculation guidelines_
Auckland Council
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Appendix A.2a
Calculations TP108_total runoff volume for post-development - Proposed 30% impervious concept
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Appendix A.3
Calculations_Sizing the detention pond for proposed 30% impervious concept
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Appendix B
Calculations_Possible number of apartments for geometricised building design
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Appendix B
Calculations_Possible number of apartments for organic-shaped (SANAA French building concept) building design


