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Abstract: 

This project is about discovering ways that architecture 
can intervene and help preserve communities in the face 
of disaster. To preserve communities requires building 
resilience. This project focuses on how to instil resilience 
into a community and will explore ways non-architectural 
issues can be synthesized into architectural forms that can 
have the effect of changing perspective, raising awareness, 
and encouraging resourcefulness. It will consider methods 
of strengthening communities from within the parameters 
of an ecologically resilient perspective only; will argue that 
the traditional, engineering, understanding of resilience 
that informs current practice in  western cultures is not 
as effective as an ecological approach to the preservation 
of communities in the face of natural disasters; and that 
establishing ecological resilience in communities is essential 
for their survival in the face of the increasing number of 
natural disasters expected in the future. The design aspect of 
the project will involve artificially introducing a disturbance 
factor, flooding, into an area which will be modified to 
handle it while also using it to promote community activity. 
Architectural installations will also be designed to facilitate 
use of the area.
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1.    Introduction

1.1  Project Background

Throughout history communities all over the world have 
experienced numerous disasters. Some were instigated by 
mankind, while others occurred naturally as repeated climatic 
and sporadic tectonic events. Some of those communities 
were so completely devastated that they never recovered 
their functionality, or were even completely dispersed; others, 
however, although experiencing lasting effects from the 
disaster, recovered and increased in resilience. The increase in 
extreme weather events, expected as a result of the unmitigated 
and uncontrollable climate change, issues a challenge to 
produce and establish resilience in communities before great 
numbers of them are destroyed.

Over the last 20-30 years efforts have been made to raise 
awareness of the fact that climate change is taking place. What 
has followed is a naive attempt at creating global consensus 
on ways to reduce climate change based on the notion that the 
climate is warming mainly as a result of our over-consumption 
of fossil fuels. The solution proposed was to stop using fossil 
fuels, a task too hard to follow for a world with such inequality 
of wealth and with a system that is driven by consumption. 
Even now dialogue between nations has not produced any 
overwhelming unity to tackle such issues. Inevitably we have 
run out of time to stop climate change and kerb its compounding 
effects.1

The most severe effect currently experienced is the 
intensification and increasing frequency of extreme weather 
events: cyclones (hurricanes, typhoons), tornados, hail storms, 
flooding and droughts. These are commonly considered to 
be a result of the El Niño effect,2 caused by the prolonged 
warming of the ocean and surrounding areas due to global 
warming.3 Such extreme events are expected to become 
cyclical in the frequency of their occurrence and consequently 
will return to disturb our communities repeatedly.4 Whole 
regions will experience frequent droughts causing farming 

1 Romm, J.(2013). The Dangerous Myth That Climate Change Is Reversible. Retrieved from 
http://thinkprogress.org/climate/2013/03/17/1731591/the-dangerous-myth-that-
climate-change-is-reversible/.

2 El Niño and La Niña. (2013). Retrieved from https://www.niwa.co.nz/education-and-train-
ing/schools/students/enln.

3 Cai, W. Borlace, S. Lengaigne, M. Van Rensch, P. Collins, M. Vecchi, G. Timmermann, 
A. Santoso, A. Mcphaden, M. Wu, L. England, M. Wang, G. Guilyardi, E. and Jin, F. 
(2014). Increasing Frequency of Extreme El Niño Events Due to Greenhouse Warm-
ing. Nature Climate Change Nature Climate Change 4(2): 111-16. Retrieved from 
http://www.nature.com/nclimate/journal/v4/n2/full/nclimate2100.html

4 Committee on Indicators for Understanding Global Climate Change. (2010). Monitoring 
Climate Change Impacts: Metrics at the Intersection of the Human and Earth Sys-
tems. Washington, DC: National Academy.p60
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and agricultural business to become economically unviable. 
After such droughts land becomes exceptionally arid and 
the latent heat stored in the atmosphere massively increases 
the next season’s precipitation, creating regular, devastating 
seasonal flooding.

However, a greater threat to the survival of communities 
than the physical damage brought by extreme weather 
events is the general approach of western society towards 
disturbance: a dependence upon engineering resilience. 
Engineering resilience concentrates on maintaining stability 
near an equilibrium steady state, resisting disturbance and 
a rapid return to that equilibrium.5 It identifies disturbance 
to the equilibrium state, such as flooding, as a problem and 
relies on finding fast and efficient ways to return to the pre-
storm state of normality in which all our systems operated 
continuously and smoothly according to the principles 
of the efficient economic system of developed countries. 
Communities that approach disturbances as unexpected and 
abnormal events6 will not prepare themselves to deal with 
them repeatedly. This will adversely affect a community’s 
ability to carry out efficient rebuilding and preservation 
of itself afterwards, increasing the likelihood that the 
community will be completely dispersed. The already 
increasing frequency of hurricanes, tornados, hail storms 
and flooding increases the severity of this predicament.7 
The effects of the predicted climate changes are going to 
be very widespread and seriously disruptive to far more 
communities than ever before in history. It is no longer 
realistic to rely on building engineering resilience to preserve 
communities as the resources available for rebuilding will 
be overwhelmed and far too many communities will be 
destroyed. An alternative approach to building resilience is 
required to prevent the dispersal of many communities.

Applying the theory of ecological resilience to architectural 
practice in affected communities is one such alternative. 
Ecological resilience is a theory developed by ecologists 
such as B. Walker and C.S. Holling, who noted that natural 
ecosystems that face such disturbances constantly are able to 
survive, and furthermore, to thrive under those conditions. 
Pickett has been encouraging urban planners and architects 
to incorporate the principles of ecological resilience into 
their work. This project attempts to mitigate the negative 

5 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience. Engineering 
within Ecological Constraints, Washington, DC: National Academy.P33

6 Ibid p38
7 Global Leaders ‘risk Leaving the World Unprepared for Disasters. (2015). Retrieved 

from http://oneworld.org/2015/03/17/global-leaders-risk-leaving-the-world-un-
prepared-for-disasters/.
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effects of climate change and increase resilience within a 
particular community by doing so.

1.2  Outline

The project is located in Thames, a region in New Zealand 
which experiences large amounts of flooding8 with a focus 
on the community centred on Parawai School which is 
located near the Kauaeranga River. The project will create 
structures and services that will modify the context of the 
school and the Kauaeranga River, to engage the public in 
establishing resilience to flooding. The project will create 
a design scheme with added recreational programs and 
facilities near the school to help instil this resilience.

1.3  Aims and objectives of the project

Up until now an engineering resilience perspective has 
dominated research and practical schemes for community 
preservation and disaster mitigation. However, the ever-
increasing impact of climate change will result in severe El 
Niño events becoming a more regular threat to communities 
in New Zealand and the lack of adequate infrastructure in 
small communities means that they will not have the ability 
to manage large and frequent disasters with the attitudes, 
expectations, and methods of an engineering resilience 
perspective.9 This project will propose an architectural 
approach that can help to produce ecological resilience 
within a community. This project will create a design 
scheme by focussing on three aspects:

•	 Concepts of resilience in communities, 

•	 Flood-resilient architecture, 

•	 Preparation for impending seasonal floods.

The eventual goal is for the Parawai community to develop 
a high level of adaptability so that it will be capable of 
continuously maintaining its functions and structures 
during floods. This project will aim to provide knowledge 
and resources to the community to generate the kind of 

8 Wratt, D. and Mullan, B. (n.d). Climate Change Scenarios for New Zealand. Retrieved 
from https://www.niwa.co.nz/our-science/climate/information-and-resources/
clivar/scenarios#regional. 

9 Committee on Indicators for Understanding Global Climate Change. (2010). Monitor-
ing Climate Change Impacts: Metrics at the Intersection of the Human and Earth 
Systems. p10
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catalyst effect identified by N. Hamdi10 for developing that 
community adaptability.

1.4  Research question

How can architecture instil resilience within communities 
in the face of future disasters?

1.5  Scope and limitations

This project could be easily mistaken as an effort to mitigate 
the impacts of flooding on community infrastructure, 
public and private property. However, resilience is not 
only, or even mainly, about technological solutions; this 
project aims to design architecture that can be used as a 
tool for producing resilience in communities. This research 
project acknowledges the importance of the structural and 
design aspects that give practical solutions for mitigating 
flood impact, but also directs attention to the principles 
of ecological resilience, intending to make human 
communities as capable as nature of withstanding disasters. 
An architectural application in the form of a recreational 
park and its buildings will be designed for the purpose of 
instilling this form of resilience. 

1.6  State of knowledge in the field 

1.6.1

N. Hamdi’s Placemaker’s Guide to Community Building 
gives an analysis of his visits to once-flourishing 
communities that had become suffocated by economically-
driven designs and the indoctrination of western ideas of 
modernity into other cultures. This is relevant to the project 
because Hamdi was concerned with architecture’s role in 
helping preserve communities: in his book he explains 
his belief that those communities were disrupted by poor 
practice in the design and planning aspect of community 
building stemming from inappropriate economic policies. 
His experience in community research and teaching 
architecture led him to formulate four principles to be used 
by architects to strengthen community: providing, enabling, 

10 Hamdi, N. (2010). The Placemakers’ Guide to Building Community. London, UK: 
Earthscan. P201
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availability and sustainability - the PEAS.11 

1.6.2

B. Walker and C. S. Holling are both pioneers in the 
understanding of resilience, expounding the ideas 
behind ecological resilience so that they can be applied 
elsewhere in society. B. Walker’s Resilience Adaptability 
and Transformability in Social–ecological Systems 12 
and C.S Holling’s Engineering Resilience vs. Ecological 
resilience 13 aim to help their readers gain understanding 
of the hugely different perspectives of resilience in nature 
and the traditional form of resilience from an engineering 
perspective. They put forward the idea that, instead of 
relying on robustness of infrastructure, communities should 
encompass all elements affecting resilience, including 
disturbance, and attempt to promote adaptability. Their 
work is useful as this renewed understanding of nature can 
be applied in architecture to instil resilience in communities.

1.6.3

S. Pickett’s paper Resilient Cities 14 gives insight to theories 
that can be applied to link resilience in ecological studies 
to design and urban planning. Pickett recognised that 
breakthroughs have been made in the field of ecology to 
comprehend and practise resilience and that the principles 
are revelatory. Recognising that there are already major 
collaborations between other fields including economics, 
he saw the need to apply the principles of resilience to 
design and architecture as well. Pickett utilized ‘meaning’, 
‘model’, and ‘metaphors’ as terms to establish links between 
the two fields.

In most architecture concerned with community and 
resilience there is a lack of utilisation of the aspect of 
instability. Pickett recognises the importance of disturbance 
in aiding the growth of resilient communities and using this 
idea he proposes that disturbance should be included as a 
factor in design processes.15This project seeks to apply this 
concept and turn a disturbance into a way of strengthening 
a community.

11Hamdi, N. (2010). The Placemakers’ Guide to Building Community. P201
12 Walker, B. (2004). Resilience, Adaptability and Transformability in Social–ecological 

Systems. Ecology and Society. 9(2): 5. Retrieved from http://www.ecologyandso-
ciety.org/vol9/iss2/art5/

13 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience.
14 Pickett, S.T.A. (2004). Resilient Cities: Meaning, Models, and Metaphor for Integrat-

ing the Ecological, Socio-economic, and Planning Realms. Landscape and Urban 
Planning 69(4): 369-84. doi:10.1016/j.landurbplan.2003.10.035.

15 Ibid p374
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1.6.4

New Orleans, USA has been examined as a precedent for 
this project. The process involved in restoring New Orleans 
to normal function employed, in the main, the viewpoint 
of engineering resilience to create robustness, eliminate 
future risks, and increase efficiency of city infrastructure. 
The political and economic aspects of the decision-making 
process attempted to be practical on the whole, but ignored 
those most affected by the disaster. The communities of 
New Orleans, as a result of this process, as well as the 
impact of the disaster, were altered and never returned 
to their previous function. This precedent can provide 
insight on avoiding the type of mistakes made by planners, 
administrators and architects who follow the engineering 
principles of resilience. While there are good examples of 
community building practice post-disaster, many examples 
miss the aspects of ecological resilience which strengthen 
communities so that they can endure future hardships more 
easily.

1.6.5

Constitución, Chile was examined as an example for the effort 
made by the local community to recover from a tsunami. 
It is relevant because the project of La Poza successfully 
preserved the community, and the process allowed the 
community to adapt but still retained the community’s 
functionality in the aftermath of the disturbance. It is useful 
because it provides an example showing how acceptable 
it is to transform a region as long as the community is 
preserved. It also showed how important the process of 
synthesizing non-architectural issues into architecture is for 
achieving adaptability in communities. 

1.6.6

Another precedent for this project is the Dutch reform of 
their dykes. This is an example where the principles of 
ecological resilience have been gradually included into the 
existing, predominantly engineering resilience principle, of 
the defence against rising sea water. It has been accepted 
that the sea will eventually break some defences, so the 
design must allow for the disturbance (flood water) to be 
included in the system by giving more room to water bodies 
in the region and building structures that are less vulnerable 
to an eventual breach of water.
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1.7  Methods

The approach taken in this project is to examine information 
related to these three areas: firstly, the conceptual requirement 
of community resilience based on ecological principles and 
ways that the input into architecture can have a positive effect 
on building a resilient community; secondly, flood resilient 
architecture in contemporary settings and ways that the input 
of technology and resilient principles have helped strengthen 
communities against flooding; and thirdly, architectural 
solutions for creating an environment that assist communities 
to adjust to impending floods. The information yielded from 
this investigation will be used to direct the design process.

1.8  Design process 

The design process will create a scheme by focusing on three 
aspects: program, visualisation, and architectural solution. 
Because the community is part of a wider social-ecological 
system, this process will encompass both ecological and 
human aspects and therefore the following will be included in 
its methodology:

•	 Analysis of ecological resilience aspects in the vicinity 
of Thames.

•	 Analysis of the setting of the current community likely 
to be affected by flooding.

•	 Combine patterns of ecological resilience and the 
school context, and introduce an element that represents 
the flooding in the school context that can be used as a 
design concept.

•	 Allow the aspects of resilience and Thames’ ecology 
to be graphically and symbolically represented in 
the programme, and explore options for using the 
floodwater for enhanced community life.

•	 Speak through connotation. The power of connotation 
can enhance design as metaphor brings meaning from 
nature into architecture.16 When architecture is used 
as part of a simulated environment in which flooding 
is being controlled to enhance community activity, it 
encourages that community towards preservation by 
demonstrating that climate change need not destroy the 
community’s future.

16  Pickett, S.T.A. (2004). Resilient Cities. p370
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2.    Impact of Climate Change

2.1  Why should we focus on the impact of climate 
change in New Zealand?

The preservation of a community depends upon its ability 
to withstand storms that challenge its survival. Too often 
communities disperse due to the psychological and financial 
burden the catastrophe has brought on a group of people. 
Some communities who face natural disasters frequently 
are able to develop resilience17 to withstand such adversities 
and in time become more adept at organizing recovery18 and 
retain strong emotional and cultural bonds with each other, 
tethering them to their place of identity. Historically New 
Zealand has not had the intensity and regularity of disasters 
experienced by others, such as Bangladesh, Myanmar 
and Cambodia. This is about to change as a result of the 
impact of climate change. Many parts of New Zealand will 
experience frequent weather events of an intense nature.19 
These changing climate patterns are creating higher risk 
of the dispersal of communities. Communities need to be 
prepared, not only psychologically, but with a physically 
positive environment to garner more resilience and enable 
their continued existence.20 We should take the opportunity 
to look for and investigate ways to preserve communities in 
the face of the impact of climate change while we can. 

2.2  What are the features of climate change in New 
Zealand?

Climate is the long term, overall weather pattern of a 
particular locality. The aspects of weather that are likely to 
change within New Zealand are temperature, rainfall, sea 
level and the severity and frequency of extreme weather 
events, frost, strong winds.21

17 Hiwasaki, L. Luna, E. Shaw, S and Shaw, R. (2014). Process for Integrating Local and 
Indigenous Knowledge with Science for Hydro-meteorological Disaster Risk 
Reduction and Climate Change Adaptation in Coastal and Small Island Communi-
ties. International Journal of Disaster Risk Reduction 10: 15-27.p16

18 After the Quake. (2011). Retrieved from http://www.economist.com/blogs/gulliv-
er/2011/05/japans_recovery.

19 Wratt, D. and Mullan, B. (n.d.). Climate Change Scenarios for New Zealand.
20 Committee on Indicators for Understanding Global Climate Change. (2010). Monitor-

ing Climate Change Impacts. p10
21 Ministry for the Environment. (2008). Preparing for Climate Change: A Guide for 

Local Government in New Zealand. Auckland, NZ: Ministry for the Environment. 
Retrieved from http://www.mfe.govt.nz/sites/default/files/preparing-for-cli-
mate-change-guide-for-local-govt.pdf.p8
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2.3  Temperature: According to the New Zealand 
government, it is estimated that median temperatures in 
New Zealand will rise by about 1°C by 2040, and 2°C by 
2090 compared to the temperatures in 1990. But when all 
the models are analysed and IPCC emissions scenarios are 
taken into account, the range of warming in the future in 
New Zealand is variously estimated to be between  0.2–
2.0°C by 2040 and 0.7–5.1°C by 2090.22

2.4  Rainfall: The latest mid-range model results suggests 
that increased westerlies in winter and spring will bring 
more rainfall in the west of both islands and drier conditions 
in the east and north. Conversely, there will be a decreased 
frequency of westerly conditions in summer and autumn, 
with drier conditions in the west of the North Island and 
possible rainfall increases in Gisborne and Hawke’s Bay.23

22 Ministry for the Environment. (2008). Preparing for Climate Change. p5
23 Ibid p5.

Figure 1. This figure shows the 
mean temperature change in New 
Zealand in the next 100 years.
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2.5  Extreme weather events: Small changes in climate 
create extreme weather events, such as heavy rainfall, storm 
surges, drought or very high temperatures. The effects of 
changes may be long-term or may occur as events of higher 
intensity and frequency.

2.6  How will climate change impact New Zealand?

The issues regarding impacts of climate change in New 
Zealand are included in the following excerpt from Climate 
change impacts in New Zealand.24

24 Ministry for the Environment. (2014). Climate Change Impacts in New Zealand. 
Auckland, NZ: Ministry for the Environment. Retrieved from http://www.mfe.
govt.nz/climate-change/how-climate-change-affects-nz/climate-change-impacts.

Figure 2. This figure 
shows the precipitation 
change in New Zealand.
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ISSUE MAIN POINTS

Higher tem-
peratures

There is likely to be an increase in demand for air-conditioning systems 
and therefore for electricity in summer

Conversely, there will be a reduction in demand for winter heating mean-
ing less costs for bill payers and reducing stress on those who cannot 
afford electricity

Flooding

More frequent intense winter rainfalls are expected to increase the likeli-
hood of flooding by rivers, as well as flash flooding when urban drainage 
systems become overwhelmed

Water resources

Water demand will be heightened during hot, dry summers

Longer summers with higher temperatures and lower rainfall will reduce 
soil moisture and groundwater supplies

River flows are likely to be lower in summer and higher in winter

Lower river flows in summer will raise water temperatures and aggravate 
water quality problems

Health

Higher levels of mortality related to summer heat are expected

Higher winter temperatures would be likely to lead to a reduction in winter 
related mortality and illnesses such as colds and flu

Biodiversity

Warmer weather would favour conditions for increased competition from 
exotic species as well as the spread of disease and pests, affecting both 
fauna and flora

Warmer temperatures will reduce some critical habitats, increasing the risk 
of localised extinction

Increased summer drought will cause stress to dry lowland forests

Earlier springs and longer frost-free seasons could affect the timing of bird 
egg-laying, as well as the emergence, first flowering and health of leafing 
or flowering plants

Built environ-
ment

Increased temperatures may reduce comfort of occupants in domestic, 
commercial and public buildings, and could lead to business disruption

Transport

Hotter summers may damage elements of transport infrastructure, caus-
ing buckled railway lines and rutted roads, with associated disruption and 
repair costs

Business and 
Finance

Households may find it more difficult to access adequate insurance cover 
in the face of increased flood risk

Fruit and vegetable growers may find it more expensive to insure against 
weather related damage eg, hail

The risk management of potential climate change impacts may provide 
significant opportunities for business

Figure 3. This figure shows the impacts on climate change on 
different aspects of New Zealand.
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It can be seen that the impact of climate change on New 
Zealand is very broad; it requires examination to determine 
the level of threat it has on communities.

2.7  Flooding

The type of extreme weather that will have the most impact 
on community is flooding. While other aspects of climate 
change will affect New Zealand’s weather-dependent 
industries, which will essentially alter the economic state of 
communities, flooding can also drastically alter a community 
by damaging properties and displacing population. Other 
than earthquake damage, flooding is the biggest insurance 
cost in New Zealand.25

Communities that have had multiple encounters with 
flooding in the past may face flooding seasonally. The 
principle of climate change creating such effects is quite 
simple. Climate change means there will be an increase in 
overall temperature. Warm air holds more moisture and the 
Clausius–Clapeyron law implies that increased temperature 
causes increased atmospheric water vapour concentrations.26 
However, this does not mean there will be an increase in 
the overall precipitation of a region. On the contrary, the 
increase in warmth causes the vapour cells to hold greater 
volumes of water,27 which will in turn produce prolonged 
dry periods but when the vapour cells build up concentration 
to the point of condensation, heavy precipitation results. 
The process that produces these massive precipitations is 
the same process that produces hurricanes and other intense 
storms that lead to flooding.

Another factor which adds to the risk of flooding in New 
Zealand is that rising sea levels will increase the risk of 
erosion and saltwater intrusion, increasing the need for 
coastal protection. Therefore, flooding may cause large 
amounts of damage, and this flooding will occur on a more 
frequent scale in the near future, endangering communities. 
As a result of this, communities will need to develop 
resilience against flooding.

25 Gillespie, A. and Burns, W. C. G. (2000). Climate Change in the South Pacific: Impacts 
and Responses in Australia, New Zealand, and Small Island States. Dordrecht, 
Netherlands: Kluwer Academic.

26 Kininmonth, W. (n.d). Clausius Clapeyron and the Regulation of Global Warming. Re-
trieved from http://prometeo.sif.it/papers/online/sag/026/05-06/pdf/09-fisicae.
pdf.

27 Ministry for the Environment. (2010). Tools for estimating the effects of climate 
change on flood flow a guidance manual for local government in New Zealand. 
Auckland, NZ: Author. Retrieved from  http://www.mfe.govt.nz/publications/
rma/tools-estimating-effects-climate-change-flood-flow-guidance-manual-lo-
cal-government.P13
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3.    Resilience

The intention of this project is to find ways in which 
architecture can facilitate resilience and in doing so preserve 
communities. We need to understand what resilience is and 
how we can encourage it. This project plans to identify 
and challenge the preconceived notions of resilience and 
formulate are solution to the issues.

This section of the project will discuss what resilience 
is in general and why ecological resilience is better for 
communities.

Recently, resilience was even named the buzz word of the 
year by Time Magazine.28 It is drawing the attention of 
researchers from different platforms. There is much input 
and debate surrounding theories behind resilience: groups 
from different platforms have all found approaches on 
how to achieve resilience. In these contexts resilience is 
often mistaken for preparedness, but resilience is not just 
about being efficient and capable of dealing with problems 
although being organized with the essentials will help to 
mitigate the effects of disasters on communities to a great 
extent. 

3.1  Engineering Resilience and Ecological Resilience

Keeping in mind that there are multiple theories of resilience, 
we need to know clearly how it relates to our society. We 
should first look at the fundamental concepts of resilience 
as it originated in ecology. The most influential branch of 
knowledge that governs our society is economics, much 
as ecology is the most influential branch of knowledge 
that governs nature. However, nature has a much stronger 
ability to withstand disturbances and by linking these two 
important aspects of the world we can gain insight as to 
why there are different kinds of resilience and understand 
how to best achieve future resilience. 

Resilience is an English word which has multiple readings 
and meanings; however, it is used in ecological literature to 
describe the behaviour of nature. There are currently two 
dominant theories of how resilience is achieved: engineering 
resilience and ecological resilience.29 Engineering resilience 
refers to idea that normally everything functions in one 

28 Pike, C. (2013). Climate Resilience – Deconstructing the New Buzz Word. Retrieved 
from http://www.climateaccess.org/blog/climate-resilience-%E2%80%93-decon-
structing-new-buzz-word.

29 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience.P33
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global stable state and resilience is the time it takes the 
system to return to normal capacity after a disturbance.30 
Ecological resilience recognises that there are multiple 
“stable states”. “Stable equilibria” in ecology refers to a 
unique set of biotic (living) and abiotic conditions (non-
living) that respond to small changes within components 
of the set by adjustment to maintain the original function 
of the entire ecosystem.31 Ecosystems transition from 
one stable state to another. Most systems are stable and 
resilience is the ability of the system to absorb a high  level 
of disturbance without destruction of the community’s 
functionality. Engineering resilience focuses on efficiency 
of function, while ecological resilience focuses on ability to 
maintain a functioning system by absorbing disturbances. 
Ecological resilience recognises that there are multiple 
states, whereas engineering resilience recognises a single 
global state.32 Both views have been used to link with other 
fields, particularly economics and community development. 
Although recognition for multiple stable states in economics 
is gradually growing, the viewpoint of engineering 
resilience is very much to do with achieving economic 
goals efficiently. Engineering resilience has become the 
main source of guidance for dealing with disturbances 
due to the pervasive influence of the economy in society.33 
However, it is my view that ecological resilience should be 
the foremost understanding we adopt in order to effectively 
preserve communities.

3.2  Reasons for giving preference to ecological resilience:

The basis upon which we attempt to build resilience into 
communities can have a profound effect upon the outcome 
for that community after a major disturbance when the 
infrastructure, business and domestic spheres experience 
immediate change to their previous equilibrium. That 
state of equilibrium is difficult to restore in the aftermath 
of a disaster. Engineering resilience prioritises economic 
efficiency over community cohesion, which often leads 
to post-disaster solutions which, although economically 
viable, unintentionally disperse communities. The quality 
of the original system needs to be retained to ensure a 

30 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience. p33
31 Cannon, W. B. (1926). Physiological regulation of normal states: some tentative pos-

tulates concerning biological homeostatics. In A. Pettit(ed.). A Charles Richet : 
Sesamis, sescollègues, sesélèves (in French). Paris: Les Éditions Médicales. p. 91.

32 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience. p33
33 Ibid p33
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sense of connection to what existed before remains.34 
This is easier to achieve with a conceptual connection to 
the essence of the original community that values both 
the identity and interactive patterns of its members and 
prioritises maintaining them.  

A typical symptom of engineering resilience is that the 
authority in place can adopt a “triage” mentality in the 
overwhelming circumstances of disaster, and the rights of 
some community members can be overlooked.35 However, 
communities with strong bonds of care between members 
cope better with disasters, with members frequently 
displaying extraordinary kindness and bravery in helping 
each other rather than relying on interventions from outside. 
The goal of the ecological resilience model is to prioritise 
and preserve the original network of functional community 
relationships and services intact, recognising that this 
aspect of community is as essential as viable infrastructure 
and economic activity.36

Currently the philosophy of resilience is also used in making 
policies for governing bodies. In the western culture, the 
perspective of engineering resilience is primarily adopted. 
In this context, resilience is used to describe economic and 
financial capacity to recover after disasters. This mentality has 
its problems, because in reality not everyone can be equally 
looked after in post-disaster situations. New York City has 
been the epicentre of three major disasters: the 9-11 attack 
(2001), the financial crisis (2008), and Hurricane Sandy 
(2012). It has proven to be a very resilient city. However, 
its successful recovery is a reflection of its extraordinary 
financial and operational capacity to implement traditional 
engineered solutions. Hurricane Sandy was able to do much 
more damage to the less prosperous New Jersey. As a result 
this kind of engineering resilience often produces a sense of 
injustice in peoples’ minds.37

Another pitfall of engineering resilience is that it 
encourages people to become reliant on solutions that are 
merely economically efficient but which are ineffective 

34 Scribner, M. and Herzer, L. (2011). After the Disaster: Rebuilding Communities. Wash-
ington, DC: Woodrow Wilson International Centre for Scholars. Retrieved from 
https://www.wilsoncenter.org/publication/after-the-disaster-rebuilding-commu-
nities. p52

35 Ibid. p19
36 Twigg, J. (2009). Characteristics of a Disaster Resilient Community. London, UK: UCL 

Hazard Centre. Retrieved from http://www.actionaid.org/publications/character-
istics-disaster-resilient-community. P8

37 Fainstein, S. (2015). Resilience and Justice. International Journal of Urban and 
Regional Research Int J Urban Regional 39(1): 157-67. doi:10.1111/1468-
2427.12186. P164
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at maintaining community cohesion and care.38 Different 
government and professional groups try to help communities 
produce resilience by providing engineering solutions 
designed according to sophisticated risk analyses,39 but 
which, according to Fainstein, frequently suggest ‘responses 
to crisis that are divorced from reality‘.40 This is because the 
policies and philosophies behind disaster recovery plans are 
often only based on how they make economic sense and 
are created largely from the western empirical perspective 
which does not regard the maintenance of the cultural and 
community values of the affected groups as important. 
Several stories from the experience of NGO groups illustrate 
this gap in perspective.

For example, Philip Thigo reported that an NGO group 
provided a water delivery system to a slum in Nairobi, 
Kenya to a community so the members of the community 
would not have to travel miles every day to the river side to 
retrieve water for their daily use. However, after the project 
was completed, the NGO found that the water delivery 
system had been deliberately sabotaged by the community 
and people had returned to the old regime of travelling 
for miles to the river side. This was because travelling to 
the river was the way that community members engaged 
in regular communication with everyone and the water 
delivery system was a solution that negated this very 
important value.41

Similarly, the same NGO helped organised a project in 
Kibera, Kenya where a community in a slum could have 
better housing elsewhere at very low cost. Once the keys 
of the new housing were given to them, the NGO found 
out that the members of the community had rented out 
their new and better housing to get more money and opted 
to stay in the slum to help them stay connected with their 
community. Although these examples are of first world 
cultural values clashing with third world cultural values, it 
is also a sign that ‘straightforward’ solutions provided by 
authorities are undermining the importance of community.42 
As our communities in first world countries are components 
of the global economic system which primarily seeks 
efficiency, we have become increasingly reliant on those 
solutions. This type of solution will be the downfall of 
communities because in seeking to provide efficiency 

38 Fainstein, S. (2015). Resilience and Justice. p163
39 Walker, B, H and Salt, D. (2006). Resilience Thinking: Sustaining Ecosystems and 

People in a Changing World. Washington, DC: Island Press. P7 
40 Fainstein, S. (2015). Resilience and Justice. p158 
41 Scribner, M. and Herzer, L. (2011). After the Disaster: Rebuilding Communities.p24
42 Ibid p24
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important community values are often negated, ultimately 
altering the function and behaviour of the community and 
thus changing its “stable state”. The old community will be 
no more.

Also this reliance on solutions from authorities is 
detrimental for the members of the community personally, 
as the authority will seek to provide the single most efficient 
solution for the majority but may fail to satisfy the needs 
of many individual community members. This increasing 
reliance on authorities may cause people to cease looking 
for better solutions for themselves, losing the opportunity 
to develop or retain their own resilience that enables them 
to endure disasters.

However if we look to nature, it thrives even with instability 
and uses disturbances to derive resilience from exploiting 
the new opportunities and information available in the 
disturbed situation.43 Therefore, the model of ecological 
resilience is very useful for the community to face the 
impending climatic extreme weather events, since when 
community members are required to collaborate, they 
will always be able to recognise the best solutions for 
themselves, unlike outsiders to the community. It is the 
outside group’s responsibility to provide knowledge to the 
community members, and encourage them to formulate 
solutions.44 Although the solutions developed may not 
always be permanently effective or for everyone,45 the 
engagement between the community members is the 
function and behaviour of the community that sustains it. 
The adaptability gained from this empowerment will help 
the community manage disturbances better.

3.3   The Psychological Burden of Engineering Resilience

The two theories of resilience differ in their understanding of 
the origin of resilience. From the perspective of engineering 
resilience, resilience is the ability to return to normal and 
can only be developed immediately after a disturbance.46 
This view is quite different from the understanding of 
ecological resilience which recognises that resilience is an 
existing and essential part of every system: disturbance is 
an integral component of the ecosystem, which continually 

43 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience.p41
44 Hamdi, N. (2010). The Placemakers’ Guide to Building Community.p16
45 Holling, C. S. (1996). Engineering Resilience versus Ecological Resilience.p37
46 Holling, C. S. (2002). Resilience. In R. E. Munn. (Ed.). Encyclopaedia of Global Envi-

ronmental Change. Chichester, UK: Wiley.
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adjusts to it just as human beings in society also adjust 
to disturbances as they encounter changes between them 
as individuals and society.47 This new understanding that 
survival is in the nature of things and people, that people 
and systems are naturally resilient, is the opposite of panic, 
and is helping government and support groups to formulate 
the best policies to encourage and support, but not to direct, 
the course of actions by communities  facing disasters.48 It is 
also better and easier for communities to face disturbances 
with this understanding. When ecological resilience is 
established, the community does not fear disturbances49 but 
embraces them as part of the whole system which includes 
human beings and disasters, and this relieves psychological 
burden the community otherwise incurs.

This psychological burden is often the driving factor in 
the dispersal of communities. Individuals can be pressured 
by impending disturbances, which can cause property 
prices to plummet and rates to soar. Or the members of 
the community can be weighed down by having their 
properties damaged, and their businesses closed. Regarding 
such disturbances as highly unexpected, unplanned for, 
and abnormally destructive events, and relying on relief 
from authorities and outside agencies whose solutions as 
outsiders to the community may not always be suitable, 
are characteristic attitudes of engineering resilience. The 
disabling mental pressure from such attitudes in affected 
community members works against the preservation of that 
community. Contrary to this, ecological resilience creates 
expectancy of disturbances. It also creates less reliance on 
efficient solutions from outside groups, instead fostering in-
community innovation. It puts maintaining the function of 
the community, which relies on the bond between members, 
above the efficiency of the economy, which fosters a 
much more caring community. It is for these reasons that 
ecological resilience preserves communities better than 
engineering resilience.

Having explained the ecological theory of resilience, 
compared it with engineering resilience and demonstrated 
the advantages of the ecological approach over the 
engineered in preserving communities in the face of 
disasters, this report will formulate designs using the 

47 Social-ecological Systems. (2014). Retrieved from http://www.stockholmresilience.
org/21/research/what-is-resilience/research-background/research-framework/
social-ecological-systems.html.

48 Zebrowski, C. (2013). The Nature of Resilience.  Resilience: International Policies, 
Practices and Discourses 1(3): 159-73. doi: 10.1080/21693293.2013.804672. 
P160
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principles of ecological resilience. The tangible aspects of 
resilience will be discussed in detail as resilience in practice 
can be mistakenly understood as simply psychological; 
however there are physical and operational elements that 
are important contributing components of community 
resilience. Later in this report specific functions in 
communities which are components of resilience will be 
pointed out. Consequently architects will be able to assist 
communities to become resilient by designing architecture 
satisfying those components.

4.    Literature Review

4.1  Community

Since N. Hamdi’s Placemaker’s Guide for Building 
Community, we have been able to see architecture’s role 
in building community differently. Hamdi recognised that 
it has been the wrong approach for western nations to 
insert modernity into communities of different cultures. 
This involved expatriate architects and planners forcing 
communities to accept western ways of living that were 
culturally inappropriate along with the modernisation of 
their infrastructure. What took place in the process was 
that generic solutions from the western perspective were 
used to build homes and streets for the communities while 
their own specific needs were ignored.50 Hamdi described it 
as outside groups trying to “engineer change in their own 
interest”.51 This has been a practice as a part of the “top 
down” structure that is produced by the way that monetary 
organisations, such as the IMF, influence policy makers, 
and policy makers influence the architects and planners, 
who in turn create inappropriate designs for communities.52

Hamdi also used examples from slums in which he has 
conducted research. He pointed out a range of issues that 
arose when many of the generic designs for neighbourhoods 
ignored the cultural aspects of the community which 
included inappropriate technology, inappropriate design and 
lack of transition. This resulted in people feeling alienated 
from the setting of their own homes.53 Many people had 
opted to build homes on their own but this plan was rejected 
even though the cost was much cheaper, because self-built 
homes do not contribute to GDP and the newly-determined 

50 Hamdi, N. (2010). The Placemakers’ Guide to Building Community. p11
51Ibid. p12 
52 Ibid. p27
53 Ibid. p29
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economic policy for communities put more emphasis on 
spending than on saving. The result of removing the ability 
of the community to create their own setting is the creation 
of an unhelpful reliance on solutions that are ultimately not 
beneficial to that community.54

What can be learned from the lessons Hamdi outlined in his 
book is that belonging is not just about location: it is about 
association and meaning.55 People can still be connected 
even though they are not in the same location, nevertheless, 
a good setting can enhance the connection of a community. 
Another message Hamdi voiced strongly is that architects 
should be the catalyst and the community should be the 
agents for change, not the reverse.56 It is important that 
when an architectural solution is presented to a community 
that it does not become reliant on certain generic solutions 
but its members become inspired to become adaptable, so 
they can be truly resilient.

4.2  Resilience and adaptability

In Resilience, Adaptability and Transformability in Social–
Ecological Systems B Walker implies that the way to 
achieve sustainable development is through considering 
that human institutions and the ecosystem are all part of the 
social-ecological system.57 Managing both the ecosystems 
and communities in accord with the principles of resilience 
can lead to better practices and better futures. 

In this paper Walker explains that, “Resilience is the 
capacity of a system to absorb disturbance and reorganize 
while undergoing change so as to still retain essentially 
the same function, structure, identity, and feedbacks.”58 
This definition is centred on the principles of ecological 
resilience. The same factors that affect an ecosystem 
would also affect a community, such as latitude, resistance, 
precariousness and panarchy. Latitude is the most amount 
of change a system can handle before becoming a different 
system, resistance is how easily the system can be changed, 
precariousness is how close it is to being changed to 
different system, and panarchy are the factors surrounding 
the system which could trigger change.59 By influencing 

54 Hamdi, N. (2010). The Placemakers’ Guide to Building Community . p30
55 Ibid.p32
56 Ibid.p16
57 Walker, B. (2004). Resilience, Adaptability and Transformability in Social–ecological 
Systems. p1
58 Ibid p1
59 Ibid p3
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these aspects the resilience of community can be controlled.  

Walker also explains that, in ecological terms, “Adaptability 
is the capacity of actors in a system to influence 
resilience.”60 In communities it is essentially humans who 
control the resilience of the community. It is our role to 
prevent communities from crossing the threshold into a 
different state in which the community loses its function 
and structure. As resilience can be managed through four 
factors, so too can adaptability: one can move the system 
closer to the threshold, one can move the threshold closer 
to the system, one can make the threshold harder to reach, 
or one can manage the interaction of factors that affect 
change.61 By using these principles in architecture, we 
better achieve adaptability, and so architecture can be a tool 
for managing resilience.

However conditions may arise that cause a system to 
be stuck in a situation which may eventually lead to 
destruction. At that point it is in the best interest of the 
community to transform and create a new set of functions 
and structures,62 but obtaining appropriate functions and 
structures beforehand that are suitable and easy to manage, 
will also increase the adaptability of the system. Developing 
transformability is important for resilience of a community 
as well. Using architecture to increase the resilience of a 
community requires not only creating programs that focus 
on existing functions and making them more adaptable, 
but also creating new functions to increase community 
adaptability.

60 Walker, B. (2004). Resilience, Adaptability and Transformability in Social–ecological 
Systems p3
61 Ibid..P3
62 Ibid p5

Figure 4. This figure shows the 
Three-dimensional stability 
landscape with two basins 
of attraction showing, in one 
basin, the current position of 
the system and three aspects 
of resilience, L = latitude, R = 
resistance, Pr = precariousness.
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5.    The current unpreparedness

5.1  The Communities’ Unpreparedness

Currently New Zealand communities are not sufficiently 
resilient to be sure they will survive the forthcoming climate 
changes because two issues are not given high enough 
priority: the importance of preserving community, and the 
low general awareness of the severity of impending events 
to which the communities will be exposed. This project 
is based on the premise that it is important to not let the 
increase of disasters destroy communities.

The current state of unpreparedness occurs because 
preserving the functions and structures within communities 
is considered to be of secondary priority to their ability 
to efficiently fulfil their economic needs. This is mainly 
reflected in the way in which policy is made regarding 
communities and the way that communities are given little 
choice but to comply. New Zealand is a capitalistic economic 
entity.63 Inevitably the groups within this entity conduct 
business with the purpose of achieving economic targets. 
As communities are groups within this entity, maintaining 
the function, structure and feedback mechanisms of 
the communities themselves is less important to the 
communities than maintaining an efficient system. That 
means that if communities are no longer considered to have 
an economically practical existence,64 the communities 
could be dispersed or replaced.

 A prominent example is the red-zoning of certain areas 
of Christchurch city.65 The goal of such policy-making 
was to have a practical way of city-planning in the wake 
of disasters. The priority of preserving the communities 
affected in the red zone was absent, so when people were 
ousted from a red-zoned area the structures the community 
members were a part of and the functions they performed, 
and the feedback they gave to each other, was lost and 
replaced by different functions, structures and feedback 
mechanisms. 

A similar threat of the dispersal of a community has arisen 

63 Greenman, D. (2010, October 22). ‘New Zealand’ Is A Corporation [Web log post]. 
Retrieved from http://mistymountain.info/content/new-zealand-corporation.

64 Canterbury Earthquake Recovery Authority. (2011). Land Zones. Christchurch, NZ: 
Canterbury Earthquake Recovery Authority. Retrieved from http://cera.govt.nz/
land-information/land-zones.

65 Canterbury Earthquake Recovery Authority. (2013). CERA Land Zone Map. Retrieved 
from http://www.rebuildchristchurch.co.nz/content/land-zone-map.
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on the Kapiti coast. The local government in Kapiti coast 
has been criticized for lacking the power to create a climate 
change impact hazard zone because the action was blocked 
by residents.66 The decision for the local government to create 
the climate change impact zone came from the principle 
of practicality. For the community their action was based 
on their desire to preserve the function and structure of the 
community, maintaining their property values, and lifestyle. 
Although they have been able to preserve their community 
at least temporarily, as the impact of climate change is not 
yet severe, the issue of the impending extreme weather 
events has not yet been addressed. There is possibly time 
for the community to discover an alternative solution that 
will allow the community to cope with the expected future 
events and remain intact. This report will give examples 
of communities affected by similar situations which were 
able to maintain their maximal functioning, structure and 
feedback.

A consideration of the New Zealand Government’s role in 
preparing the communities of the nation for climate change 
sheds some light on the current state of readiness.

5.2  The attitude of the New Zealand government 
regarding the impacts of climate change

While central government lacks direction in its approach 
to the impact of climate change, it does give guidelines 
to help local governments make informed decisions. Still 
this approach means the day-to-day operations across the 
nation are the same. There is a business-as-usual mentality 
which is one that only wants to deal with the matters that 
are greatest risk. This is a typical characteristic of the 
engineering resilience principle.

Government’s role in regards to impacts of climate change:67

•	 provides the legislative and policy framework

•	 provides information and guidance to support 
local government and businesses to make effective 
adaptive decisions

66 Giblin, R. (2013 March 12). Kapiti Erosion: Head to Head. Stuff. Retrieved from  
http://www.stuff.co.nz/dominion-post/comment/8410415/Kapiti-erosion-Head-
to-head.

67 Ministry for the Environment.  (2014). Roles and Responsibilities for Climate Change. 
Auckland, NZ: Ministry for the Environment. Retrieved from http://www.mfe.
govt.nz/climate-change/overview-climate-change/roles-and-responsibilities.
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•	 funds research and publishes information on climate 
change impacts

•	 prepares for and responds to major natural hazard 
events

Communities in western economies rely heavily on 
engineering resilience and their governments to take the 
initiative in dealing with climate change. The roles listed 
above clearly show that the attitude toward climate change is 
only to same maintain the business as usual equilibrium and 
only to minimize the risk of the impact. But communities 
need more than just policies and recovery efforts to become 
resilient to future flooding.68

6. Synthesized for Architecture

For the components of resilience to be transferred to the 
architectural designs of this project, it must be within 
the parameters already established and described in this 
research project:

•	 It is important to preserve communities with their 
particular people groups and their distinctive 
structures of interaction, function and service 
between members;

•	 In order for resilience to be manifested in the physical 
settings  of a community visually transferable 
components of resilience must be selected;

Two of the most important components to transfer 
to architectural expression are existing community 
functions and the disturbance of flooding. And 
because the co-existence of function and flooding 
as the disturbance represents the very idea of 
resilience,69 this research project will explore ways 
to visually and programmatically represent the two 
components together.

68 Fox. M. (2014, March 30). NZ Unprepared for Climate Changes. Stuff. Retrieved 
from http://www.stuff.co.nz/environment/9884022/NZ-unprepared-for-cli-
mate-changes.

69 White, R. (2013) Definitions of Community Resilience: an Analysis - a CARRI Report.  
Washington, DC:  Merridian Institute. P3



31

7.    Thames as the site for the research project:

7.1  Why choose Thames?

It has already been stated that New Zealand communities are 
more vulnerable to the impacts of climate change because 
they have not yet experienced disasters very frequently so 
the community to be chosen for this research programme 
should have all the problem factors which threaten it with 
dispersal: 

•	 Potential impending threat: the disaster of flooding 
which has been focused on is not yet at a level that 
would completely change or destroy the community, 
but it is at a stage of causing some concern.70

•	 The community has natural and historical 
significance to New Zealand, in addition to 
contemporary and immediate benefits for its current 
members, which calls for preservation.71

•	 A rural community, not realistically able to engage 
in large scale engineering solutions to robustly 
protect its infrastructure against flooding, and likely 
to be considered of little priority for preservation by 
the governing authorities when endangered.72

7.2  Flooding

Thames is located near two large waterways: the Waihou 
River, and the Kauaeranga River and also several smaller 
streams.73 Its immediate hinterland is the Coromandel 
Ranges, a landscape which consists of several watersheds 
with some of the highest annual rainfalls in the country. 
All of these can potentially pose a flooding risk when the 
limit for precipitation is breached and this is likely with the 
impact of climate change in sight. 

70 Hollis. M.  IPCC. (2011). Climate Change: IPCC Fifth Assessment Report New Zealand 
Findings. Wellington, NZ: New Zealand Climate Change Centre. Retrieved from 
https://www.nzclimatechangecentre.org/sites/nzclimatechangecentre.org/
files/images/research/NZCCC%20Summary_IPCC%20AR5%20NZ%20Findings_
April%202014%20WEB.pdf. P4

71 Historic Heritage.(n.d). Retrieved from http://www.qualityplanning.org.nz/index.
php/planning-tools/heritage.

72 Idealog. (2011, November 14). ‘Marginalised’ Community Welcomes Rural Affairs 
Minister Proposal [Web log post]. Retrieved from http://idealog.co.nz/work-
place/2011/11/marginalised-community-welcomes-rural-affairs-mini.

73 Davis, B,N. and Dollimore, E,S. (n.d.). Thames. Te Ara Encyclopaedia of New Zealand. 
Retrieved from http://www.teara.govt.nz/en/1966/thames.
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In addition, Thames was founded as a gold rush town.74 It has 
major significance in the heritage and identity of New Zealand. 
Preserving this community in the face of impacts brought on 
by climate change has a regional importance.

Thames has had a history of major flooding in the past due 
to the nearby rivers, its low-lying relief near the coast, and 
its location in the path of flash flooding.75 However, due to 
the gradual building up of various embankments around the 
waterways, the community is mostly unaware of its future 
risk and relies mostly on the engineering solutions it has 
acquired to date. This could all change when the level of 
flooding exceeds the capabilities of those protections. The 
site we will be focusing on is the surrounding area of Parawai 
School, which has the Waikeke streams running past it and the 
Kauaeranga river close by. Currently there is an embankment 
in the area protecting the school and its neighbourhood from 
the Kauaeranga River, but when flood level for the Waikeke 
stream becomes torrential in the future, the embankment can 
trap the school buildings and neighbourhood underwater.76 
The community had previously been vigilant towards potential 
floods and slowly built engineering solutions to protect it. 
Now after years of becoming complacent and relying on such 
solutions, climate change is going to produce regular extreme 
weather events and those solutions will soon be inadequate to 
deal with them. It is important to recognise the shortcomings 
of relying solely on engineering solutions such as barriers, 
and realise the need to find alternatives so that community 
functions can be maintained even during floods.

Thames also is a rural community: its population is less than 
8000 people and more than 20% of the population are under 
18.77 The resources needed to undergo large transformations for 
water protection schemes are lacking.78 And since engineering 
solutions will always eventually be insufficient as the level 
and frequency of flooding events keeps on rising, and since 
cultural and other interests may clash with the harshness of 
such engineering projects, we may need to look at other ways 
to increase resilience within the community.

74 Our Heritage. (n.d.). Retrieved from <http://www.thamesinfo.co.nz/AboutOurHeritage.
75 Waikato Regional Council. (2014). Summary of Thames Flood Hazard Information. Hamil-

ton, NZ: Waikato Regional Council. p1
76 Ibid p12
77 Statistics New Zealand. (n.d.). Tables About Thames-Coromandel District. Auckland, NZ: 

Statistics New Zealand. Retrieved from http://stats.govt.nz/Census/2006CensusH-
omePage/Tables/AboutAPlace/SnapShot.aspx?id=2000011&tab=Agesex&Paren-
tID=1000003&type=ta.

78 Waikato Regional Council. (n.d.). Section 1 Background: Thames Coast Project Summary 
Report. Hamilton, NZ: Waikato Regional Council. Retrieved from://www.waikatore-
gion.govt.nz/Services/Regional-services/River-and-catchment-management/Peninsu-
la-Project/Thames-Coast-Project/. 
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Figure 5. Shown in this figure is the greater area of Coro-
mandel Peninsula in which Thames is part of.

7.3  The Site
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Figure 6. The Coroman-
del Plains on the eastern 
side of the Coromandel 
Peninsula which sur-
round Thames, are all 
frequent flood locations. 
The Kauaeranga River 
is the biggest flooding 
threat to Thames, al-
though it is also situat-
ed at the mouth of the 
Waihou River which is 
another major source of 
flooding on the Coro-
mandel Plains.

Figure 7. This photo shows a channel which has flooded rapidly and 
spilled into surrounding areas.
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Figure 8. This aerial photo of the school shows the Waikeke 
stream running past the northeast corner of the site. 

The Parawai School is next to an area that is potentially 
affected by floods from the Kauaeranga. A possible spillway 
which is to be constructed may lighten the load of the river 
path however, a stronger flood will not be mitigated by 
a mere spillway.79 Ways to mitigate river, flash and tidal 
floods all need to be considered from this point on.

79 Waikato Regional Council. (n.d.) The Kauaeranga River Flood Protection 
Scheme. Hamilton, NZ: Waikato Regional Council. Retrieved from http://www.
waikatoregion.govt.nz/PageFiles/2796/1-2771689-The_Kauaeranga_River_
flood_protection_scheme_brochure.pdf.

Figure 9. This photo 
shows the location of 
the spillway.
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7.4  Resilient community in Thames

As we have discussed what the concepts for a resilient 
community are and what the components to transfer 
into architecture should be, we shall relate to Thames 
specifically and identify what the functions and structures 
are in the Thames community and which ones should to be 
transferred into architecture.  

Web diagram of community groups identified by their 
functions and their relationship with other groups:

Community function is a term used for describing the 
activities of community member groups providing services 
for each other and the qualities of these activities which 
defines the community.80 Community structure consists 
of the relationships between groups in the community. 
Community function is affected the structure is maintained. 
This is often achieved through interactions between groups 
in which functions and services are provided for each other. 

The structure is based on the characteristics of the groups. 
Thames has approximately 7500 people in its community. 

80 CRSI Steering Committee. (n.d.). Community Resilience System Initiative (CRSI) 
Steering Committee Final Report: A Roadmap to Increased Community Resilience. 
Washington DC: Merridian Institute. Retrieved from http://www.resilientus.org/
wp-content/uploads/2015/04/CRSI-Final-Report-1.pdf. pg13

Figure 10. This figure 
shows the essential 
functions and structures 
of Thames community.
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670 are high school students. Children and teenages make 
up more than 25% of the population, so they make up an 
important part in the structure of the community.81 Thames is 
a small, vibrant town possessing all the service infrastructures 
of a small city, such as a hospital, schools, an air-conditioned 
shopping mall and a civic centre. Its vibrancy is also shown 
in the number of its community groups. There are more than 
180 recreational groups in Thames; 55 are sports groups.82 
When combined with educational groups, the recreational 
groups of Thames are possibly the most important function of 
the community other than employment. Right now, one of the 
biggest projects for the community is building an indoor sports 
facility.83 The frequent wet weather in Thames hampers sports 
recreation; being able to continue playing sports and engage 
in other recreational activity during wet times of the year will 
be an important enhancement of community function. The 
natural landscape is also very significant to Thames, although 
it is not a human function, it facilitates the function of the two 
biggest groups in Thames: farming and recreation. The dense 
forest in the middle of the Coromandel Peninsula creates huge 
catchments of water. The sediments have washed down through 
forest into the sea and formed many small deltas which people 
have settled on. Surrounding the deltas are coasts to the firth of 
Thames, channelled farmland which had once been covered in 
expansive Kauri forests, and river beds and streams meander 
through the deltas.

Because water forms the landscape of Thames, flooding, as 
well as being a huge disturbance factor for human institutions, 
should also be part of its community functions. Having 
considered the structure of the Thames community, we can see 
that the large percentage of young people, the importance of 
the natural landscape, and the many recreational groups are the 
central functional features of the community. According to the 
concepts of ecological resilience, resilience not only enables 
the retention of function while exposed to disturbance, but the 
resilience of natural systems may be enhanced by living with 
the instability of the disturbance. This idea will be applied 
in this project to enhance community resilience: creating a 
program where we can bring in floodwater to help facilitate 
the functions of recreation using the natural landscapes (which 
also include the waterscape) is something that would satisfy 
the conceptual requirement of resilience as well as the practical 
needs of the community.

81 Our Community. (n.d.). Retrieved from http://www.thamesinfo.co.nz/OurCommunity.
82 Ibid
83 Thames-Coromandel District Council. (n.d.). Thames Sport and Recreation Project. 

Thames, NZ: Thames-Coromandel District Council. Retrieved from http://www.tcdc.
govt.nz/Your-Council/Council-Projects/Current-Projects/Thames-Sport-and-Recre-
ation-Project/.
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8.    Architecture of Resilience

How the concepts of resilience should determine the design 
of this architectural programme has been discussed. Some 
visual and programmatic implications for the design of this 
project have been established, based on an understanding of 
the context of Thames community, the impending threat of 
climate change, parameters by which resilient communities 
may be recognised.

In order to obtain the information needed to produce 
architecture that has the purpose of instilling resilience 
against flooding in a community a different angle must be 
used. Examples of architecture which attempts to create 
resilience in particular communities in the aftermath of 
flooding, and also of resilient communities which have dealt 
with continual flooding will be examined. Additionally 
architecture that is resilient against different types of 
flooding will also be examined. The report will provide at 
least three examples of each of three types of architecture 
of resilience.

8.1     Communities that produced resilience by preserving 
their function after a significant flood event

8.1.1     New Orleans

8.1.1.1  The Flood Event

When New Orleans was hit by Hurricane Katrina, and 
when subsequently the levees of the industrial canal broke, 
80% of New Orleans was submerged under 10 feet of the 
water. During this time, 986 residents died and more than 
1 million people were displaced. One month later 600,000 
were still displaced. Later, 273,000 were housed in shelters, 
while 114,000 lived in trailers for an extensive period of 
time. Now many years later only 76% of the New Orleans 
population has returned.84

New Orleans’ 9th ward received the greatest devastation 
from Hurricane Katrina, although other wards also received 
extensive flood damage. The “Make It Right” organization 
helped draw participation from outside groups as well as 
from the residents of the 9th ward to rebuild the community. 

84 Plyer, A. (2015). Facts for Features: Katrina Recovery. Retrieved from http://www.
datacenterresearch.org/data-resources/katrina/facts-for-features-katrina-recov-
ery/. 
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It focused its efforts on a 20-block radius and rebuilt 150 
homes. The public attention received for the project also 
drew offers of assistance towards the recovery of the city 
from other groups.85

The re-planning of the city after the storm received much 
criticism. The waterfront residences and tourist district 
received much less storm damage than the wards, but in 
the recovery the wards, including the 9th, received little 
financial assistance and were left with the heaviest cost 
burden. Initially, the planning scheme proposed that a large 
portion of the wards be returned to open space to allow 

85 New Orleans. (n.d.).  Retrieved from http://makeitright.org/where-we-work/new-or-
leans/. 

Figure 11. This figure shows 
the flooding in New Orleans as 
a result of hurricane Katrina.
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much more space for water in the case of future similar 
flooding.86 The already devastated community was to be 
given no assistance to return but simply to be dispersed, to 
come to an end while the well-to-do parts of the city which 
are equally prone to flood damage were to be well-favoured 
and protected. This caused widespread outrage and the 
wards were eventually allowed to return.

The city has endured and experienced a certain degree of 
growth in the 9 years after the storm, although it suffered 
a financial crisis in 2008. However, opinions differ about 
whether it has actually recovered from Katrina; some 
researchers see the city as being better than ever considering 
that there are a few more jobs and some new items of 
infrastructure; some point out that those living in the worst-
affected areas and some racial groups receive less income 
than before, even though over 100 billion dollars have been 
invested in the city.87 Maybe more money and improved 
government policies do not produce better communities.

8.1.1.2  Ineffectiveness

The process that was involved in helping restore New 
Orleans in the aftermath of Hurricane Katrina showed the 
typical characteristics of western disaster management. A 
lot of planning and expertise has been poured into the area, 
but, while there was an overall economic improvement, 
the people most affected by the disaster were not helped. 
When measured against the standard of resilience, this style 
of disaster management is clearly shown to be ineffective. 
Large parts of the New Orleans’ communities were displaced 
and have never returned: this means the communities were 
not preserved.88 Many of those that returned are still in 
a worse situation than before, so the communities were 
clearly unable to stop the flooding from dismantling their 
function and structure.

86 Fainstein, S. (2015). Resilience and Justice.
87 Reckdahl, K. (2014, July 28). How to Tell When New Orleans Has Recovered From 

Katrina [Web log post]. Retrieved from http://nextcity.org/daily/entry/how-to-
tell-when-new-orleans-has-recovered-from-katrina.

88 Klein, K. (2013, December 4). Has New Orleans Recovered? The Huffington Post. Re-
trieved from http://www.huffingtonpost.com/kenny-klein/has-new-orleans-re-
covered_b_4374931.html. 
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8.1.1.3  Achievements of resilience

A project led by the ‘Make It Right’ organization engaged 
with a 20-block radius community in the 9th ward of the New 
Orleans and helped rebuild it. Their approach included some 
of the principles of community resilience. The developers 
and architects and tried to invite many of the original 
residents to return, and the scheme made sure the residents 
retained their property rights and the neighbourhood 
pattern was of a similar layout as the pre-flood one.89 These 
features are evidence of an attempt to maintain the function 
and structure of the earlier community which follows the 
principles of designing for ecological resilience.

8.1.1.4  Architecture

Community resilience was enhanced through the 
architecture of the rebuilding of New Orleans. The same 
type of single, free-standing houses as the residents 
had before were built but had features such as stilts or 
floating foundations incorporated into the design. This 
meant that the effects of future flooding were mitigated 
without changing significant community functions: an 
increase in community’s resilience. Designing from a pure 
engineering resilience perspective involves focussing on 
robust protective solutions that would entirely prevent 
future inundation. However the New Orleans rebuild plan 
included the possibility of flooding overwhelming the 
levees again and designs made that allowed the streets and 
properties to be flooded in the future without affecting the 
functions of the community and houses. This exemplifies 
the ecological resilience principle of designing to include 
expected disturbances and maintain community function 
through them. The small changes to the housing types that 
did not alter the functions and the inclusion of the flooding 
in the community show that the architecture of community 
has adaptability and transformability. 

89 Design FAQ - New Orleans. (2012). Retrieved from http://makeitright.org/what-we-
know/library/article/design-faq/. 
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Figure 12. This 
figure shows one of 
homes designed by 
Bild Design built 
by  the Make It Right 
organisation.

Figure 13. This figure 
shows one of homes 
designed by Shigeru 
Ban Architects built 
by  the Make It Right 
organisation.
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Figure 14. This figure 
shows one of homes 
designed by Constructs 
Architects built by  
the Make It Right 
organisation.

Figure 15. This figure 
shows one of homes 
designed by Billes 
Partners built by  
the Make It Right 
organisation.

Figure 16. This figure 
shows one of homes 
designed by Hitoshi 
Abe Ateliers built by 
the Make It Right 
organisation.
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8.1.2     Constitución, Chile

8.1.2.1  The Flood Event

On 27 February 2010, a massive tsunami devastated the city 
of Constitución, Chile. This was caused by an 8.8 magnitude 
scale earthquake, one of the biggest ever recorded. Left in 
ruins, the affected areas needed a quick reaction plan to 
restore the community.  A development team and architect, 
A. Avavena, helped put together three options for La Poza, 
the devastated waterfront area neighbourhood. More than 
100 families lived there and most of them lost their houses.

 A “sustainable construction plan” was created in 100 days. 
Option one was to leave the area and make it illegal to 
build on. This could have led to a situation where the land 
could be illegally occupied anyway and with the arrival of 
another tsunami the area would destroyed again. Option 
two was to have a protection wall built and the houses 
rebuilt and re-inhabited.90 But cases elsewhere suggested 
that increasing the robustness of the protection structures is 
not always successful as they still may not be strong enough 
to withstand the force of nature. Option three was to leave 
the La Poza area and create a forest in its place to dissipate 
the energy of future tsunamis. The residents were wise 
enough to choose the third option. Even though they would 
be displaced they chose to move together and be housed 
elsewhere. 

The low budget available for building them their new 
homes was a problem. If they had built houses of the 
required size within the low budget available they would 
have necessarily been of poor quality. Instead Aravena 
came up with building half-houses for all.91 This gave the 
community the opportunity to build the other half according 
to their own preference which is something that often takes 
place in Chilean culture any way. 

90 Long, G. (2015, February 23). The Rebuilding of Chile’s Constitución: How a ‘dead 
City’ Was Brought Back to Life.  The Guardian. Retrieved from http://www.
theguardian.com/cities/2015/feb/23/rebuilding-chile-constitucion-earth-
quake-tsunami. 

91 Sustainable post-tsunami reconstruction master plan. (2014). Retrieved from http://
www.lafargeholcim-foundation.org/Projects/sustainable-post-tsunami-recon-
struction-master-plan-constituci.
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8.1.2.2  Achievements in resilience

Although the community is displaced from their place of 
origin, the entire community is able to remain as a whole 
group and live elsewhere as an intact social structure with 
the same functions and feedback as before. This community 
has produced an outcome of resilience when exposed to a 
disturbance which in this case was a tsunami. Furthermore, 
not only were they able to preserve their community 
functions, they also showed the ability to make decisions 
as one unit to adapt to the changing environment. The 
provision and enabling92 from outside groups, such as the 
architect Aravena and the developers, to ensure that the 
community could make sound decisions for themselves, 
and to provide the designs for the new community to enable 
them to continue to function as the same community was 
also crucial.

92 Hamdi, N. (2010). The Placemakers’ Guide to Building Community. P141

Figure 17. This figure 
shows the damage caused 
by the Tsunami in La Poza, 
Constitución, Chile. It also 
shows the reconstruction plan 
involving building a forrest 
by the shore and its intended 
effects.
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8.1.2.3  Architecture

Preserving a community’s function while moving it 
elsewhere is definitely a challenge but that challenge 
is magnified by the limitations of resources and time. 
The entire scheme for the preservation of the La Poza 
community is an example of the implementation of the 
principle Hamdi explains in his Place Maker’s Guide: it 
included providing the community with plans, options, and 
designs and enabling them to make good decisions and to 
adapt in the new environment.93 This is also an example of 
adaptability and transformability in architecture.

Three key aspects of ecologically resilient architectural 
practice can be seen in Aravena’s project: it connects the 
community, it solves problems by synthesizing issues 
into architectural forms,94 and it achieves better results by 
adapting forms and programs.

93 Hamdi, N. (2010). The Placemakers’ Guide to Building Community.p147
94 Further Recognition for Innovation in Urban Developments. (2014).  Retrieved from 

http://www.lafargeholcim-foundation.org/Projects/sustainable-post-tsunami-re-
construction-master-plan-constituci.

Figure 18. This figure shows 
the houses built for the former 
residents of La Poza who had 
been relocated.
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8.1.3     Dutch reformation of dykes

8.1.3.1  What is happening to Flood Control in 
Netherlands?

Because a huge part of Netherlands’ is below sea level, 
Dutch authorities created a network of dams, sluices and 
barriers called Delta Works, between 1953 and 2010. This 
has helped prevent flooding from the North Sea flooding 
which was a frequent occurrence previously. Flooding once 
killed 1,835 people in a single night in the southwest of the 
country.95 As storm surges are becoming bigger elsewhere 
the need to evacuate homes and the loss of communities 
is a looming possibility. The eyes of many architects and 
planners have been drawn toward the efficiency of the 
‘Delta Works’ and the way the Dutch deal with flood control 
with a view to building similar kinds of networks to achieve 
flood control.96

However, the Dutch themselves, having gained extensive 
knowledge of flood and tides through costly experience 
are changing the way they view water management. In 
expectation that the impact of climate change will create 
bigger storms and higher floods, they are choosing to live 
with nature instead of engaging in a losing battle against it. 
This means that they are slowly building a way to let more 
water into the system. The system is undergoing a $3billion 
revamp to make the dykes multifunctional and to create 
more spillways for the rivers.97 This means previously 
vacated areas are now becoming engaging and vibrant 
places. The river that had previously been shut out is now 
given more room after calculating where the defences are 
mostly likely to be breached. And by letting the water spill 
in, the water level is lowered significantly and so is the 
probability of flood. 

95 Higgins, A. (2012, November 14). Lessons for U.S. From a Flood-Prone Land. The 
New York Times. Retrieved from  http://www.nytimes.com/2012/11/15/world/
europe/netherlands-sets-model-of-flood-prevention.html?_r=0. 

96 Ibid. 
97 Kimmelman, M. (2013, February 16). Going With the Flow. The New York Times. 

Retrieved from http://www.nytimes.com/2013/02/17/arts/design/flood-control-
in-the-netherlands-now-allows-sea-water-in.html?_r=0. 
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8.1.3.2  Ineffectiveness

However, a plan involving giving more room to the river 
has its downsides. It meant that places previously occupied 
by people had to be flooded with water. Farms on polders 
had to be vacated. Some of the farmers were given spaces to 
build mounds and stay but most of them had to be relocated 
elsewhere which meant dismantling those communities.

Figure 19. This figure shows 
storm surge barrier in operation. 
This is part of the flood control 
in the Delta Works near Hoek 
van Holland .
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Figure 21. This figure 
shows that the dikes are 
moved back creating more 
room for the river.

Figure 20. This figure 
shows a channel is created 
to give more room for the 
river. As a result an island 
was also created in the 
middle of the river.
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Figure 22. This figure shows 
an artist's impression of the 
multi-functional water defence 
the new dikes are to be. 

Figure 23. This figure shows 
the step structure of a multi 
functional dike which allows 
residential, commercial 
facilities to be built on top.



51

8.1.3.3  Achievements in resilience

Letting water into the system of habitable spaces is the 
realisation of the principle of ecological and community 
resilience that recognises disturbances, such as flooding, as 
a natural part of the world we live in: instead of fighting 
the flood off, we should let it in. It has been discovered 
that communities exposed to flooding but still able to retain 
their function structure and feedback system are resilient 
and survive disasters intact. Consequently, it is considered 
essential that solutions are found that allow the communities 
in Holland to co-exist with the continuous flooding to which 
they are exposed. Although a small proportion of farms have 
been inundated, the greater area of flood-prone Holland has 
been enabled to retain their communities.98 Other examples 
of ecologically resilient communities in the rest of the world 
have suggested that the key was to adapt the community to 
the changing environment, in this case the key is to adapt 
by changing the (existing, man- made) environment. The 
result of the adaptation is that flooding is controlled and 
does not alter the function of the communities. 

Resilience is also produced through the inclusion of the 
multifunctional dykes in the scheme.99 Ecologically resilient 
communities found in the natural world actually thrive in 
instability and use it boost their ability for survival. This 
observation suggests that enabling flood-prone communities 
to engage in closer relationship with the water will enhance 
their resilience. So structures which were merely used to 
keep water away and which had no room for buildings  
have now been converted to include much bigger spaces, 
and malls, apartments and recreational facilities are built on 
top. Also by making the multifunctional dykes much higher 
and larger, a much greater proportion of the community 
functions can be transferred to the higher level so that even 
when the dyke is overflowed from the top, only a little of the 
community will be affected and most community functions 
will be able to continue.

So the reformation of Dutch flood control has two approaches 
both of which are the result of adapting to the disturbance of 
flooding rather than trying to prevent it entirely: give more 
room for flood water while maintaining function, and move 
closer to flood water to boost function so the community 
can produce resilience.  

98 Kimmelman, M. (2013, February 16). Going With the Flow.
99 Loon-Steensma, J. M. Van, and Vellinga, P. (2014). Robust, Multifunctional Flood 

Defences in the Dutch Rural Riverine Area. Nat. Hazards Earth Syst. Sci. 
Natural Hazards and Earth System Science 14(5): 1085-098. doi:10.5194/
nhess-14-1085-2014
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8.1.3.4  Architecture

As the reformation of Dutch flood control has moved towards 
having a closer relationship with flood water to produce 
resilience, more and more architecture produced in this era 
is starting to comply with this principle as well. The works 
of K. Olthuis have shown a particular level of innovation in 
the development in this area. Olthuis’ architecture ranges 
from amphibious structures which rest on floating concrete 
foundations to floating houses and house boats - some of 
them are even islands.100 All of the these buildings have 
shown the two principles: “go with flow”101 as in letting the 
immediate area be flooded while the structure preserves its 

100 Fehrenbacher, J. (2015, July 8). Inhabitat Interview: Koen Olthuis of WaterStudio.
nl Talks About Design for a Water World [Web log post]. Retrieved from http://
inhabitat.com/interview-koen-olthius-of-waterstudionl/. 

101 Burgard, A. (2013). Flood Resilient Architecture.  Retrieved from http://sefaira.
com/news/flood-resilient-architecture/. 

Figure 24. This figure shows a 
floating doc for cruise ships as 
an adaptable building solution 
designed by architect K. 
Olthuis. 
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function and protects its integrity; the buildings have the 
ability to be adapted to flooding by transforming in function 
and rearranged in the local infrastructure: such as floating 
houses that can instantaneously create new suburbs, or be 
used to quickly create island townships.102 So a community 
can be rearranged rapidly and also not be affected by 
flooding.

This type of architecture affects the way housing types 
are viewed as well as the future of town planning and 
community. Instead of building barriers to protect the 
communities, the communities will move into the waters 
and not be affected by rising sea levels. This is because the 
buildings are become more adaptable in its ability to float 
and change physical location. 

102 Olthuis, K. (2012, March 22). TEDxWarwick - Koen Olthuis - Floating City Apps [Vid-
eo]. Retrieved from https://www.youtube.com/watch?v=9ppfIhX5eSw>. 

Figure 25. This figure shows 
K. Olthuis' approach towards 
dealing with both urbanisation 
and climate change.
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Figure 26 and 27 show 
Olthuis's approach 
towards expanding 
urbanisation 
by bringing 
infrastructure into 
the water and using 
floating buildings, 
and also as a way to 
combat flooding in 
the future.

Figure 27.
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8.2     Communities that produce resilience when 
frequently impacted by flooding

8.2.1  Cambodia

Kompong Khleang is a community residing on and around 
Lake Tonle Sap, Cambodia’s central lake. The village has 
about 1,800 families, approximately 6,000 residents in 
total. The lake covers about 19,165 square kilometres when 
it floods but only 495 square kilometres otherwise; the 
Kompong Khleang community withstands this enormous 
scale of flooding every monsoon season, catching water 
from rivers in Cambodia, China and Vietnam. The lake 
is also Cambodia’s greatest natural resource. More than 
three million people live around the lake, mostly living 
off fishing or agriculture, especially rice that grows very 
well in the flood plains.103 The community thrives even 
with seasonal flooding of such immense scale year after 
year and as such is a significant example of a flood resilient 
community. The community and its function, structure and 
feedback maintains itself without fail in the face of flooding 
demonstrating the first principle of ecological resilience.

Furthermore, Kompong Khleang is an example of a 
community thriving in instability and using the resources 
brought on in the flood conditions to enhance its wellbeing: 
a demonstration of the second principle of ecological 
resilience. The flooding brings nutrients down from the 
Himalayan Mountains, producing more food for organisms 

103 Schriever, N. (2014, Jan 19). The Floating Village of Kompong Khleang in Cambodia 
[Web log post].  Retrieved from http://www.normschriever.com/blog/the-float-
ing-village-of-kompong-khleang-in-cambodia. 

Figure 28. This figure shows 
the location of the Tonle Sap 
Lake and the extent of its 
seasonal flooding.
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and animals in the water,104 and therefore more food and 
resources for the community. Traditional forms of structure 
such as floating and stilt houses protect the integrity of the 
community’s infrastructure during the flooding thus it is 
continually demonstrating resilience.

The people of Tonle Sap have developed two main 
architectural solutions giving their communities significant 
flood resilience. Village communities who live in the centre 
of the lake construct houses that float on pontoons of drums 
or on boats which rise on top of the flood. Other communities 
live closer to the flood-time shore and build their houses on 
stilts, which can be taller than ten metres. These houses are 
sometimes flooded to just above their floor level105 but their 
inhabitants can still access the shore all year round.106 

104 Matsui, S. (2006). Tonle Sape, Experience and Lesson Learned Brief. Tokyo, Japan: 
University of Japan. Retrieved from http://www.worldlakes.org/uploads/25_
Lake_Tonle_Sap_27February2006.pdf. 

105 Alex. (2011, November 13). Touring the Tonle Sap: Kompong Khleang [Web log 
post]. Retrieved from http://www.alexinwanderland.com/2011/11/13/kom-
pong-khleang-tonle-sap/.

106 Matsui, S. (2006). Tonle Sape, Experience and Lesson Learned Brief.

Figure 29. This 
figure shows 
the state of the 
lake side villages 
during dry 
seasons.

Figure 30. 
This figures 
the village that 
resides in the 
centre of the 
lake.
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8.2.2  Myanmar

Myanmar is the largest country, and also one of the poorest 
countries in Southeast Asia. It has a long coastline and is 
situated close to the equator. Flooding of varying severity 
affects the entire country every year. Its communities are 
poor and do not have enough resources to create defensive 
measures to protect their infrastructure and people. 
According to United Nations Office for Coordination of 
Humanitarian Affairs, Myanmar ranks as the ‘most at risk’ 
country in Asia and the Pacific with regards to natural 
disaster. Myanmar’s vulnerability to hazards is compounded 
by widespread poverty, inadequate infrastructure, weak and 
centralized institutional planning systems, and poor land 
use planning.107

However, because the communities are constantly dealing 
with the issue of flooding, they have built some resilience 
over time. Their poverty constrains their efforts to protect 
their environment but the communities have formed 
committees which identify the most vulnerable residents 
and plan assistance for them from within the community108 
Resilience is also being increased via some risk reduction 
measures which are being employed on community 
structures. The most common method is raising the plinth 
level of houses and creating mounds. In the Ayeyarwaddy 
delta where many homes have been destroyed by flooding 

107 Myanmar. (n.d.).  Retrieved from http://www.acted.org/en/myanmar. 
108 Building Resilient Urban Communities. (2014). Retrieved from http://www.action-

aid.org/sites/files/actionaid/building_resilient_communities_in_myanmar.pdf.

Figure 31. This figure shows 
the interior floors are made of 
thin slats of bamboo which are 
able to floating during floods.
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some of the local inhabitants have devised an innovative 
bamboo flooring structure that rises with the floodwaters 
while still supporting the entire internal structure of the 
house and its residents.109

8.2.3  Bangladesh

Bangladesh is another country that experiences annual 
flooding of varying severity for up to three months from the 
outflow of the Himalayas. Patharghata, on the southern coast 
of Bangladesh, is particularly vulnerable to large floods.110 
In 2007, the tropical cyclone Sidr displaced millions of 
people. The biggest threat flooding brings to the people has 
not been drowning but disease which spreads extensively 
with the stagnant water that covers everything.111 Although 
the people have adjusted to living with the frequent rise 
of water level, the effects of strong currents or waves and 
storm surges in flood waters that cause houses to be washed 
away are more problematic.112

109 Resilient Communities of Myanmar Face Flood Recovery with Courage and Dignity. 
(n.d.). retrieved from  http://reliefweb.int/report/myanmar/resilient-communi-
ties-myanmar-face-flood-recovery-courage-and-dignity.

110 Bangladesh’s Enhancing Resilience Programme. (2013). Retrieved from http://
www.mrfcj.org/pdf/case-studies/2013-04-16-Bangladesh.pdf. 

111 Flood-resistant Housing. (n.d.).  Retrieved from http://practicalaction.org/flood-re-
sistant_housing. 

112 Ibid  

Figure 32.  This figure shows 
a newly erected house with 
an elevated plinth.
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Figure 33.  This figure shows a newly constructed home 
for a family whose home were destroyed by a typhoon. The 
new home is made of material that are easy to assemble, 
disassemble and durable against flooding. This is an example 
of the construction for the communities that relies mainly 
on adaptable ways of achieving flood resilience.

Figure 34. This figure shows 
a strengthened home to 
help endured against future 
floods. This is an example 
of the construction for 
communities that mainly 
focus on the robust type of 
protection against floods.
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Over time the locals have devised two ways to cope with 
these instabilities. The poorer groups of people who do not 
have sufficient resources to build a robust home have to 
allow their homes to be washed away by every flood and 
then rebuild.113 This is a very strenuous process, requiring 
the structure to be easily rebuilt. The lifestyle associated 
with this rebuilding practise means that community 
members cannot have too many possessions or any items 
attached to the house, however, these people are able to 
continuously operate in the same functional community 
while experiencing flood.

Aspects of this practise can obviously be very inefficient. 
With the help of building experts some additional features 
to the rebuilding practise have been added: a higher and 
stronger plinth approximately 600mm above the normal 
ground level.114 The poorest inhabitants often have no option 
but to live on land that is continually flooded. A slightly 
higher plinth reduces the spread of disease from ponded 
stagnant water during low–to-medium flooding. Also using 
appropriate materials for walls, frame and roof which are 
easy to dismantle and reassemble makes the evacuation and 
rebuilding process less stressful and demanding.115 These 
newer types of buildings are built more and more with 
small bamboo poles or ply sheets as walls and corrugated 
iron as roofing material.116 And the stronger plinth ensures 
that the foundation of the home is preserved so that they 
have a secure place to build on after the flood. 

There are some people who have the resources to build 
homes from bricks and concrete, who cope with flooding 
by creating more robust homes which withstand the 
torrents. Many adjust to the floor of their homes being 
submerged regularly by flooding since their home is still 
standing afterwards, however more efficient examples of 
construction use a pillar and lintel system to lift the homes 
several metres above ground so the structure is protected 
and above water at all times.

113 Flood Resistant Housing. (n.d.).  Retrieved from http://www.wfeo.org/flood-resis-
tant-housing/. 

114 Ibid 
115 Ibid 
116 Chowdhury, N, I. and Khaleque, V. (n.d.). Local Coping Strategies Database. Bonn, 

Germany: United Nations Framework Convention on Climate Change. Retrieved 
from http://maindb.unfccc.int/public/adaptation/adaptation_casestudy.pl?id_
project=35. 
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8.3 Contemporary flood resilient architecture

The kind of architecture resilient communities have 
produced in the past has been discussed. This section will 
give some examples of single contemporary projects of 
resilient architecture and the characteristic features of their 
various types. There are three types I have identified by 
their method of engagement with the floodwater: let the 
water come, go with the flow, and fend the water.

8.3.1  Let the water come

This type of strategy is generally directed at situations where 
there is a large volume and force of water. There are two 
main architectural philosophies concerning the reduction of 
the impact of the force of water and there are also hybrid 
approaches towards it. The first one of these is to make 
structures breakable and re-buildable. This philosophy 
originates from the indigenous reaction to tsunamis by 
island communities in the Bay of Bengal and in Indonesia. 
When the ground shakes the community members would 
evacuate together to higher ground, saving the function 
of the community but leaving all their possessions to be 
destroyed and to be rebuilt later.117

In contemporary construction this strategy can be found in 
the pedestrian bridge linking the beach and the Maeslant 
Barrier Boulevard in the Netherlands.118 The pedestrian 
bridge is made of material can harmlessly break into tiny 
little pieces when it is hit by strong storm surges. This way 
it does not become structurally unsafe for people to walk 
on again, also it does not break in to large pieces which can 
become dangerous to people, cars and other buildings when 
storm–driven. Since such a structure may suffer frequent 
storms, it needs to be easy to reconstruct.

Another strategy for dealing with a large force of water is 
to create large spaces with thick concrete walls to channel 
and divert water to protected spaces. These spaces can be 
uninhabited or habitable spaces and may mostly be used 
as public recreational spaces. This utilises the philosophy 
of storage. Engineering solutions often provide upstream 

117 Hiwasaki, L. Luna,E. Shaw, S and Shaw, R. (2014). Process for Integrating Local and 
Indigenous Knowledge with Science for Hydro-meteorological Disaster Risk 
Reduction and Climate Change Adaptation in Coastal and Small Island Commu-
nities. International Journal of Disaster Risk Reduction 10: 15-27. Retrieved from 
http://unesdoc.unesco.org/images/0022/002287/228711E.pdf. 

118 Edelson, Z. (2013, June 13). Design For The Deluge: Architecture For Flood Defense. 
[Web log post].  Retrieved from http://architizer.com/blog/design-for-the-del-
uge-architecture-for-flood-defense/. 
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storage to rivers that experience large floods that occur very 
quickly. It is essential to the preservation of communities that 
enough storage space is provided to allow the unprotected 
areas around the community to remain unflooded.

The ‘G Can’ project was built by the Japanese government to 
protect Tokyo in the event of flooding. It is an underground 
discharge channel in Tokyo that can pump 200 tons of 
water a second during a flood. It is consists of connecting 
channels and a huge storage tank which becomes a large 
tourist attraction in the dry seasons and has been dubbed the 
Underground Temple. The storage tank is 25 metres high 
and 177 metres long and features 25 metre tall columns 
that each weighs 500 tons. When a monsoon typhoon hits, 
the channel diverts the flood water from Tokyo through the 

Figure 35. This figure shows 
the Maeslant Barrier and the 
breakable foot path that links 
the beach and the stop bank.
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channel into the storage tank then into Edogawa River. This 
kind of space is only for storage and has no other use except 
as a tourist attraction.119

Another similar project is the Cheonggyecheon Stream 
project. The stream is 10km long and flows through 
downtown Seoul. The river bed and walls of embankments 

119 G-Cans Project, Kasukabe, Saitama, Greater Tokyo Area, Japan. (n.d.).  Retrieved from 
http://www.water-technology.net/projects/g-cans-project-tokyo-japan/. 

Figure 36. 

Figure 37. Both figure 
36 and 37 show that the 
large spaces inside the 
G Can underground 
tank are used as tourist 
attractions.

http://en.wikipedia.org/wiki/Cheonggyecheon
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are constructed in concrete. The project created spaces 
residents of the CBD and pedestrians can use for recreation 
in the dry season. When rainy season arrives, the whole area 
can be safely inundated with water. Both these projects are 
characterised by sufficient robustness to divert water from 
the more important spaces in which the community needs to 
function.120

120 Colin, G.  (n.d.). Case Study Brief – The Restoration of the River Cheonggyecheon, 
Seoul. London, UK: Flood Hazard Research Centre, Middlesex University. Retrieved 
from http://www.switchurbanwater.eu/outputs/pdfs/w6-1_gen_dem_d6.1.6_
case_study_-_seoul.pdf. 

Figure 39. This figure shows 
the restored stream has the 
value of flood retention. The 
large amount flood water is 
stored and the surrounding 
spaces protected from 
flooding.
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Figure 38. This figure shows 
that the restored stream had 
become an attraction for 
local residents.

Figure 40. This figure 
shows the section of 
the construction of the 
walls that surrounds 
the stream which is the 
vital part of the flood 
protection. It also helps 
to separate rainwater 
and polluted water.

Figure 41. This 
figure shows a child 
playing by the stream 
with her family. The 
recreational value and 
flood retention value 
of this strategy makes 
it an adaptable solution 
for achieving flood 
resilience.
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8.3.2  Go with the flow

This strategy is based on the consideration that large 
engineering protections such as embankments, levees, and 
storages system or the absence of such system failed protect 
public and private spaces from being inundated with water, 
so other methods need to be acquired in order to protect the 
functions of the buildings on these spaces.

8.3.2.1 Stilts

The first and most widely used form of construction is 
building on stilts. This kind of building can be found in 
many countries. It relies principally on being able to predict 
the highest flood level. The structure is built on stilts which 
naturally elevates it above that predicted level to avoid it being 
submerged. The stilts can be constructed from steel framing 
or concrete columns and tensioning can be incorporated to 
resist lateral movements.

The Sol Duc Cabin’s stilts are made from steel channels. It is 
elevated to prevent flooding by the river close by.121

121 Lisa, A. (2012, Feb 2). Olson Kundig Architects’ Prefab Sol Duc Cabin Rests Lightly on 
Four Stilts [Web log post].  Retrieved from http://inhabitat.com/the-prefab-sol-
duc-cabin-by-olson-kundig-architects-rests-lightly-on-four-stilts/. 

Figure 42. Sol Duc Cabin.
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The Hood Canal cabin’s stilts are concrete columns. The 
elevation provides security and flood resilience to the 
house.122

The Pond House stilts are steel frames consisting of columns 
and tensioning rods that create vertical and lateral load 
support.123

122 Homes on Stilts. (n.d.). [Web log post]. Retrieved from http://www.inspirationgreen.
com/homes-on-stilts.html. 

123 Liez, K. (2014, 10 Jan). Pond House: A Warf Inspired Cottage in Maine [Web log post]. 
Retrieved from http://homedesignlover.com/architecture/pond-house-maine/. 

Figure 44. Hood Canal Cabin

Figure 43. Pond House
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8.3.2.2  Floating Structures

Floating a structure is another way to prevent a building from 
succumbing to submersion. This type of construction does not 
need to rely on being able to predict the highest flood level: 
the building that is able to float will rise with to the same 
level of water which intrudes into the space surrounding it,124 
protecting the function and integrity of the building from 
inundation. This type of structure is particularly useful when 
facing the current uncertainty of the end result of climate 
change. Because of its lack of limitation, this type of building 
has a very high level of adaptability. 

This Nigerian school is one example of a structure that can 
stay above water of fluctuating levels.125 It maintains its 
function as a school continuously and in floods students get 
to the school by canoe. The structure is constructed mainly 
of timber and plastic drums, which are attached to the entire 
underside of the lowest floor structure, keep the whole school 
afloat.

124 Pelsmakers, S. (2014, Feb 25). Living with Water: Four Buildings That Will Withstand 
Flooding. Retrieved from http://theconversation.com/living-with-water-four-build-
ings-that-will-withstand-flooding-23536. 

125 Stott, R. (2015, Sept, 4). Kunlé Adeyemi: My Practice Is Not About Floating Architec-
ture [Web log post].  Retrieved from http://www.archdaily.com/773136/kunle-ad-
eyemi-my-practice-is-not-about-floating-architecture. 

Figure 45. This figure shows the 
Nigerian Floating school by K. 
Adeyemi.
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This floating house by H. Herzberger is kept afloat by a raft-
like structure and is anchored to posts so it does drift away 
from its location, but only changes level.126

D .Vermeer’s floating greenhouse has a base that is made from 
polystyrene blocks clicked together like Lego pieces then 
encased with concrete.127

126 Pelsmakers, S. (2014). Rebuilding Our Cities in a World Facing Flooding. Retrieved from 
http://www.architectural-review.com/view/rebuilding-our-cities-in-a-world-facing-
flooding/8659950.article. 

127 Van Der Pol, J. (n.d.). Flood Proof Architecture Concepts and Constructive Solutions to 
Adapt to Rising Water Levels. Retrieved from http://www.coastalcooperation.net/
part-III/III-3-3-3.pdf. 

Figure 46. H Herzberger's 
floating building.

Figure 47. This figure 
shows the floating green 
house by D Vermeer.
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8.3.2.3  Hybrid design

There have been a number of architectural solutions proposed 
to capture the benefits of both the fixed location and access to 
land-based infrastructure enjoyed by buildings on stilts and 
the flexibility of dealing with variable water levels offered by 
floatable buildings.

This is an example of amphibious architecture created by 
Baca Architects which has a basement in the ground which 
can act as buoyant hull. The entire house is also seated in a 
water-proofed retaining structure and when this structure is 
filled with water during flooding the hull of the house will 
cause it to float.128

128 Amphibious Architecture. (n.d.). Retrieved from  http://www.icaade2015.com/. 

Figure 48. This figure shows 
the amphibious house by Baca 
Architects.
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This hybrid design with stilts and a floating house has been 
developed. It has a foam-based floor level. During flooding, 
it would rise as a floating house and during the dry season 
it would come back down onto the stilts. This design is first 
inspired by Morphisis’ design for the float house for the 
‘Make It Right’ Foundation’s project in New Orleans; the 
house has a similar polystyrene chassis that is covered with 
concrete. Much of the house’s service structure, including 
the plumbing, is laid inside the polystyrene. The base is 
connected to 4-metre-long posts in the ground with pilings 
driven 15 metres into the ground, so in the event of flooding, 
the structure would float but still be anchored to the same 
location.129

129 McKee, B. (n.d.). Float House. Retrieved from http://designobserver.com/feature/
float-house/11247/. 

Figure 49. This figure shows two exterior perspec-
tives and a structural axonometric of the float house 
by Morphisis.

Figure 50. This figure shows 
a model of the polystyrene 
foundation of the float house 
by Morphisis. 
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8.3.3  Fend the water

This strategy is exemplified in the use of embankments 
where the water level is higher than the level of habitable 
spaces. A large scale application is in the dykes and 
embankments used in the Delta Works to keep the North 
Sea out of Holland. The Hagstein Weir which controls of 
the flow of the Rhine River is a large movable concrete 
barrier.130

In application to single buildings this strategy deals 
mainly with frequent surface flooding resulting from low-
to-medium level floods. This type of damage may not be 
immediately catastrophic, but prolonged and repeated 
exposure of buildings to water can lead to damage to 
foundations and flooring. Creating low walls or barriers 
between surrounding streetscapes and the buildings can 
prevent surface flooding reaching the internal structure of 
those buildings.

 The subway defences against flooding are examples of 
small barriers used against the inundation of a large space. 
The barriers are installed around the air vents to subway 
spaces which prevents flooding on the streets from flowing 
into the subway spaces.131

130 Craven, J. (n.d.). How Engineers Stop Floods: High-Tech Solutions. Retrieved from 
http://architecture.about.com/od/damsresevoirs/ss/floodcontrol.htm#step6. 

131 Edelson, Z. (2013, June 13). Design For The Deluge: Architecture For Flood Defense.

Figure 51. This figure shows 
the Hagstein Weir.

http://architecture.about.com/od/damsresevoirs/ss/floodcontrol_6.htm
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Figure 52. This figure shows 
the flood barriers designed 
to keep flood water on the 
streets from entering the 
subway.

Figure 53. This figure shows 
that normally the air vents 
of the subway can allow the 
flood water from the street to 
enter and cause flooding in the 
subway. The yellow barriers can 
prevent the air vents from being 
submerged by flood water and 
prevent flooding in the subway.
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The Moses’ Bridge in Netherlands is another example in 
which the floor level of the bridge is much lower than the 
water level but the waterproof handrail walls prevent the 
water flooding the walking space of the bridge.132 These 
examples all demonstrate how a simple and small barrier 
can prevent a large space that is lower than the water level 
to be flooded.

132 Moses Bridge / RO&AD Architecten [Web log post]. (2011, November 16). http://
www.archdaily.com/184921/moses-bridge-road-architecten.

Figure 54. Both figure 54 
and 55 show the Moses' 
Bridge. 

Figure 55
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8.4  Implications for the design strategies of flood 
resilient architecture for this project

An examination of the existing types of flood resilient 
architecture shows that there are two philosophical 
approaches: a reliance on robust protection, or a reliance 
on strategic adaptability. Some communities that have 
recovered from disasters, such as New Orleans and the 
Netherlands, have put in place robust forms of protection 
against flooding. The architecture of their schemes reflects 
engineering solutions that intend to keep flooding out and 
completely away from their population. However, some 
other communities that have developed resilience over a 
long history of experience with flooding, for example the 
Cambodian community of Tonle Sap, have developed much 
more adaptable forms of infrastructure and architecture to 
help them maintain their community function while being 
exposed to repeated flooding. 

In the face of the growing flood threats resulting from 
climate change the Netherlands are currently modifying 
their approach to include elements of strategic adaptability. 
La Poza, Chile is an example of a community which chose a 
strategic adaptation solution over one of robust protection, 
relocating their community in its entirety. These decisions 
are being made due to firstly, the realisation that robust 
engineering solutions will be insufficient in the near future 
and secondly, that when floods breach such protections and 
wreak havoc the process of recovery is much more difficult 
for the community because the community is completely 
unprepared for such a failure. However, communities which 
expect to have to manage flooding are better equipped to 
maintain their functionality: they are adaptable.

Flood-prone communities in Myanmar and Bangladesh 
have endured many floods. However, relying solely on 
their traditional lifestyle adaptations to cope with continual 
flooding, without any robust engineering solutions, has 
proved very limiting. Their resilience is being improved 
by adding engineered protection to their strategies, such 
as building on raised plinths or mounds in Bangladesh 
and Myanmar. There are a few examples of adaptive 
construction, such as the floating bamboo floors of the 
people in the Ayeyarwaddy Delta.

An examination of contemporary flood-resilient architecture 
shows many new developments in constructions utilizing 
the approach of strategic adaptation, such as buildings with 
stilts or flotation.   There are limitations to the protection 
offered by stilts because the flood level may exceed their 
height and there are also disadvantages to structures that 
float since they lack connection to land-based infrastructure. 
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Consequently, some of the latest architectural solutions use 
a combination of stilts with flotation to produce hybrid or 
amphibious designs.

I have also considered Walker’s theoretical model 
for managing adaptability and JBA Consulting’s 
recommendations for risk management through flood 
resilient design in order to determine the strategic framework 
of the design scheme of this project.

JBA Consulting identifies three strategies for managing 
flood risks: avoidance, resistance, and resilience. These 
may be aligned with the strategies identified in this report, 
equating avoidance with “let the water come,” resistance to 
“fend the water,” and resilience to “go with the flow.”

A comparison of Walker’s mathematical model with my 
analysis of the different engagements with water of existing 
flood resilient strategies finds a similar correspondence. 
Considering only the structural aspects of architecture 
the penetration of water into the interior of a structure 
which causes damage to that structure would generally be 
considered a situation of disturbance altering its function; 
this would be an application of the idea that the threshold 
into another function has been crossed. In the same way 
the concept of moving the threshold away from the system 
can be understood as using storage strategies such as in “let 
the water come”, and the concept of moving the system 
away from the threshold can be understood as moving the 
structure above water level, such as the use of stilts and 
floating structures, which belong to the “go with the flow” 
strategy. The concept of increasing the resistance of the 
system to reach the threshold can be understood as creating 
barriers to resist the force of floods; this would belong to 
the “fend the water” strategy.

All these considerations lead to the conclusion that 
adaptability is the key factor in the best flood resilient 
architecture but that a combination of the several forms of 
flood-resilient solutions, both architectural and engineering, 
will increase the level of safeguarding achieved for the 
affected community. Including all three strategies in the 
flood resilient architectural design for this project should be 
most effective.    
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9. Water architecture

The components of programming required for creating an 
architectural brief that produces community resilience have 
been discussed in this report and an examination made of 
combinations of building types suited to the production of 
flood resilient architecture. Some conclusions have been 
drawn concerning the framework of the design of the 
project. A third important issue requires consideration in 
order to effectively address the current scenario regarding 
flooding in the community of Thames.

This issue is the question of how resilience can be produced 
in a community, particularly when that community has not 
ever experienced a major catastrophe of the scale expected 
that would have stimulated its members to produce 
resilience, nor has the community experienced frequent 
and intense floods in the past to have produced resilience, 
but now it is facing the impending impacts of climate 
change which will create seasonal and large floods for this 
community.

9.1  Opportunity for Adjustment

To answer this question, we need to look at the factors 
that led communities in the past to achieve resilience. 
Contemporary trends in flood resilience expect that it is 
beneficial to a community, especially one that has been 
relying on the robustness of engineering resilience, to be 
given opportunity for adjustment so it can learn to become 
adaptable which is the key component of resilience. This 
requires consideration of the specific environment and 
community of Thames and its wider national context of 
flood risk management and appropriate solutions.

In Thames there are two types of fluvial flooding / riverine 
flooding. There are several smaller streams originating 
from the forested hills of Coromandel and the much larger 
Kauaeranga River that flows through the sedimentary delta 
that Thames is founded upon. The main type flooding from 
the streams will be the result of heavy and intense rainfall that 
creates large volumes of water flow in a very short period of 
time.133 This will create strong torrential flows and as well 
as water overtopping the banks of the streams. The second 
type of flooding will be from the Kauaeranga River.134 Even 

133 Cooper, J and O’Callaghan, H. (n.d.). Flood Resilient Development, Principles, 
Feasibility, and Potential in Yorkshire and Humber. Retrieved from http://www.
jbaconsulting.com/sites/default/files/documents/Flood%20Resilient%20Devel-
opment%20Doc.pdf.

134 Waikato Regional Council. (2014). Summary of Thames Flood Hazard Informa-
tion. Hamilton, NZ: Waikato Regional Council.p 1
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though large volumes of floodwater will also flow into the 
river, the rise of the water level will be much slower due 
to the larger size of the river and its overflow area: instead 
of the almost instantaneous rise of the streams the water 
level of the river will take several hours to reach levels of 
concern. The Kauaeranga River has been mostly restricted 
by embankments in the places it could significantly impact 
on its surrounding area so the main concern is the water 
level overtopping or breaching the stop-banks and flowing 
into the surrounding area.135

There are also different sets of strategies for managing flood 
risks. The current New Zealand strategy involves such steps 
as integrated catchment (this means integrating land and 
water uses), use of planning-based tools (which concerns 
zoning), non-regulatory methods (this includes designing 
water management and buildings), soft engineering (which 
is restoring land for water), and hard engineering (such 
as stop-banks).136 These strategies involve architecture 
in only one part of the set. This is in contrast to the more 
comprehensive UK strategy for managing flood risks 
which is a hierarchy of assess, avoid, substitute, control, 
and mitigate.137 This strategy has more room for including 
elements of ecological resilience along with the traditional 
reliance on engineering solutions. In the area which applies 
to control and mitigate, flood resilient architecture has 
had a significant part to play recently and consequent 
improvements in adaptability have been made. However 
the strategies involving actions that avoid and substitute 
are equally important to the success of flood management; 
avoiding places that are prone to flooding by large volumes 
of water, and by slowing water down using storage facilities, 
the impact of flooding can be significantly reduced and 
catastrophic damage avoided.

There is a limit to how much volume and force of flooding 
the community is able to handle with non-engineering 
solutions. The largest scale flooding impacts should be 
controlled or eliminated by engineering strategies, so 
that the development of flood resilient architecture for a 
community will only be concerned with managing the risk 
of water penetration to its buildings.

135 Waikato Regional Council. (2014). Summary of Thames Flood Hazard Information.
136 King, J. (2010). Preparing for Future Flooding: A Guide for Local Government in 

New Zealand.  Auckland, NZ: Ministry for Environment. Retrieved from http://
www.mfe.govt.nz/publications/climate-change-hazards/preparing-future-flood-
ing-guide-local-government-new-zealand. P30

137 Cooper, J and O’Callaghan, H. (n.d.). Flood Resilient Development, Principles, Feasi-
bility, and Potential in Yorkshire and Humber.



79

9.2     Two conceptual projects that provide useful 
precedents for consideration in developing resilience 
through architectural solutions in Thames

9.2.1  Anticipating ruin138: K. Gates

This project by K. Gates embraces the idea that buildings 
which will become obsolete overtime as a result of rising 
sea-levels afford the opportunity to gradually relocate 
their usable spaces to higher levels of those buildings. 
This concept resonates with Pickett in promoting the 
idea that architecture should become part of the change 
in the environment instead of creating solutions that 
resist the continually changing conditions in our current 
predicament. It encourages incorporating water as part of 
the conditions and program for design instead of finding 
ways of eliminating it. It also encourages adding and 
subtracting from the existing built environment to create 
new conditions. 

138 Gates, K. (2014, February). Anticipating Ruin. Portfolio presented at City + Water 
Conference, Berkeley.  Retrieved from http://waterarc.ced.berkeley.edu/?portfo-
lio=anticipating-ruin.

Figure 57. Both figure 
56 and 57 show the 
Anticipating Ruin 
project by K Gates.

Figure 56.
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9.2.2  Amphibious Living139: O. Diaz

This project by O. Diaz is aimed at creating interchangeable 
agricultural systems in extremely wet and extremely dry 
conditions as result of El Niño and El Niña weather events. 
It is another concept that recognises the importance of 

139 Diaz, O. (2014, February). Amphibious Living. Portfolio presented at City + Water 
Conference, Berkeley.  Retrieved from http://waterarc.ced.berkeley.edu/?portfo-
lio=amphibious-living.

Figure 59. Both figure 58 and 
59 show the Amphibious Living 
Project by Oscar Diaz.

Figure 58.
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adapting to climate changes using the opportunities that arise 
within adverse environments. In common with the ideas of 
Pickett it also encourages incorporating disturbance, in this 
case floodwaters, as part of the whole system. Of particular 
interest in this case is the development of an architectural 
program design which actively utilises large and rapid 
fluctuations in an environmental condition, in this case 
sporadic and variable changes in water level, to control the 
fundamental state of the architecture. It shows adaptability 
being achieved through two types of weather patterns. 
As a result of alternating between droughts and flooding, 
two types of functions have been developed for the same 
place. This suggests that in order to develop adaptability, 
an environment that changes from flooded to dry may also 
be useful. This also means that separate functions for the 
same entity could be useful for creating adaptability and 
then resilience.

9.3  Implication of Water Architecture Design 

As mentioned earlier in this report, storing water to slow 
down the flow of floodwaters has been employed as an 
architectural strategy for creating flood resilience and this 
storage strategy will be employed in this thesis project 
as a way of simulating flood conditions and providing an 
attractive and accessible site for demonstration of flood 
resilient architecture. Additionally, by storing water and 
releasing water we can create two environments to produce 
a flood state and a dry state of the same locality in Thames 
as in the project illustrated on the opposite page (Figure 58 
and 59). An environment with fluctuating water levels can 
be a useful architectural solution to develop adaptability.
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10. Design process

As a result of reviewing the article by S.T.A Pickett: 
Resilient Cities, this report will focus on using a method that 
revolves around linking meaning, models and metaphors 
from the field of ecological resilience to the visual and 
programmatic capacity of architecture as a tool to design the 
project. Pickett identified “meaning, models and metaphor” 
as the tools for linkage, and also identified and explained 
two other integrative metaphors useful for creating linkage: 
resilience and watershed.

10.1 Resilience as a metaphor

The meaning aspect of linkage focuses on linking definitions 
of resilience and nature to design, the model focuses on 
the behaviour of ecosystem, and the metaphor focuses on 
the connotative implications of speech that makes links 
between the two.140

Pickett explains that the integrative metaphor of resilience 
revolves around six points of resilience which are:141

1. “Ecological systems are open.”Energy flows between 
systems.

2. “Ecological systems may be externally regulated.” That 
means systems influence each other. 

3. “Ecological systems may have multiple, or no, stable 
state(s).”

4. “Ecological systems have probabilistic dynamics.” The 
way each system influences the other follows the pattern of 
sequential succession.

5. “Disturbance, in the technical sense of events that disrupt 
physical structure of systems, may be a component.” So 
this means that when considering a community or ways to 
improve resilience, disturbance must be considered to be 
part of the whole system.

6. “Humans are part of ecosystems. Human individuals, 
societies, groups, and institutions all have been shown to 
have a major role to play in many ecosystems.” This gives 

140 Pickett, S.T.A. (2004). Resilient Cities: Meaning, Models, and Metaphor for Integrat-
ing the Ecological, Socio-economic, and Planning Realms.

141 Ibid 
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rise to the idea of a social ecological system which means 
that the human community and the disturbances to the 
community, such as the flooding in this project, and the 
ecosystem are all part of the whole system. Searching for 
the best ways of managing resilience can be achieved only 
when all these aspects are included for consideration.

Pickett also considers watershed is an integrative metaphor, 
especially for urban ecosystems, towns and communities, 
since the relationships between the various components of 
each resemble the relationships between the various parts 
of watersheds. The spatial heterogeneity of watershed in a 
particular area can be analysed and the resultant model used 
to generate design.

In the next part of this report, the project will be designed 
using a framework created by the research findings, and the 
tools presented by Pickett for generation and development.

10.2 The framework of design process

In order to create a design scheme for this research project 
three areas of interest have been investigated to provide the 
appropriate information to contribute to the design process.

The first area is the information we have already examined 
in the context and precedent studies which included 3 
topics: the concepts of community resilience, flood-resilient 
architecture, and adjustment to impending floods.

The second area relates to the specific conditions in Thames 
and includes: site analysis of the ecological resilience 
aspects in nature, the pattern of human activity related to 
flood control, and the effect of flooding in the immediate 
community. These elements will be explained as the design 
process unfolds. 

The third area is the framework the project requires to 
link the aspect of ecological resilience to the design. The 
framework allows the two aspects to be linked through 
either the approach of meaning, model or metaphor. 
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The three areas of investigation will contribute to the design 
process through the framework of design which includes 
program, visual representation, and architectural solution. 
This entire grouping will be the framework for the design 
process which is shown below. (Figure 60):

Figure 60. 
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10.3 Developing the wider design scheme using the 
framework

The study of community resilience leads to the understanding 
that resilience allows the maintenance of community 
function even when exposed to floodwater and that the 
floodwater and the community are both part of the one 
ecosystem. With this understanding in view a program will 
be created that has function and floodwater co-existing in 
the same context: water will be brought from the Waikeke 
Stream into the context of the school. (Figure 61.) And in 
this program the school is the community function and the 
stream water is the disturbance. This step of the design 
process results in a program that is derived from community 
concepts, using ‘meaning’ as the link. Other functions will 
be brought in later steps that associate more specifically 
with Thames.

Figure 61.
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Studies concerning preparation for impending floods show 
that communities can be helped to adjust to future scenarios 
and learn to develop an architecture of adaptability if a 
suitable environment is created. An architectural solution 
producing such an environment in Thames is a floodwater 
storage system so this project plans to also bring water from 
the Kauaeranga River into the school context and let the 
overflow return to the river. (Figure 62.) This step of the 
design process results in an architectural solution that is 
derived from ideas of preparing community for impending 
floods.

To further develop a program combining functions and 
floodwater to produce resilience we can use the concepts 
of ecological resilience as Thames is surrounded by rural 
landscape. The rivers, the streams and the watersheds can be 
analyzed to create programmatic and visual representations 
for design elements. (Figure 63 and 64.)

Figure 62. This figure shows the 
extent of potential flooding in 
the area. Red represents severe 
flooding, orange represent 
medium level flooding and yellow 
represents low level flooding. 
Blue represent areas defended 
against flooding. The blue arrow 
indicates the water from the river  
will be brought into the site via 
underground piping.

Figure 63. 
Satelite photo of a 
watershed.

Figure 64.
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This is a 3D mathematical model of resilient behavior by 
organisms in nature. (Figure 4) Each of the bowl-shaped 
pits represents the stable state in a region. The capability to 
maintain the function within the dotted lines around the pits 
and not cross over into another stable state is the resilience 
of the region. We can translate this idea into visualization 
for our program.

This is a diagram demonstrating nature’s way of absorbing 
water. (Figure 65 above). The majority of the water is 
absorbed underground then exits into the stream in the 
vicinity. The permeability of the soil and the direction of 
water travel are represented visually by the dotted line. 
Both this diagram and the above 3D model give a bowl-
shaped image. This visualization should be exploited using 
metaphor.

Figure 4. Stability landscape 
- 3D mathematical model that 
represnts the resilient behavior  
of organisms in nature.

Figure 65.
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This sectional view shows the Kauaeranga River on the 
left side, with the stop-bank to protect the school and 
neighborhood on the right side. (Figure 66 above.) The area 
in between allows an opportunity to transfer the imagery 
of the local water catchment and ecological resilience 
model into a water storage situation, which is in line with 
the previous step of the design process of the architectural 
solution. 

These last 3 steps of the design process result in an 
architectural solution and visualization derived from 
concepts of ecological resilience using the link of “meaning” 
and “metaphor”.

This diagram shows the areas that will most likely be affected 
by a flood. The red parts represent the highest flooding and 
main route of the flood. When flooded the Waikeke stream 
will cut through the streets and flow into the site of the 
project. The design will include piping the stream beneath 
the surface to the project site alleviating the negative effects 
on the community of floodwater inundating the streets and 
at the same time reflecting the manner in which water in 
the surrounding landscape frequently permeates the surface 

Figure 66.

Figure 67.
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and is transported underground. (Figure 67. )This will also 
integrate with the water storage solution from the main 
river. 

The water catchment immediately outside Thames is the 
Kauaeranga River and the biggest influence on Thames 
in regards to flooding. Visual aspects of the catchment 
can be transferred to this project. Several interpretations 
of the visual forms of the catchment are explored in this 
display. The complex forms are interpreted with more basic 
geometries. (Figure 68, 69 and 70). 

Figure 68.

Figure 69.

Figure 70.
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This diagram shows the three directions of water flow 
in the project area, which has the same geometry as the 
visual interpretation describing the water catchment in the 
region. This offers an opportunity for further exploration 
to incorporate this aspect in the visualization of the design. 
(Figure 71.)

Through meaning and metaphor, the relationship of flooding 
to human institutions and to nature can also be interpreted 
in a triangular shape similar to the visualization interpreted 
from the images of water flow and water catchment. (Figure 
72.)

Figure 71.

Figure 72.
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The last few steps of the design process have resulted in 
visualization of aspects of nature’s resilience by generating links 
with “meaning” and “metaphor.”

Another aspect of ecological resilience in the region is nature’s 
way of responding to flooding. When a large amount of extra 
water arrives in the region ponding is formed. (Figure 73.)

This diagram has mapped out the low to high levels of ponding 
in the area. (Figure 71.)

Figure 73.

Figure 71 below. Red 
indicates large and deep 
ponding, orange thick 
hatch - medium level 
and orange sparse hatch 
-  low level ponding, 
blue indicates addition-
al ponding could be 
added.
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A further exploration of the visualization of ponding as part 
of the local ecological resilience yields this interpretation 
drawn from exploring the diagram. (Figure 74.)

The last few steps of the design process results in 
visualization of the ponding effects which is part of the 
ecological resilience in the region.

Nature’s response to flooding has been investigated. The 
human response to flooding in the region will also be 
examined. 

Figure 74.
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Apart from building embankments, excavating channels 
with the purpose of draining large areas of ponding is the 
most prevalent response in the region. (Figure 75.)

Placing the same scheme as pictured above in the site of the 
project should result in this visualisation. (Figure 76).

Figure 76.

Figure 75.

These channels will be placed in the site to assist with 
flood water drainage. The development of this design is 
demonstrated in later figures, and the result shown in figure 
85.



94

The aspects of both ecological resilience and human 
response to flooding having been explored, they can be 
combined to create a program. 

This diagram shows the geometries derived from the 
previous steps of the design process overlaid on top of each 
other in the site of the project. The geometric constraints 
have required a change of direction in the layout of the 
channeling on site. (Figure 77.)

Figure 77.
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Use Integrative metaphor for linkage

This next step involves using the key points of integrative 
resilience metaphor: systems are open, systems influence 
each other, and there are multiple systems to relate to the 
pondings. This image can be derived. (Figure 78.)

Figure 78.
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This report previously discussed community resilience in 
Thames. Creating a program that combines the functions of 
recreation, and the Thames landscape and waterscape is an 
idea that satisfies the conceptual requirements of resilience. 

Having combined both nature’s response and human 
response to flooding in visual terms. The next step of the 
design process is finding a way to match an architectural 
brief to the site. I suggest that a kayak course can be created 
by linking the channels with the ponds to enhance the 
community function of recreation. 

Floodwaters frequently cover road surfaces in the area. 
This can be viewed as a natural disturbance interrupting 
human function of connectivity, or alternatively as a human 
function disturbing the natural eco-system’s ponding 
function. (Figure 79.)

Figure 79.
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There is a need reflect this awareness through the link 
of “metaphor” and transfer it into the program and the 
visualization of the project. Additionally, as discussed in 
the section entitled water architecture, alternating functions 
for water storage solution would be useful for both dry and 
wet seasons, which would strengthen the project’s potential 
to produce adaptability in the community. The proposal 
for this is the creation of a BMX trail around and over the 
kayak course. (Figure 80.)

Bringing visual qualities of the Kauaeranga River into the 
project will improve the visualization of the combination 
of kayak course and BMX trail making up the recreational 
park. 

Figure 80.
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As we can see, earlobe-shaped patterns make up much 
of the winding parts of the river course. By filling the 
imaginary shape the earlobe is outlining we can make up 
two intersecting double ovals. It can accommodate various 
kayak routes as it has two centres. (Figure 81.)

Figure 81.
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Overlaying the ovals to fit on top of the kayak course derives 
these shapes. (Figure 82.)

Figure 82.
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This plan of the recreational park is derived by extending 
the same geometric language of the river into the corner 
parts of the kayak course where different shapes intersect 
each other and connect the ovals. (Figure 83.)

Figure 83.
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This photograph (Figure 84.) shows the quality of the edges 
of the landscape in an inundated state. This is also a reflection 
of the visual quality of the Kauaeranga valley catchment. 
By combining that edge quality with the corrugation of 
the drainage channels, which make an ideal surface for the 
BMX trail, we can derive the edge expression for the ponds. 
(Figure 85.)

Figure 84.

Figure 85.

Figure 76.
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10.4 Developing a design scheme for the buildings of the 
project

Project programming

This second part of the proposal involves designing a 
building that will facilitate the administrative activities of 
the recreational park. As this project has a kayak course and 
a BMX trail, there will be parts of the building with meeting 
rooms, toilets, and offices for each of the two sports. The 
building will also function as a Civil Defense information 
centre and will be an accessible and attractive example of 
contemporary flood resilient architectural solutions. The 
project aims to create resilience with regard to the impact 
of climate change and this is also a response to the need to 
create greater awareness of those impacts as expressed by 
the New Zealand Government.

Framework 

Taking the same approach for the design process of the 
overall recreational park, this part of the design will be 
using the same framework. However as the proposal has 
already been influenced by the previous design process the 
program of the group of buildings has already been decided. 
This process will mainly focus on the visualization, and the 
structure of the flood resilient architectural solutions. The 
two groups of factors influencing the design: firstly those that 
are specific to Thames including the ecological resilience 
aspects in the region, the human response to flooding in 
the community, and the effects of flooding in the area; 
and secondly, the conceptual requirements of resilience, 
flood resilient architecture, and preparation for impending 
floods. This process will also be using the link of “meaning, 
model and metaphor” to bring aspects of resilience into the 
visualization and other aspects of the design.

Concepts of resilience and flood resilient architecture 

Resilience is conceptually defined as the ability to maintain 
function. In this project, the aim is to build community 
resilience when exposed to flooding. Consequently, the 
buildings are sited on the water in this scheme and water 
is being brought into the site to include it as part of the 
scheme’s function. In addition, the recreational park also 
creates an opportunity to increase community adaptability 
with an exploration of flood resilient architecture. This 
project has identified three methods of managing resilience 
and applied them. The existing stop-banks are an example 
of the ‘fend the water’ strategy; the recreational park made 
possible by the water storage aspect of the project is an 
example of the ‘let the water come’ strategy and the flood 
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resilient architecture of the buildings is an example of the 
‘go with the flow’ strategy.

Aspect of human flood control

Currently houses in Thames are built above the historical 
flood level and sandbags are used to prevent water 
penetration in severe floods. However, flood levels will 
increase due to climate change in the future. The buildings 
in this project will demonstrate several flood resilient 
architectural solutions. Firstly a “go with the flow” strategy 
will be evidenced by building a hybrid structure that uses 
of stilts and also has floatation. Being on stilts gives the 
opportunity to use land- based services, and floating the 
structures will provide flexibility to deal with fluctuating 
water levels. The use of hybrid techniques will present the 
best means of providing knowledge to the community.

Effects of flooding

As a result of water penetration, non-water proof structures 
are damaged. This means as response for mitigating 
impacts of flooding structures and internal services need 
to be designed in a way that can handle being flooded. A 
method similar to what communities in Myanmar use as 
flood defense is having a floatable floor. (Figure 86.) One of 
the project’s buildings has been designed with this feature 
in order to familiarize the community with this technique. 
To ensure the safety of occupants, the option of having 
areas of the floor that break away and floatable pathways 
can be used.

Figure 85. This figure shows 
the one of  flood defense tech-
niques involves allowing it 
to be submerged but ensuring 
structures remain waterproof 
and occupants can safely exit.



104

Preparing for impending floods

This part of the building project will be about increasing 
the adaptability of the community. This group of buildings 
will demonstrate architectural aspects that can help easily 
manage resilience. It is the architects’ responsibility to be a 
catalyst so the community can be an agent for change. The 
building will show a range of architectural solutions to adapt 
to flooding conditions that the flood resilient section of the 
report covered. The buildings will be sited in the water in 
order to have the most amount of opportunity to accomplish 
these goals. They will occupy the space in the pond that is 
closest to the end of the street so that they are linked with 
the greatest number of community services. (Figure 87.)

Figure 87.
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The points of resilience can be brought into this design step 
using the integrative metaphor of resilience: systems are 
open, systems influence each other, and there are multiple 
systems. Considering the buildings metaphorically to be 
systems leads to arranging three separate buildings as a 
group instead of a building with three different functions.

The starting point of the BMX trail has been located closest 
to the northeast of the pond, and the west side of the pond 
links up with other ponds so it is practical to place the 
BMX admin building at the northeast side and the kayak 
in the western side. With the civic information centre in the 
middle we can form a grouping of three pods around a land-
based entrance foyer structure. There are a few variants for 
the interpretation of this metaphor into architecture. (Figure 
88.)

Figure 88 and 89.
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By incorporating the tapering quality of the resilience 
systems that are represented by Walker’s stability landscape,  
(Figure 4.) we can derive expressions like this. (Figure 90.)

Figure 4.

Figure 90.
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Ecological Resilient aspects in Thames

The ecological resilient aspect in this region we can draw 
relationship with is the mangrove. It uses the water aspect 
as a factor to boost its life while other parts of the ecology 
are threatened by large amounts of water. It frequently deal 
with fluctuating levels of water where it resides, we shall 
use link of meaning to translate that to building.

The way mangroves in Thames occupy space to surround 
the edges of water. (Figure 91.) Due to the increase of 
sediment run off, the mangrove extended 1200 metres from 
the coast of Firth of Thames.

Figure 91. This figure shows that the 
extent of the mangroves occupying 
the edges of water. It has increased 
in depth, density and distance to 
the shore from 1987 to 2006. The 
measurement of this increase is 
indicated by the yellow lines in the 
centre of the figure.
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To capture the tangled-ness (Figure 92.) in its visual 
qualities, the below expressions are produced. (Figure 93 
- 96.)

Figure 92.

Figure 93. Figure 94.

Figure 95. Figure 96.
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Progressing further by producing 3D versions of these 
expression, the below visualisation can be achieved. 
(Figure 97- 100.)

There will be a floodable area in the foyer, because this 
relate to mangrove’s nature of allowing part of itself to 
submerge underwater. It functions above and below water. 
To create a function that can be flooded , a space in the 
entrance foyer can be flooded and used by Civil Defense 
to exhibit conditions of flooding and practice drill for 
evacuations which simulates emergency situations. 

Figure 97. Figure 98.

Figure 99. Figure 100.
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The spatial quality of mangroves (Figure 101.) is that it 
tends to form clusters. The spaces between them are filled 
out like puzzles. (Figure 102.) Figure 101.

Figure 102.
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Using watershed as an integrative metaphor can create a 
connotative link between resilience of and community. 
Spatial qualities of a watershed can be seen by the organisms 
that occupy a waterscape. Pickett listed three typical 
abstract formations of those spatial relationships which are 
necklace, spider and loop. (Figure 103.)

Figure 103.

Figure 104.

As a result of interpreting those spatial 
relationships in building formations in 
the pond, several expressions blew are
created. (Figure 104.) 
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11. Final design outcome and exam presentation

11.1 Site

There have been design improvements added to the water 
storage strategy which can be used as a kayak course: 3 
functions have been added to the kayak course in response 
to the 3 different water levels that can be acquired in the 
recreational park as a result of the different flood levels in 
the future. 

Figure 105 shows the recreational park when it is dry. All 
the surfaces of the recreational park can be enjoyed by 
pedestrians and BMX cyclists.

Figure 106 shows the kayak course at a low water level. 

Figure 105.
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At this level the kayak course is 
designed to be a narrow channel 
changing heights which, with 
the help of a pump station, can 
be used as a white water kayak 
course.  The sides of the channel 
have also been given additional 
walkways, platforms and 
shelters for spectators to gather 
and participate in competitive 
events.

Figure 107 shows a medium 
water level. At this level, the 
kayak course has large ponds 
of water that are connected by 
channels. This forms a slow 
water course, and kayakers can 
roam within it.  In this state it is 
especially helpful for educating 
young kayakers. Both in figure 
x and x the BMX trails are still 
fully exposed, allowing both 
cyclists and kayakers to enjoy 
the park at the same time.

Figure 108 shows the 
recreational park fully flooded. 
Even larger ponds form and 
the channels are flooded too: 
the kayakers have a large area 
to roam in, however the BMX 
trails are inundated at this level, 
except for those constructed 
over the rooves of the buildings 
servicing the park.

Figure 106

Figure 107.

Figure 108.
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11.2 Floor plans of the buildings

Figure 109 shows the floor plan at ground level. 

The two buildings at the top left are the sports facility for 
kayakers and a merchandise shop. The sports facility for 
kayaking includes a storage room, administrator’s office, a 
meeting room, and two changing rooms with showers and 
toilets. The merchandise shop includes both a retail space 
and a workshop for equipment maintenance. The buildings 
share a foyer. 

The two buildings at the top right are the sports facility for 
BMX and a merchandise shop. The BMX facility includes 
an auditorium which can be hired out to community 
members, two meeting rooms, and two changing rooms with 

Figure 109.
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toilets and showers. There is also a leisure pool on the deck 
outside the BMX facility. The merchandise shop includes 
a retail space and a workshop for equipment maintenance. 
They buildings share a foyer.

 At the bottom there are two civil defence buildings.  The 
uppermost is the drill centre which the community can use 
for practising evacuation techniques when the building is 
flooded. The lower building is the information centre which 
includes offices for local civil defence personnel and toilets.

Figure 110 it shows the floor plans at 1st level. The plan at 
this level cuts through the high floor space of all buildings, 
but only the BMX sports facility has a 1st floor which 
includes a restaurant with a bar, a private dining space, an 
open dining space, a kitchen, and two outdoor terraces.

Figure 110.
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11.3 Elevations

Figures 111 - 114 are elevations of the buildings and their 
surroundings. In the elevations, the buildings can be seen 
inside the bowls which are the structures within the recreation 
park that act as floodwater storage. The undulating terrain 
that spreads throughout the recreational park providing the 
surfaces for the BMX trails can also be seen.

Figure 111. East elevation.

Figure 112. west elevation.

Figure 113. north elevation. 

Figure 114. south elevation.



117

11.4 Sections

Figure 115-119  are the sections of the buildings and their 
surroundings. The main structural features of the buildings are 
shown. The curved beam provides vertical support for the roof 
and floors and attachment for the cladding. The polystyrene 
sheets are encased in concrete, provide the base of the buildings, 
and enable the buildings to float when water level rises. These 
structures are 1 metre in depth a large load to be supported. 

Figure 115.

Figure 116.

Figure 117.

Figure 118.
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Figure 120 is the section that show the buildings’ ability to 
cope with changing water levels by rising with the water on 
their floating bases. This section also shows the drill centre 
for local civil defence that it is designed to be submerged 
with rising floodwaters providing the opportunity for 
evacuation training.

Figure 119.

Figure 120Figure 120
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11.5 Exterior perspectives

Figures 121-128 show the exterior perspectives of the 
buildings and their surroundings. The claddings for the roof 
and walls can be seen. The roof is clad with lightweight 
aluminium sheets which can change colour and texture over 
time. The triangular frames which also form parts of the 
curtain walls are the bracing elements of the building.

Figure 121

Figure 122
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Figure 123

Figure 124

Figure 125
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Figure 126

Figure 127Figure 128
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11.6 Aerial perspectives

Figure 129 - 133  are the aerial perspectives of the buildings 
and their surroundings which reveal the rooftop BMX 
trails. These trails can be used when the water completely 
inundates the rest of the recreational park. The recreational 
park can therefore always facilitate two functions. The trails 
are constructed of fibre-reinforced concrete which is light 
and strong enough to withstand the load of the activities.

Figure 129

Figure 130

Figure 131

Figure 132

Figure 133
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12. Conclusion

This project set out to attempt to find an answer to the question 
‘How can architecture instil resilience in communities in 
the Face of future disasters?’ and to design an architectural 
solution for a specific New Zealand community, Thames, 
which faces the threat of disastrous flooding.

Research has revealed that historically flood management 
in New Zealand, as in other Western nations, has been 
based on a philosophy of engineering resilience. This 
involves a reliance on building structures and systems 
robust enough to separate communities from floodwaters 
and allow the community to continue to function without 
interruption. However, in the light of the expected 
increase in scale of extreme weather events and associated 
flooding which make predictions of flood peaks uncertain 
and the expectation of building impenetrable defences 
untenable, recent developments in this field show a move 
towards including management techniques that better fit 
a philosophy of ecological resistance. These aim to build 
resilience through fostering adaptability in threatened 
communities which will allow them to maintain their 
functional community relationships and services intact 
even while experiencing the disturbance of floodwaters and 
in their aftermath. Adaptability in this context is the ability 
of local communities, who are the main controllers in a 
social ecological system, to manage resilience. There are 
four ways that adaptability can be managed and the ability 
to manage resilience increases with the number of them that 
can be utilised.

The findings of this project show that three recognised 
methods of managing resilience are transferred to 
architectural flood resilience practice. In this project they 
have been identified as the three strategies: ‘let the water 
come’, ‘go with the flow’, and ‘fend the water’. It is thought 
that through these strategies architectural technologies 
can be utilized to better prepare communities for floods. 
Furthermore, it is considered important to recognise 
that both the community and climate events are integral 
parts of the social ecological system around them. This 
understanding recognises that the ecological and human 
responses to flooding are significant factors of adaptability 
and resilience to consider when attempting to build an 
environment that helps communities to adjust to being 
repeatedly flooded in future.

Consequently, a framework was devised using these 
findings to enable a design process to produce an appropriate 

Figure 131

Figure 132

Figure 133
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scheme. This process used the tool devised by Pickett142 
which encompasses resilience and watershed as integrative 
metaphors, and meaning, model and generative metaphor 
to link the framework to the design. It is formulated with 
the belief that a project that possesses these elements will 
have the power of being a catalyst, providing knowledge 
to the community that enables it to make changes. The 
resultant scheme utilises the power of connotation so 
that the community experiencing flooding may be able to 
perceive it as an opportunity to thrive rather than a reason 
for dispersal. It will also enable the community to grow 
adaptability as they interact with architectural solutions that 
equip them to better manage flooding events.

142 Pickett, S.T.A. (2004). Resilient Cities: Meaning, Models, and Metaphor for Integrat-
ing the Ecological, Socio-economic, and Planning Realms.
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