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Abstract

This thesis investigates the potentials of an architecture that integrates 
itself into its environment through affective insertions. These potentials 
are explored through a design project for a village-like community 
housing development on Pakiri hill, north of Auckland. This project 
developed through stages including a detailed site analysis, the creation 
of zones on the site according to wind and salt distribution, the analysis 
of the water systems existing of the site and the way these could be 
modified, and the creation of architectural space through use of the 
knowledge gained through analysis. The project demonstrated the 
ability of affective architecture to create space for human life out of the 
environment. The project afforded a way of life where the occupants 
could interact with their environment, whilst limiting the scope of 
environmental action to human amenity. The design process resulted in 
an architecture where the spatial and functional separations common 
to all complex architecture coincided with conditional separations within 
the site, reinforcing the delineation of space through environmental 
affects.
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Preface 1

Architecture and validity 

When humans first created architecture, it was the cave outside 
the cave; it was purely for shelter. Shelter is the use of materials by 
humans to create relationships that endure and protect their inhabitants. 
Because shelter endured; it was a more efficient use of materials than 
simply making a fire. Not only that, but it could be made through using 
materials that might be unsuitable for a fire: rocks or green vegetation. 
The protective embrace of being within a structure also served the 
purpose of providing psychological protection: if you are in a space 
separate from the predators that would harm you, you feel safer.1

When people began to think of their shelter as an object to be designed 
and beautified not for its functional progression, but simply as an 
expression of wealth, civilization, or culture, then architecture became 
a self-referential discipline. This developed into a predisposition in 
western cultures for the idea of architecture as enclosure, where a 
building serves to enclose as a cultural construct.2 In today’s world, 
normative architecture continues these predispositions for enclosure 
without reason: the idea of enclosing space simply for the sake of 
enclosure is illogical. 

Architecture should be the creation of interior spaces and conditions for 
the sake of the interior conditions, not for the sake of the form or the 
beauty of the building itself. Symbolism, metaphors and concepts are all 
superficial attempts to make architecture have meaning without serving 
a purpose outside of the “realm” of architecture.

Architecture’s meaning cannot be designed merely into the symbolism 
of a form, or the proportion of a room, it is a result of the people who 
inhabit your spaces. It is only through human interaction that something 
has meaning to humans. This should not be the domain of the architect. 

The renaissance and baroque are excellent examples of architecture 
as self-referential: in these periods, civilization had reached a point 
where architecture was acting as enclosure of space for privacy or 
functions within an urban context. Architecture was about proportion, 
or the beauty of surface and light, as devices not for humans to use or 
occupy, but for humans to observe. It was thought that the beauty of the 
civilization was the paramount function of the architecture. At the time, 
architecture was designed to show the power of the church, the beauty 
of the street, and therefore create the optimal cultured environment 
for humans to live in3. Civilization had discarded the value that comes 
from thought and argument relative to function, in preference for the 
augmentation of a discipline based on an outdated idea of enclosure 
as safety.

1 For further discussion on this pubject, see Banham, Reyner. 
The architecture of the well-tempered environment. London: 
Architectural Press, 1984, 18-28.

2 ibid, 19-20.

3 Wollfflin, Heinrich. Renaissance and baroque. Ithaca, N.Y. 
Cornell University Press. 1966.
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When I go home, I live in digital space; the space for my conscious mind 
to act in a private matter is generally digital or virtual; through facebook, 
tv, book, or similar. The idea of what I do in my home is not what it was: 
it is either private and digital, or it is social and therefore potentially 
public. The family generally only interacts over dinner, or an activity. 
There is always an excuse or reason for our interaction: we are called 
into a room to play table tennis, we go outside to enjoy the outdoors, we 
cook a dinner together. Therefore the space of the living room is less 
necessary. It is not that we go home and live in the living room; we go 
home and either live in the television within the living room, or engage 
with each other in conjunction with another activity: it is never simply 
one activity. Activities are the means through which a family interacts. 

The box serves function, and the meaning attributed to it comes 
through action and interaction of humans. With today’s prevalence for 
the virtual, and today’s busy world where activity must coincide with 
interaction, architecture no longer needs to serve to accommodate the 
private domestic as such a large space. This argument is for smaller 
boxes, which allow the private functions to occur, with larger spaces 
for interaction around these more vital focussed elements of the house. 
Our culture must have privacy for bedroom and bathroom; all other 
things are less necessarily private, and can encroach on the public 
realm of interactive spaces. Thus we must provide space for living.

What is the difference between creating space for life to occur in and 
creating machines for living? The creation of spaces for living is about 
creating the minimum required to afford the human interaction and use 
of space through which we determine memory and personalization into 
a space, whilst providing the minimal functional requirements in which 
we can live. Le Corbusier was concerned with creating simply the most 
efficient places in which humans could live and achieve the maximum 
productivity desired by the modern era4. Because the concept of spaces 
for living is aware of the need for personal interaction with environment 
to form places, this idea encourages humanity to thrive successfully and 
mutually with their surroundings.

It must be made clear that this thesis is not a critique of the enclosure 
of space by architecture: that is the basis for all that we do here. It is a 
critique of any architecture that assumes its value without serving any 
purpose. There is value in meaning in architecture only if that meaning 
makes its way through the design to the subject, and impresses on them 
something. Thus, beauty and proportion in architecture are relevant if 
they succeed in being significant for the humans which observe the 
buildings, but that is their only purpose. 

I was once asked, what is the difference between architecture and 
building? At the time, I think I replied that building was the construction 
of shelter or functional constructions, and therefore that architecture 
was the design of spaces for beauty or some greater concept. I am now 
rejecting this definition of architecture. Architecture is the construction 
of functions. I now argue that the construction of anything which 
serves a purpose is valid, as long as it succeeds in that purpose. 
Architecture that serves to illustrate a concept is a piece of artwork. 
Architecture that serves people is building. In this definition, there is no 
difference between the design of architecture for proportion and beauty 
of a classical style, and the design of architecture to acknowledge 

4 Colquhoun, Alan. Modern architecture. Oxford: Oxford 
University Press, 2002.
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the memory of a tragedy that occurred on that site previously. Both 
only have meaning if the humans who view them allow them to have 
meaning: it is a quality ascribed by the occupants. Therefore they only 
serve a function dependent not on the designer, but on something 
outside of his control. 

I argue that beauty of form is not completely universal, that beauty is 
the emotional connection we feel to something, which is of necessity 
based on our past experiences. Because beauty is based on personal 
experience and association, different people have different perceptions 
of beauty. Cultural differences between one society and another will 
affect the beauty one notes in a structure: someone not from western 
civilization may view classical ruins as not beautiful, despite the fact 
that the majority of the western world does. Because beauty is such 
a subjective quality, I believe that the pursuit of connection to the 
occupants through beauty in architecture is uncertain at best. 

If beauty can come from architecture, I believe it stems from universally 
associated factors: there is beauty in light, because we all have been 
exposed to a cloudy day. There is beauty in nature because it exists 
everywhere and we all have had some connection to it over our lives. 
There is beauty in craftsmanship because we have all tried to build or 
create and through that experience we have insight into the skill and 
time required to make something ornate, or beautifully simple. There is 
beauty in the environment because we all interact with and experience 
its normal conditions, so to see something extraordinary done in an 
environment is beautiful. This thesis presents an architecture which 
through sculpting universal environmental conditions creates beauty 
through growth, through water, and through light. 

In summary: in no way should architecture be self-referential; or be a 
discipline about itself. Architecture is the embodiment of construction 
with purpose. It is because of this that I feel that the only sensible 
architecture is one based on pragmatics and reason. To engage 
in architecture as a discipline of art is not what I believe is right. 
Architecture should engage with the tangible and the physical and let 
humanity develop its cultures around it.

Figure 1: Image series of Colosseum brickwork.
Ascribed (inscribed) meaning in the brickwork of the 
coliseum. That will forever be Cacciatore’s brick, not the 
brickmaker who laid it so perfectly, nor the designer of the 
vaulted brickwork of the colloseum. 
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Preface 2: On ‘Affect’ and ‘Affective’:

An ‘affect’ is specifically defined in this thesis as:

The resultant relationship created by an element of architecture, which 
sets up a predisposition or trend within that environment through virtue 
of its material properties relative to that environment.

The term ‘affect’ is used in this thesis instead of the grammatically 
correct effect for the reason that it forces you to consider its meaning. To 
‘Affect’ a thing is to be an entity that physically makes the change occur. 
An effect is the result of this affect. By using affect as a noun, ie by using 
it incorrectly, I am making the reader question the meaning of the word. 
This use creates a more specific definition within the realm of effects 
that is to do with specifically creating changes through environmental 
alteration. It brings to mind the way in which this is an expression of 
architecture positively changing (affecting) its environment. 

The phrase Affective Architecture, the title of this thesis, is used to bring 
to mind this positive affecting of the environment, which is a major part 
of what I believe architecture’s original goal is (refer to quotes and 
fitch). The word effective has come to be an adjective that describes 
something as successful in its goals, whilst the word affective is taken 
to mean something related to the emotions or disposition of the human 
mind (affective disorder, etc.). Naturally both of these connotations 
are to be avoided where possible. This thesis is concerned with the 
significance, or the affective quality, of architecture in relation to its 
environment and the problems and potentials which this presents.
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Introduction/overview:

This thesis argues that architecture is any human edifice within 
environment that creates spatial interiors within the landscape. 
This invariably requires a separation or disjunction between architecture 
and environment. As a result, normative architecture often has 
a relationship of dumb resistance with its environment, where it acts 
at odds with its surroundings: a harsh square edge in an organic, 
elemental world. A resistant architecture is always going to result in 
durability or performance issues over time because we are creating an 
object in conflict with the processes of the environment.5

This work is an exploration of the potentials of an architecture that 
interacts with its environment through the creation and manipulation 
of ongoing relationships between architectural insertions and the 
systems they reside within. This thesis embraces the potentials of 
material porosities and impermeabilities to influence and affect the 
environmental conditions on all sides, as well as within the materials 
themselves. Detailed meteorological and geological investigations 
afford a tectonic understanding of how these architectural insertions 
can be used to interact with environmental action. Architecture is forcing 
itself into the environment as an integrated part by being both creator 
and medium for the action of the environment.

The vehicle for this exploration is a design project for the development 
of the north facing terraces of Pakiri Hill, north of Auckland. The process 
for the development of the site is defined according to architecture’s role 
as significant in its environment, or as both catalyst and thoroughfare in 
relation to the environment. The result of this project will be a community 
space or village which focuses on growth, sustainability, and views. The 
significance of this thesis lies in its ability to create affects and benefits, 
and its operation within the design process. 

This thesis first and foremost presents a set of ideas and processes 
through which architecture may be integrated into its environment. 
Secondarily, it explores and demonstrates the potential of these ideas 
and processes through the design project. As such, Chapter 1 describes  
the basis for the ideas, both in relation to literature and design. Chapter 
two describes the main theory of affects and its implications. Chapters  
3 and 4 expand on these theories with concepts which either illustrate 
or facilitate the deployment of affective architecture. Chapters 5 and 6 
detail processes and analyses which contributed eith physically to the 
deisgn, or through increased understanding of the topic. Chapters 7 is a 
concluding chapter reflecting on the significance and value of the works 
presented here, and the potentials they have proposed.

5 For further arguments and elaboration on the problems with 
resistant normative architecture, see Mostafavi, Mohsen and 
David Leatherbarrow. On weathering : the life of buildings in 
time. Cambridge, Massachusetts: MIT Press, 1993.
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Figure 2: A drain blocked by Pohutokawa leaves in the 
Auckland Domain. The clash of environmental and human 
systems causes the disjunction that results in such blockages.

The physical environment: a combination of conditions: the energy, trees, life, soil, gas, liquid, etc. that exists in one place at one time.

The series of processes that together make 
up the conditions of the physical environment. 
This is the systematic environment.

A process has a set of required start 
conditions; conditions for action where it 
acts; and end conditions. It creates change 
over time.

Within the action of a process, a process 
can be allowed to act naturally, 
encouraged, ensured, inhibited or 
stopped by its context/environment.

Figure 3: Environmental diagram.
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Chapter 1: Basis

This chapter sets out the basis for the arguments presented in this 
thesis. In this chapter I set out the views of this thesis on environment, 
architecture and several important issues which this thesis addresses 
in relation to their interaction. 

The environment can be considered to be made up of two 
interdependent parts: the physical environment, and the systems that 
bring about the conditions and matter within the physical environment. 
Our general understanding of the physical environment stems from our 
understanding of the systems which underpin what exists at any given 
point in time.

The systems which create the physical environment can be broken 
down into a vast and rich tapestry of processes whose actions combine 
in various ways over time to produce changes in the physical entities 
around us. These processes may act locally or globally; they may be 
common, rare or one offs. They can be and have in the past been 
significantly changed and altered by human action.6

Each process within these systems has a series of conditions which 
must be met for its action to occur. The process then acts out the 
relationships and reactions that make it up, as long as the conditions 
remain within the bounds of feasible action for this process. The 
conditions for starting a given process are not always the same as the 
conditions for the continued action of that process. The relationships 
embedded in a process create the changes in the physical environment 
which make up its progression over time.  This continues until the 
processes’ conditions for action cease to be. Thus, the processes which 
make up the environment we see are dependent on the conditions 
which make up the physical environment. 

Figure 4: image series on the formation of landscape. 
A demonstration of the way water interacts with geology to form the landscapes we exist 
within: the systematic underlies the physical. 

6 Lyle, John Tillman. Design for human ecosystems: 
landscape, land use, and natural resources. New York: Van 
Nostrand Reinhold, c1985.
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The surviving archaeological evidence appears to suggest that 
man can exist, unassisted, on practically all parts of the earth that 
are presently inhabited, except for the most arid and the most cold. 
The operative word is ‘exist’; a naked man armed only with hands, 
teeth, legs and native cunning appears to be a viable organism 
anywhere on land, except snowfields and deserts. But only just; in 
order to flourish, rather than merely survive, mankind needs more 
ease and leisure than a barefisted, and barebacked, single handed 
struggle to exist could permit. 7

Architecture is the use of materials by humans in such a way that 
they create a space with different conditions from those of the natural 
environment around it. The most common form of this separation is the 
providing of the space of [an] interior, where environmental conditions 
act in such a way that their extremes are prevented from harming or 
preventing humans to exist and operate. In simple terms; architecture 
facilitates human action through the separation of spaces from the 
action of the environment. 

This is architecture’s most basic and fundamental function. This 
definition of architecture has been tailored to the case of this thesis, 
and does not include many of the aspects of architecture which define 
it as separate from practices such as building, or farming. For this 
project, architecture is a discipline which encompasses all manners 
of environmental alteration in order to provide human amenity, either 
indirectly or directly. (reference to articulated grounds, zaha hadid 
realization)

The ultimate task of architecture is to act in favor of man: to 
interpose itself between man and the natural environment in 
which he finds himself, in such a way as to remove the gross 
environmental load from his shoulders. 8 

Figure 5: Image series on architecture as the separation of 
human space from environment. 
Clockwise from top right: Storehouse foundation in Zermatt, 
Switzerland; Bridge over Stag Creek, My Aspiring National 
Park ,NZ; Flooding in St Marks Square, Venice, italy; Stairway 
in Grindelwald, Switzerland; Dock construction, St Michaels 
Mount, Cornwall, England

7 Banham, Reyner. The architecture of the well-tempered 
environment, 18.
8 Fitch, James Marston. American building 2: the forces that 
shape it. New York : Oxford University Press, 1972. Quoted 
in Addington, Michelle. Contingent Behaviors in Energies: 
new material boundaries. Edited by Sean Lally. Hoboken, 
N.J.: Wiley, 2009, 13.
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Architecture and Environment: Historical Perspective.

The article Contingent Behaviors by Michelle Addington provides 
excellent overviews and historic context on how architecture’s 
relationship with the environment has changed historically.

The building as shelter was never saddled with the need to provide 
comfort, as it served only to ameliorate those extreme conditions 
that were beyond the human body’s ability for adaption. 9

Although the term boundary often connotes the physical extent of a 
building – its envelope – in the realm of heat transfer, the boundary 
is the zone within which the energy exchange takes place.

Addington defines the boundary as the physical space or volume 
through which one set of conditions is transformed or affected to form 
another. This is the space through which one set of conditions may be 
changed into another, and the basis of architecture’s action as shelter. 

Addington states that the invention of human systems that controlled 
the environmental conditions in a space: HVAC and internal climate 
systems allowed a new paradigm of environmental relationships, where 
the building elements did not need to do anything other than separate 
the air inside from the air outside, and the mechanical systems would 
take care of the rest.10 This way of dealing with the environment and 
climate is generally highly inefficient, and is the epitome of separation 
from environment. To design reliant on internal climate control 
mechanisms is to reject all considerations of site. 

HVAC, or point source systems essentially remove the boundary as 
a physical area of space, and create an affect where the space of 
heat transfer is the entire space which that heat can reach. Thus, the 
boundary that defines space is removed. By combining point sources 
with a relatively air tight bounding box, the changes produced can build 
up within that space, to a usable level. The larger the space, the more 
difficult it is to fill with this change, and the faster the envelope loses 
heat and the more difficult storing heat becomes. Therefore, in order 
to increase efficiency in heating interiors, it is sensible to have each 
campfire surrounded by a bounding box that serves to not only isolate 
air space, but has a low rate of heat transfer through it: thus we have 
the notion of an insulated house. 

This inefficiency has led to the idea of the performative envelope in 
contemporary design: the idea that the envelope or surface of the 
building orchestrates these changes optimally in order to create the 
ideal internal condition for all occasions. Contemporary design involves 
the use of mechanical and passive climate control systems at the points 
when they are necessary, while still relying as much as possible on the 
properties of material and surface to control the way the environment 
affects interior space. The HVAC system has become insurance for 
when the affective system fails. 11

9 Addington, Michelle. Contingent Behaviors in Energies: new 
material boundaries. Edited by Sean Lally. Hoboken, N.J.: 
Wiley, 2009, 13.
10 Ibid, 14

11 Ibid, 15

Figure 6: diagram showing the nature of modernist and 
performative ways of creating shelter.

Shelter Camp�re Modernist Architecture
(token boundary while HVAC does the work)

Performative Architecture 
(both resistance and HVAC together)

Ways in which architecture creates change within environment:

Shelter Camp�re Modernist Architecture
(token boundary while HVAC does the work)

Performative Architecture 
(both resistance and HVAC together)

Ways in which architecture creates change within environment:
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Landform Building: a critique.
Architecture is necessarily separate from environment. Landform 
building, edited by Stan Allen and Marc McQuade12 proposes a 
conception of urban design and architecture that encloses architecture 
as an integrated part within a fabricated landscape, a landform that is 
constructed as separate from the environment. 

Landform building proposes that architecture, rather than occupying 
a given landscape, works to construct the site itself. 13 

NZ is a country in particular where environmental action is prevalent. 
The young nature of our cities and developments has not completely 
overwhelmed the action of environment. Only rarely, in places of 
dense urbanism such as Queen Street, has the urban form overtopped 
and formed its own landscape truly. In New Zealand the constructed 
landscape is still separated from the environmental or the natural. 
Therefore in New Zealand particularly the environment in its natural 
forms - the tides, the winds, the rain and the sun for example - is 
more significant to urbanism and the constructed world than in more 
developed cities or countries such as England or Japan,. Places where 
urban form has become dominant over the natural systems are more 
likely to be catastrophically damaged by environmental extremes. 
A highly pertinent example of this is the disastrous damage which 
occurred in New Orleans, with the advent of hurricane Katrina.14, 15. 
Landform building is concerned with this idea of constructing landscape 
and constructed systems that mimic but are separate from the natural 
systems. Landform building suggests: 

Today, architects work of necessity in a hybrid landscape, not so 
much transforming an untouched site as adding new layers to the 
previous traces of human inhabitation. 16

I believe that the creation of an entirely artificial landscape is wrong, 
and while human influence is evident in almost all landscapes today, it 
is still largely the environment which defines change in our architecture. 
Environmental action always occurs. The layers of human habitation 
cannot be ignored in designing into our cities, but neither can they 
be seen as more significant than the environment. Because human 
interaction with landscape is generally that of making a change as 
opposed to a relationship, these changes will eventually disappear, 
leaving the processes of the environment to act again . To design for the 
changes which are caused by human interaction is much less sensible 
than to design for the environmental action which continues to act on 
our design because of the broadest or largest scale systems which we 
cannot alter. 

12  Landform building: architecture’s new terrain. 
Edited by Stan Allen and Marc McQuade. Baden, 
Switzerland: Lars MuÌller Publishers; [Princeton, N.J.]: 
Princeton University School of Architecture, c2011.

13 Ibid, 196.

14, Hurricane Katrina: America’s unnatural disaster. 
Edited, and with an introduction, by Jeremy I. Levitt 
and Matthew C. Whitaker. Lincoln: University of 
Nebraska Press, c2009.
15 See also Landform building: architecture’s new 
terrain, 195

16 Ibid, 197.
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The future of architecture must be to work with as opposed to work 
against the action of the environment. Whilst creating landscape system 
and architecture synonymously removes many of the problems with 
creating architecture within landscape, it neglects the inevitable external 
influence which overtops the designed system, and those conditions 
which cannot be modified. To design for both your own (artificial) system 
within a larger environment and for a separate (natural) system which 
affects the former necessitates barriers and unnatural relationships 
being orchestrated to conform to the artificial desires of the design. 
To simply alter the natural systems into forms required by the project 
requires only the consideration of one system; there is no double 
handling of the environment. For this reason I reject landform building 
and its associated rejection of the natural, and propose that architecture 
should define the physical properties of our humanized environment 
through the modification of the environments actions and processes, as 
opposed to attempting to insert an entirely new one.17 

Figure 7: Alterations that maintain resonable relationships with natural systems. 
Clockwise from top left: stepping stones Blatterwiese, Zurich, Switzerland; the tidally 
dependant path to St Michaels Mount, Cornwall, England; the gardens below St Michaels 

17 This rationalization is supported by Frank Lloyd wright in 
his essay The meaning of materials in: 
In the cause of architecture – Wright’s historical essays for 
architectural record.  New York; Architectural Record, 1975.

Let <the architect> take his microscope and see 
the principle that “builds” in nature, at work in 
stone. Geometry the principle, busy with materials 
– producing marvels of beauty to inspire him. Read 
the grammar of the earth in a particle of stone! 
Stone is the frame on which his earth is modeled, 
and wherever it crops out – there the architect may 
sit and learn.”

 For in the stony bone-work of the earth, the 
principles that shaped stone as it lies, or as it rises 
and remains to be sculpted by winds and tide – 
there sleep forms and styles enough for all of man.

Mount; walkway across Stag Creek, My Aspiring National 
Park ,NZ.
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Resistance and the problem.
Because architecture’s primary goal is designing or defining shelter, 
there is a very strong prevalence in much of normative architecture for 
selecting and using materials simply for their property of resistance. 
Resistance creates an interior and fulfils the most obvious desires 
of architecture. I propose that this idea of a resistant architecture 
is fundamentally incomplete. When a material resists or stops an 
environmental condition, it is creating not only the area where the 
condition is stopped, but also an area on the outside where it is 
correspondingly amplified. Most normative architecture, because of 
its preoccupation with creating an interior, or a focus on other aspects 
of design, fails to acknowledge or take into account this amplification, 
or the other material implications of construction. Because resistant 
architecture is only concerned with interiors, these material implications 
often result in damage or detrimental conditions in certain areas of a 
building, or landscape. 

Resistance is defined as the significance which a material has in 
relation to an environmental condition. Thus, a window is resistant to the 
wind, but not to the sun. A similar and perhaps more appropriate term 
to use in this instance is permeability. Permeability is a property which 
denotes the extent to which a material lets through a certain factor or 
fluid. Thus, we can talk about permeable materials, and impermeable 
materials in relation to not only water, but wind, and sunlight. Because 
permeability is a quantitative measure, we can use it as a property to 
determine how much a material decreases a condition on one side, and 
correspondingly, how much it increases it on the opposite side.

Roof and impermeable surface runoff is an excellent example of 
this failure. Because a suburban roof by necessity has a property of 
resistance to the rain; it creates an increase in runoff from its upper 
surface. The runoff from urban and suburban roofs (and roadways) 
causes erosion of soil from the landscape, the collection of pollutants in 
waterways and bodies of water, and necessitates the use of drainage 
systems. It is only through good design and urban planning systems 
that we can alleviate this environmental trauma.

Figure 8: Image series on the failure of resistance.

Normative architecture and the results of a resistant 
architectural culture in the auckland region: erosion of 
unconsidered insertions and flooding of recreation areas. 
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Opportunities
This thesis proposes that there are opportunities with the way in which 
all materials affect their environment on all sides, and that architecture 
needs to capitalize on these opportunities in order to benefit both itself 
and its environment. 

On weathering, by Leatherbarrow and Mostafvi18 investigates these 
opportunities by proposing that architecture should do more than simply 
resist damage and change, but should make use of the way a building 
changes over time. They argue that architecture can be designed to 
accommodate and respond positively to the environment, and cite many 
architects who have done this through their designs. On weathering 
argues for a rejection of resistant architecture and the futile attempts we 
as a profession make towards an architecture of static permanence.19

In the mathematics of the environment, weathering is a power 
of subtraction, a minus, under the sign of which newly finished 
corners, surfaces and colors are “taken away” by rain, wind and 
sun. But is weathering only subtraction, can it not also add, and 
enhance? Deleterious consequences can be complimented by the 
potential value of sedimentation and the accumulation of detritus 
on a surface through the action of the weather.20

This questioning of the relationship architecture has to its environment 
served as the basis for the arguments presented in this thesis. 
Accumulation and sedimentation can be designed to build aspects of 
architecture, whilst weathering can be relegated to elements designed 
to change and sculpt themselves through the flows of the environment. 
In both of these, careful orchestration of architecture’s design allows a 
response to the environment that allows the action of the environment 
to be beneficial. 

On weathering also proposes that the weathering caused by the 
interaction between buildings and the climate constructs a finish that 
has its own beauty, charm, and permanence in its appearance.21 
It argues that this weathered surface, if it is the desired finish of the 
building, does not need maintenance. The buildings in On Weathering 
are seen to adapt and change as dynamic entities over their lives. It is 
a rejection of the static and the monolithic of the modern movement, 
where the white surface is seen as the desired and ideal permanent 
surface.  This thesis embraces the reality of time as a dynamic 
component in architecture which creates changes in many ways. In 
Affective Architecture, architecture must be aware of, and design to 
incorporate the ways in which time combines with the action of the 
environment to influence a building and its surrounds. 
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18 Mostafavi, Mohsen and David Leatherbarrow. On 
weathering : the life of buildings in time. Cambridge, 
Massachusetts: MIT Press, 1993.
19 Ibid, 86-88; 106-110.
20 Ibid, 6.
21 Ibid, 16

Figure 9: Diagrams demonstrating the differences between 
the concepts of resistance and permeability in both their 
material and resultant architectural forms.

Resistant Resistance creates shelter: 
an oversimplification of architecture’s 
significance within environment.

Arti�cial systems within 
natural systems: 
Landform Building.

Human systems shaped from 
natural systems: 
a�ective architecture.

Architecture is that 
which affects both 
interior and exterior.

Redefinition of resistant as 
impermeable

In order to not affect the 
exterior condition, a material 
must be absorptive.

Materials Architecture Systems
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Figure 10: The beauty of weathered surfaces, and the aging of buildings over time in environment. 
What is particularly interesting about these photos is the reasons behind the variability evident across forms and buildings in the weathering 
process. 
From top left: Weathering on Port Chapel tin mine, Cornwall, England.
Central panel: Colosseum showing rush stains on marble. Chapel in the Gletsch, Switzerland. Cobbled path to St Michaels Mount, Cornwall, 
England. Water Damage to a Facade in Venice, Italy, 
Bottom panel: water damage to brickwork on Fondamenta Zattere Ai Saloni, Venice, Italy.
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On Relationships.
On weathering’s proposition for responding creatively to the action of 
the environment provides a starting point for thinking creatively about 
how environment and architecture can interact. 

Architecture acts as a catalyst for environmental change in its creation 
of interior spaces and as such is concerned with creating changes in 
the environment. It follows that architecture can be used to design not 
only the way that it responds to environmental action, but also the way 
environmental processes act around it. The potential amplification of 
a condition at the edge of a resistant material is an example of this 
potential unharnessed. Affects like this can, and should, be considered 
and used to consciously design the way architecture affects the 
environment, in order that architecture’s response is appropriate in 
relation to it. 

In order to create change in the environment, architecture needs to 
set up a relationship with its environment. A change is simply that, 
the addition or subtraction of something in the physical environment; 
or something transforming to another thing. This encompasses all 
possibilities for the modification of a system. A reaction is the changing 
of one group of things into another. A relationship is a state of interaction 
between two things which creates a change, and as such its action 
relies on those things being engaged with each other. A reaction implies 
a single iteration of this interaction, whilst a relationship implies the 
state of interacting in this manner, where this reaction is carried out 
continuously.

By positioning two things in such a way that they engage in a 
relationship, the changes produced by that relationship will exist as long 
as that relationship does. If we simply add something within a system 
through a change which did not already exist, and it does not create a 
new relationship within that system, the change will always be acted 
on by the system, and therefore will gradually dissipate. A change is 
therefore not permanent, unless it is in keeping with existing trends or 
relationships; or separated from the action of the system by another 
element which creates a relationship with the system. 

Therefore architecture must affect its environment through the 
creation of relationships if it is to create permanent change within its 
environment. 

How is ‘creating a relationship’ different from ‘resisting’ in materials and 
architecture? To resist something is to put yourself in harm’s way in 
order to prevent something. To create a relationship is to put yourself in 
harm’s way in order to make something happen.  When we create with 
a relationship, by preventing something in one area, we are causing 
something in a different area. 

Using relationships as design tools does not simply a focus on the 
prevention, but also what can be achieved by the creation opportunity 
on the other side. The ability to design relationships emerges from an 
understanding of the way the material insertion fits into its environment 
on both sides of the wall.

Figure 11: Image series on relationships: from the natural to 
the orchestrated.
From top to bottom: 
Relationships form the basis for the action of the environment: 
Stag Creek, My Aspiring National Park ,NZ
Built mass that acts as a change not in keeping with the 
environment: Ruins in the roman forum, Italy.
Architecture forming a relationship with environmental action: 
a bridge pier in London, England.
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On changing the environment.
The article When Cold Air Sleeps, by Sean Lally ventures into the realm 
of actively changing the climate around architecture: Lally questions 

our reluctance, as designers, to engage the climatic context that 
exists outside these surfaces as anything more than a condition to 
be tempered or mediated, a condition beyond the scope of design 
control. In contrast, the work by WEATHERS included here seeks 
an augmentation and redesign of nature itself.22

Lally seeks to create environments within the existing environment; and 
writes in support of the argument presented in this thesis, providing 
an excellent set of references and precedents for certain ways of 
interacting with environment. 

It would be better to design this climatic context rather than 
concentrate all our resources on the objects and infrastructure we 
must position within it. The focus seems to be on the air bubbles 
that float within a liquid; why don’t we seek to engage the liquid as 
a medium for design itself? Rarely do designers question their role 
sufficiently to engage and redesign their environmental context.23

The urban heat-island trend alone points to the extent that we are 
affecting our local climates and inadvertently creating microclimates 
around us. With the genie out of the bottle, we are left to decide 
whether to let such augmentations continue as by-products of 
other primary actions or begin to operate on these materialities and 
conditions first hand, including them in design decisions. 24 

A redefinition of Architecture.
Designing specific relationships to the environment into a work of 
architecture creates both an exterior and an interior condition relative 
to that environmental factor. Because of this, the design of architecture 
in this thesis is not concerned with simply an interior space, but with all 
spaces influenced by design in any way. 

This way of thinking seeds a new redefinition of architecture:

Architecture is the combination of insertions that create any changes 
in environmental action and the spaces within which these conditions 
are altered. 

Within this definition, any space that has a specific set of conditions 
is a “room”, and the combination of several of these different “rooms” 
forms an architecture from the environment. The spaces between 
these “rooms” are the architectural insertions which create the affects 
on either side. This definition of architecture is very much a resource-
centric view of architecture, where these environmental resources come 
first relative to other concerns. 

Architecture is varied by the proportioning of these “rooms”, as well as 
the varying degree to which we affect or modify these conditions. It is 
varied by the conditions which exist in certain spaces, their adjacencies 
and the interest or responses which this creates. The complete 
interior of a building is the area where all environmental conditions are 
removed, and a space is not considered to be entirely exterior until all 
environmental conditions are present. 

Figure 12: Image series on The effects Relationships have 
on architecture. 
Clockwise from top left: Brick wall reinforced by the tensile 
strength of steel in the colloseum. The detrimental effect 
of the interaction between materials with such different 
strengths. 
The increased degradation of wood in the internal corners of 
a wooden storehouse, Zermatt, Switzerland. 
Damage to pathing materials through human traffic, Venice. 
These are examples of interaction between systems 
that cause variable rates of degradation because of the 
relationships between architecutre and system.

Figure 13: Diagram on changes and relationships. 
Original condition

Insertion via Change

Change removed by system

A�ects produced by this change:
none.

Original condition

Insertion via Relationship

Changes made are retained; 
and can be created by the 
system itself over time

A�ects of ampli�cation and 
reduction created by insertion.

 22 Lally, Sean. When Cold Air Sleeps, in Energies: new 
material boundaries. Edited by Sean Lally. Hoboken, N.J.: 
Wiley, 2009, 56
23  Ibid, 63.
24  Ibid.
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that these conditions are often thought of as afterthoughts in the design 
process, where they beautify a house considered by its proportions or 
through other design concerns. By having these conditions as a starting 
point, they become an integral part of how the architecture is formed, 
and will therefore not seem to be inserted into a presupposed design. 
Their presence from the start of the design process will allow them to 
exist as developed, iterated and optimized elements. They are what 
cause the design to come into being. 

If humans alter the soil to create farmland, or divert water along an 
aqueduct or dam, we do not occupy the space of the alteration itself, 
but the purpose of the alteration is still human amenity, indirectly. 

for human amenity indirectly; whilst architecture is determined by the 

Both of these are highly relevant to this thesis.

Nature today is clearly no longer outside human action, having 

maintained’. Instead it is now a question of how far we can and will 
engage a spectrum of materiality that encompasses the parameters 
of nature itself, including its climates.25 

An excellent precedent which illustrates the simple ways in which 

to create interior is the reindeer pavilion by Norwegian architecture 

environment through an open metallic box facing the view, capped 
with a glass wall and a sinuous molded timber element on front and 
back respectively. The highly sculptural timber mass acts as barrier to 
the worst of the rain and the wind, smoothly shaping the wind away 

The pronounced difference between the timber structure and the rest of 
the construction illustrates the simplicity and the purity of the material, 
which affects an elemental shelter from the conditions of this direction. 

25  Lally, Sean  When Cold Air Sleeps, in Energies: new 
material boundaries. Edited by Sean Lally. Hoboken, N.J.: 
Wiley, 2009, 63. 
Inluding a quote from Bruno latour, “A Cautious Promethia? 
A few steps toward a philosophy of design (with special 
attention to peter sloterdijk)”. Keynote lecture for the 
‘networks of design’ meeting of the design history society, 
Falmouth, Cornwall, 3 September, 2008, 10. 
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Figure 14: Image series on Snohetta’s Reindeer pavilion. 
Images from A + U: Architecture and Urbanism no.497 edited 
by Nobuyuki yoshida. A+U Publishing co., Tokyo, Japan, 2012, 
22-29.

Conclusion.

environment, it must be aware of both the way it is affected by the 

There is an opportunity within the interactions between environment 
and architecture that can be seized and utilized in order to create an 
architecture that acts as an integrated part of an environmental system. 
The way in which we create space, and conditions for human activity 
within an environment needs to be considered and designed, for not 
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Chapter 2: Affects

This chapter forms the core of the argument presented in this work. This 
thesis uses what I term affects to alter the environment at the process 
level, thus changing the way the environment creates physical changes 
or the conditions themselves. An affect is specifically defined as: 

The resultant relationship created by an element of architecture, which 
sets up a predisposition or trend within that environment through virtue 
of its material properties relative to that environment. 

For example, an affect will change the magnitude or direction of an 
element of the environment (such as wind), if it exists. An affect is not 
the creation of a condition itself, but the modification of the existing in 
a way that is significant. Because these affects alter at the process 
level, and not the level of conditions or changes themselves, they 
are acting as relationships, and are therefore capable of permanently 
producing change. They are the way material can affect environment at 
its own level. This thesis argues that an awareness of this process as a 
significant factor within architectural design is significant.

Figure 15 (below): diagram showing the design framework in 
which affects operate.

On the following pages are a series of worked examples 
of different affective insertions and the affects they can 
produce around them. These diagrams are Figures 16 and 
17 respectively. 
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Figure 16: Diagram showing 
the affects architecture can 
have on the environment 
broken down into 5 affective 
categories.

Every aspect of the environment is affected by the insertions that make 
up architecture. Each element can be ensured, encouraged, allowed, 
inhibited, or stopped in any one place. These are the physical affects 
of architecture, and through these, the environment and its action are 
affected. The combination of these conditions at any point in time in 
turn affects materials and their weathering, growth, topography, erosion, 
deposition, and many more processes which occur within the site. 
Each affect is generally governed by a material porosity or permeability 
relative to that process. The encouragement or ensuring of any single 
condition generally requires an inhibition or stopping of either another 
condition or of itself in another space, for example: walling off the wind 
in order to funnel it always produces a reduction in the wind elsewhere. 
Thus, there are rules built into the way that these systems can be 
organized, based on the rules and science by which the world works. 
As a result there are a large number of parallels and opposites within 
these relationships.
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For the purpose of this thesis project, the environment has been 
divided into 5 broad elements. These are Sun/Solar, Wind/ventilation, 
Rainfall, Runoff, and Percolation. Note that the selection of these 5 
environmental elements is simply a method of breaking down the near 
infinite ways in which the world we exist within can be altered. These 
5 categories are tangible environmental variables that have many 
implications for the world around them, and act as significant agents of 
change in the world of environment. They are the affective categories 
of this project.26

If there are 5 combinations of affects for each category, 
5x5x5x5x5=3125. This means that there are 3125 different theoretical 
combinations of affects which can exist in one space. 

Some elements or affects are mutually exclusive, and there are many 
dead chains within this diagram. In general, this diagram speaks of 
the modification of what conditions are acting on the site at the time: 
in example, this table assumes that rain is falling for the rain column 
to have any effect; it assumes that the ground is not completely dry in 
order that both percolation and runoff may occur. Some combinations 
are pointless, and some require input from humans to exist. Naturally, 
rain, sun, and wind can only be ensured when there is an artificial way 
of producing them, and are therefore not viable in most situations. 
Percolation is a purely below ground process, and therefore its affects 
can generally not be considered in combination with anything but 
the severe inhibition or the stopping of almost all other factors. This 
being said, it is not impossible to have, for example, a medium of 
recycled glass through which both percolation and sunlight can be 
encouraged, or that the wind cannot blow through when it is dry. 
Some combinations cannot occur in the same place: for runoff to be 
encouraged, the percolation must be discouraged: permeability of soil 
is the material property which governs these affects. These are the 
agents or catalysts through which the site is engaged with.

There are a large contingent of conditions that are affected by 
these primary affects. Following are several broad generalizations 
of common or obvious secondary effects. Topography is modified 
by processes of erosion and deposition, which are controlled by the 
water and the wind categories. Weathering of materials is caused by 
rain, sun and wind together. Geological and soil systems are primarily 
affected by percolation, or groundwater presence generally, together 
with erosion. In example, the interior space of architecture is generally 
formed by the allowing, encouragement or minor inhibition of light, the 
inhibition or stopping of wind, the stopping of rainfall, and generally 
stopped or inhibited percolation and runoff. 

There are in fact a variety of combinations that an affective element 
can occupy: areas of the table. A single insertion can only produce one 
affect per category, however a typology may potentially produce many, 
but vary depending on material, make, form etc. within this typology of 
insertion or architectural element. This potential variety of affects also 

26 A similar method is utlilized in Meteorological architecture by Phillippe  Rahm: 
“It’s no longer a case of building images and functions, but of opening climates and 
interpretations; working on space, on the air and its movements”. 
Rahm, Phillippe. Meteorological architecture in Energies: new material boundaries. Edited 
by Sean Lally. Hoboken, N.J.: Wiley, 2009, 32. 
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changes depending on the quality and positioning of other elements 
around them: a glass curtain wall if it is clear only allows light through, 
but if it is positioned so that it reflects additional light into a space, it can 
have the effect of encouraging or even ensuring light in a certain space.

The affects created by any architectural element vary greatly depending 
on the positioning of the element relative to the space being assessed: 
roofs only stop rainfall below them, above and to the sides, rainfall is 
allowed and encouraged respectively, and runoff is ensured. Affects 
created by planar constructions also naturally only create these affects 
relative to their normals: wind can obviously travel over a wall if there 
is no roof etc. 

Landform building presents a case for designing with an emphasis on 
affects, and recognizes the potential value within the qualities which 
create affects in architecture. Landform building illustrates these 
surfaces of its design as landscape surfaces. These landscape surfaces 
are those that are measured and valued for the changes they make, or 
their significance to the environment.27

Distinct from the proliferation of thin, transparent surfaces in 
computer generated architecture, landscape surfaces are always 
characterized by their material and performative (textural) 
properties; or better, in landscape, behavior is a direct outcome of 
texture and materiality. Slope, porosity, hardness, soil chemistry or 
consistency: all are variables that determine the life a landscape 
surface will support and, in turn, influence it’s development over 
time.28 
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Figure 18: Images illustrating the 
connection to the landscape that 
comes through affective architecture 
and the use of “Landscape surfaces”.

Oberbärgli, Kandersteg, Switzerland

Wetted perimeter in geotechnical 
work in the auckland region. 

27 Landform building: architecture’s 
new terrain, 362 -371.
28 Ibid, 363.
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A literary argument – how are affects deployed.
The sources discussed in the body of this thesis have been chosen for 
the way they define and further this thesis; either through connection 
or difference. There is a wide range of literature which explores the 
ways in which a building produces a comfortable space for living. 
The sources discussed here are appropriate because they explore 
architecture’s potential to affect its environment. These two selected 
articles both question the various values of using material properties to 
create affects, as compared to point sources to create the conditions 
directly. These two sources go into much greater depth on the subject 
than Michelle Addington’s Contingent Behaviours, which was used to 
aid in locating and defining the scope of the topic.

In The architecture of the Well Tempered Environment, Reyner Banham 
gives two typologies of insertions that alter environmental conditions 
for human use: ‘structures’, and ‘campfires’. One creates a change 
by virtue of its material properties; whilst the other actively produces 
a change in atmospherics or the conditions we exist in. For Banham, 
the difference between these types is that one is a “power operated 
solution”, whilst the other is not. In the view of this thesis, the nature of 
the difference is that one acts to create a permanent change through 
modifying the operation of the environment; whilst the other acts to 
produce a change distinct from the processes around it. Notable for 
today’s world is the fact that this is done through either the consumption 
of resources as an event, or a fixture that constantly creates the desired 
situation.29

Banham makes the point that because technologically limited early 
human societies had minimal disposable resources, structural 
architectures that separate us from our environment became the basis 
for our society and our civilization as they created a greater change 
over the whole of their lives. This has engendered our society with a 
predisposition for this type of environmental comfort. Both methods 
obey the following principle: the production of a space takes up 
materials and creates a certain amount of comfort for a duration of time. 
The ‘structural’ form, as Banham calls it, generally lasts for a much 
greater duration than a campfire based solution. However, this may 
have changed in recent times, with more efficient methods of heating 
space etc. 

One idea which Banham promotes early on is that there is a need for 
both of these systems to be used in combination, in order to create an 
interior. A structural system cannot simply create light where none exists 
previously; a “structural” system alone cannot increase temperature 
within an interior if there is no input of energy (be that through sunlight 
or electrical heating). A “structural” system makes use of the existent 
resources within a moderate range of variations in order to create a 
suitable space for humans to reside. Theoretically this extends to areas 
with extreme climates, but in these climates, the structural systems need 
to be suitably more extreme (maintaining a comfortable temperature in 
Polar Regions through passive means without electrically or chemically 
storing heat is still possible, but highly infeasible).30
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Figure 19: Diagram showing the difference between 
“Campfires” and “structures”.

29 Banham, Reyner. The architecture of the well-tempered 
environment, 19. 

30 see also Ibid, 21
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A structural system can do no more than create affects, it cannot create 
conditions themselves. A structural system can stop, inhibit, allow, or 
encourage, but it cannot ensure at all times. The affect of ensure in 
regards to a structural system can be attained only if that condition 
exists in some form elsewhere: as long as there is light somewhere in 
the system, we can ensure that light exists in a certain space through 
reflective or amplifying insertions. 

The Architecture of the Well Tempered Environment is an argument 
for the conscious and well thought out design of the systems which 
complement the structural affects of the material that makes up 
architecture. Banham calls for primarily the use of climate control 
sources, and secondarily ‘structural’ relationships to create 
environments that are properly considered and thought out as systems 
for human comfort. Banham argues that Mechanical services have 
surpassed the needs and uses of structural systems of altering 
environment in recent years, and that architecture has, through the 
use of well-tempered environments, freed itself from the limitations of 
these structurally dependent systems. He puts Archigram forward as 
an example of the next level of use of technology, as the dissolution 
of the envelope becomes so pronounced that there may be no need 
for a building or envelope at all. He also puts Buckminster Fuller as 
an architect who has embraced this possibility.31 Banham’s argument 
concurs with Sean Lally’s call for a release from architecture’s 
dependence on surface, explained in the next section.

Banham presents an interesting discussion regarding the predisposition 
western cultures generally have towards enclosure as safety and 
enclosure as the only way to create a building. He gives nomadic 
cultures as an example of people who do not have this predisposition, 
and whose view of space as a result is vastly different from our own.32 
I agree with Banham in that the idea of enclosure endemic to non-
nomadic cultures is only wrong as long as it serves no function. The 
creation of an interior in order to satisfy a cultural predisposition for it 
without investigating the potentials that lie in open spaces is wrong. I 
argue that affects are not solely the domain of the “interior” of buildings, 
but can be brought outside into spaces within landscape. The potential 
for this is embraced and pursued by this thesis. A surface creating an 
affect, and an interior space in a building are two different things, and 
not necessarily required for comfort.

Material energies.
The article Twelve easy pieces for piano, by Sean Lally in Energies: 
New Material Boundaries33 investigates a new material paradigm, 
where material energies are used to define the boundaries of space in 
architecture. These material energies are the changes in atmospheric 
or environmental conditions that are created generally by architecture. 
These material energies are very similar the concept of affects 
presented in this thesis. 

Lally presents material energies as a new field of potential, where 
he envisages these affects as separated from the surfaces they are 
dependent on in such a way that they can act as “building materials in 
and of themselves”.34

Architects strive for little more than to produce a quality in a 
predefined space, a sensation in an already defined geometric 
boundary, or an effect using a material that already constructs the 
boundaries of the space.35

31 Ibid, 265.

32 Ibid, 20.

33  Lally, Sean. Twelve easy pieces for piano, in Energies: 
new material boundaries. Edited by Sean Lally. Hoboken, 
N.J.: Wiley, 2009.

34 Ibid, 8.

35  Ibid, 10.
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As yet these are not materials per se, but seductive by-products 
that divert our attention form what is doing the real work, what is 
actually controlling the spatial and organizational strategies of the 
spaces we define and create: the surface. This publication does 
not call for the elimination of such effects and qualities, but it does 
definitively state that there must be something more at stake: as 
the profession seeks design innovation, the surface must no longer 
act as the sole initiator.36 

I argue that the surface is, and always will be the primary initiator for 
these affects. It is my belief that there are possibilities within the affects 
of the surface that have not been investigated, and are not considered 
in design. I agree however that a separation from immediate surface 
boundaries is a worthy goal for innovation, and yields new and fantastic 
results. However, there always must be something creating the change, 
and that thing must be significant in relation to the condition it alters. 

I argue that the creation of a relationship through materiality in relation 
to environment has much more potential for environmental change 
at most levels of environment, because it not only creates an interior 
condition, but also creates an exterior one, and through the combination 
of these two things in design, much greater affects can be created by 
buildings than by most point sources. 

It must be noted that the duality of the more/less relationships created 
by affective insertions also applies to most point sources; however the 
balancing side of the equation is often far removed from the positive 
changes it creates. A heat pump takes heat from one place and brings 
it to another through mechanical conversion of pressure in pipes; a fire 
takes chemical energy stored by plants from sunlight and converts it 
into heat energy through a combustion process; an electric heater takes 
its power from the various devices that create electricity for humans, 
thus taking energy from one place and bringing it to another (the gap 
here may be astronomically large however). It is interesting to note 
that the most efficient of these devices by today’s standards is the one 
that most closely resembles the performance of a structural insertion: 
the heat pump. This is because the energy required by the process of 
moving heat is much less than the process of creating heat.

Conclusion:
This thesis investigates an architecture that interacts with its 
environment through the use of affects, which are the results of 
relationships set out by materials according to their properties relative 
to environment. It is through these material insertions and their surface 
properties that architecture creates comfort and fulfils the roles of 
architecture as shelter, in conjunction with campfire sources, which 
ensure the internal environment. 

One of the finest examples of change separated from surface 
lies in ultrasonic sound spotlights, where a highly directional 
beam of sound with a much higher frequency than human 
ears can pick up is overlapped by another directional beam, 
and the interference of waves and troughs between these 
two frequencies produces sound that is within the frequency 
of human hearing. Because this only occurs in the space of 
the overlap between the sounds, it creates the effect of the 
sound only being audible within that space, which may be 
quite distant from the panels, or surfaces that create it, yet 
the phenomenon is nevertheless still dependent on surfaces. 

Pompei, F. Joseph. “The use of airborne ultrasonics for 
generating audible sound beams” in Journal of the Audio 
Engineering Society no. 47. New York, Audio Engineering 
Society, 1999. Pages 726–731.

36 Ibid, page 10.



22

Chapter 3: On site

In selecting a site for this project, the most important factor was the 
systems which reside within it. The site selected, on the northern 
slopes of Pakiri hill, north of Auckland, was selected initially because it 
was a landscape that could be considered at a large scale, was close 
to Auckland, where this thesis was written, and because the site is 
familiar to the author, having been in the area several times. The true 
complexity of the systems which exist within and around the site was 
only discovered through an in depth analysis of the site as the project 
progressed. 

I beleive that every site contains sufficient complexity and traits that 
it can be analyzed through the process presented int his thesis, 
whether this complexity is apparent on the surface or not. Every site 
has underground conditions, surface conditions and climatic conditions. 
Every site is formed by a breadth of materials, each of which contains 
properties which make certain environmental alterations possible or 
logical. 

Each material’s inherent predispositions can dictate how various 
elements of environmental action can integrate into them. Soil 
composition, gravel diameter and properties, vegetation quality, 
quantity, and distribution, wind, topography and sunlight all interact 
to form an environment, and all can be used to create environmental 
plans, and can be analyzed towards environmental integration through 
architectural insertions.

What I am proposing is that this process gives a correct response to 
the environment and that this is a valuable thing. The value lies in 
sustainability, dynamism over time, efficiency, and the connection to 
the environment which is a valuable and tangible part of human life.37

We shape a landscape within a larger frame of reference, and the 
landscape we shape in turn becomes a frame of reference for the 
smaller landscapes within it in a hierarchical relationship.38

“Usually, however, boundaries are determined not by topographic 
features, but by political and economic ones. Such boundaries are 
abstractions, ordinarily invisible and unrelated to the physical reality 
of the landscape. In these cases, the boundaries are hard to deal with 
in design terms because there is no natural reason why we should 
be shaping the land on one side of the imaginary line and not on the 
other.”39

Site selection
For these reasons, I have chosen to include in my site a large amount 
of land topographically and ignore the arbitrary divisions set up by the 
council or the farmer who has subdivided his land into parcels. The site 
of Pakiri hill is large in terms of its capacity to hold architecture, and it 
contains its own sets of watersheds and catchments, yet it is a small 
part of the land that makes up the greater Auckland area, and it fits into 
these coastal, meteorological and geological processes as a requisite 
part, shaping what it can, and being shaped by larger forces in other 
areas. These relationships are carried over into each catchment and 
plateau within my site, and many carry on to the scale of individual 

37  Lyle, John Tillman. Design for human ecosystems: 
landscape, land use, and natural resources. New York: Van 
Nostrand Reinhold, c1985. 
Design for human ecosystems provides excellent evidence 
and complete arguments which enforce this point: chapters 
2 through 6 articulate the values that can come from 
this design philosophy through his medium of landscape 
architecture. 
38 Ibid, 24

39 Ibid.
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buildings or zones of colonization within those catchments. 

This projects site is a piece of land set out as a small regional scale. It is 

areas around it: it is to some extent its own piece of land. This choice of 
scale is supported by Lyle in chapter 3. 40 

On the need for this type of development
The ecosystems which act in this site have value and have right to 
be preserved. The wind, the sun, and the water all interact with the 
topography in certain ways, the effects of which are seen in the 
plant life etc which exist on the site. If we add the natural or native 
landscape to the mixture, the ecosystem becomes even more valuable. 

which exist there, and in terms of the effects of those plants: birdlife 

their branches and wood for nesting. They are used as stop offs and 
connectors between one area of bush and another, increasing the 
networking of the bird population in this country, and therefore their 
viability and spread, particularly noting the nearby bird sanctuaries at 
Tawharanui, Little Barrier, Te Arai point, and Tiritiri Matangi. However, 
the land is also potentially very valuable for humans, providing humans 
with production area, sunlight, and living space potentially.  The site 
is desirable for humans for its high sunlight due to its slope angle and 
therefore its high productivity in terms of agriculture and horticulture, its 
proximity to excellent beaches and the marine reserve of Goat Island, 
and for the unparalleled view it contains of Pakiri beach expanding to 
the north towards Mangawhai. There are many proponents among the 
population for each of these types of development or progression to 
occur in many areas of New Zealand. 

There is a dispute in these two possibilities; a potential for two seemingly 
disparate ways of developing to occur within the site, and these 
concerns are mirrored in many developments and conservation areas 

gains. The design process and methods outlined in this thesis provide 
a method which can engage these two apparently disparate concerns 
in propositions which progress the site towards both ends.

This dichotomy is explored in depth in Design for Human Ecosystems, 
by John Tillman Lyle:
Lyle (1985) argues that designing purely for human systems, by 
damaging the environment around it, is also detrimental to the very 
human functions it is trying to serve.41 He therefore proposes an 
approach to design that incorporates both our preoccupation with our 
society’s desires, and a sustainable approach to landscape systems 
in order to provide amenities for both. My thesis is in agreement with 
Lyle’s argument here. 

Figure 21: The disjunction between environmental and human 
desires: Braga stadium, Portugaul.

40  Lyle, John Tillman. Design for human ecosystems: 
landscape, land use, and natural resources, 43.

41 Ibid, 23 - 135.
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Single focus as a problem:  
After grappling with these issues for some time, it became clear to 
us that they could not be settled simply by pronouncing in favour 
of preservation or development. In the light of an analysis of the 
processes involved, political as well as ecological, both sides were 
seriously flawed. If the lagoon were either developed as a marina 
subdivision, or left entirely alone, it would become an environmental 
liability, and more and more so as time went on.42

The fatal, all too common flaw in both the marina housing plan, and 
the hands off approach is that each focusses on a single purpose. 
Such a narrow focus leads to an overriding concern with just one 
aspect of a complex system. 43

Conclusion.
The site in which architecture sites is hugely relevant to the process 
presented in this thesis. The site on which architecture sits is an 
important part (but not the sole generator) of the climate and systems 
with which architecture can interact. These systems however are not 
limited by the physical bounds of the site, and as such the analysis of 
the site must include macro systems which act on and inform the micro 
conditions of the site. 

This thesis presents an opportunity for architecture to exist alongside 
and compliment these environmental systems. In order to do this, the 
architectural project must satisfy both the human and the ecological 
potentials of the site. The use of affective insertions in design is well 
suited to this task because of the capacity of an affective insertion to 
create both interior and exterior condition synonymously. 

42 Lyle, John Tillman. Design for human ecosystems: 
landscape, land use, and natural resources. Page 3.

43 Ibid, page 3.
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Chapter 4: Towards design/Complimentary concepts.

This chapter presents a series of practically and theoretically relevant 
points that contribute to the understanding, development, and 
deployment of affects in a design project.  

How architecture deploys affects: the idea of frameworks.
Because the most important aspect of the architecture proposed in 
this thesis are its affects on the environment, it follows that the way to 
achieve this is with a minimal series of insertions: the smallest physical 
changes that will create the biggest affective changes (resonance and 
amplification are obvious ways to achieve this). This architecture seeks 
to achieve this through the creation of frameworks in architecture: 
where possible I am seeking to set up frameworks of materials that 
act as catalysts for allowing natural processes or the environment to 
produce the changes required by a design over time. This concept of 
frameworks is very related to that of affects, but it entails a specific 
way of creating affects, with its key being its minimalism of physical 
alteration, while maximizing the affective capabilities of the insertion 
through the use of environmental action over time.

An excellent precedent design that is dependent on frameworks is MFO 
Park by Burckhardt + Partner and Raderschall Landschaftsarchitekten 
AG. This project, for the urban rehabilitation of a site in an industrial 
district in Zurich creates spaces for human occupation in a green setting 
by creating the terraces humans occupy and sit on, the runners for 
the plantation, as well as the planting boxes and irrigation systems for 
plants to grow. It is a project where the primary consideration of the 
project is not the architectural elements themselves, not the wood or 
steel framing which makes up the building, but the planting, and the 
spaces for the people that are the most considered part of the project. 
In short, the architecture’s affects are deployed through frameworks. 44

Architecture as a medium.
While architecture offers potentials in terms of its primary function as 
a creator of change within environment, the idea of material porosities 
affords an interesting possibility where architectural elements can act as 
a medium for the action of the environment: water can occupy a space, 
wind flows through spaces etc. the use of architecture as medium for 
environmental action also ensures a high degree of integration and 
interdependence between environment and architecture.

The environment interacts with the medium through which it acts. It 
flows through gravel and porous materials; it swings through open 
space and rushes through confines. If can be made to push or not push 
its boundaries, it can be directed or altered. Thus, utilizing architecture 
as a medium for the environment affords architecture another level of 
control over the way it affects its environment. The result of this idea is 
examined in detail in Chapter 7, Permeability and the wall/drip details.

44 For further information on the project, see Margolis, Liat. 
Living systems: innovative materials and technologies for 
landscape architecture. Basel: Boston: BirkhaÌˆuser, 2007. 
Pages 16-22.
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Figure 22: Image series on MFO Park, Zurich, Switzerland.
MFO Park: a superb lesson in affective insertions and 
frameworks. Photos: author.
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Sustainability in relation to this thesis 
Sustainability as the preservation of the action of processes within the 
environment is fundamental to this thesis. 

To affect the environment but not damage it is one of the purposes of 
this thesis. The negotiating of environmental processes in order to fit 
into and act in parallel with these processes is one of the major goals 
of this thesis. It’s not about touching the ground lightly, but in creating 
architecture within environmental actions.

Advantages of this approach include the benefits of traditional 
sustainable design: it is logical that an architecture integrated into its 
environment and designed based on affects will have an optimized 
solar gain in its interior. Other benefits include improved efficiency 
heat performance indoors, the ordering of wind to create comfortable 
spaces, growth/production through plants, the maintenance of a natural 
environment, ecosystem benefits, and the permanence of these 
benefits because of a relationship not just a change. 

These benefits are logical and resultant when design is orientated 
towards the material implications of architecture. After all it is these 
things that sustainability seeks to be aware of through its processes and 
design. I believe that it is wrong for architecture not to consider these 
aspects of the environment which it cannot help but affect; however, I 
believe that it is also illogical to design simply with the single minded 
goals of carbon/emissions reduction or energy efficiency without 
understanding why or what it is about architecture that creates these 
problems. I argue that it is the understanding our affects and material 
implications that allows us to achieve the goals of sustainability in a 
manner that is complete and integrated as opposed to being single 
minded to the detriment of other aspects of the environment. 

Understanding the environment. 
Understanding the environment to the level where you can predict and 
see past, present, and future iterations of the environment is immensely 
useful. The goal of site research and analysis is to understand the 
action of the system as not only a cohesive current whole, but also the 
ways in which it changes and reacts to differing conditions over time. 
This allows us the opportunity of knowingly changing factors within the 
system in order to affect its action. Understanding the way the systems 
work allows us to understand the way our designed insertions will sit 
within, and create changes within their environment. 

I believe that the reconfiguration of conditions without logic is the 
inappropriate way to approach this issue, and will not be discussed 
here. The purpose of designing the environment is the reconfiguration 
of the existing system so that that it will make spaces for the insertion 
of architectural interiors, while maintaining the systematic action of the 
environment overall. The design must achieve this in such a way that 
the respective goals of architecture and environment are in parallel 
with one another. The architectural condition allows for environmental 
continuity. 
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Significance and design.
Michael Davis published a thought provoking article in the poster for 
the Ultra Local exhibition, 10-20th of October, 2011 at the University 
of Auckland45. It is relevant to the present discussion in that it talks 
about the way designers navigate complexity in design, and how this 
is relevant to material implications, a concept related to that of affects.

Davis argues that all designers are pursuing a sense of resonance (or 
an intuitive sense of the goodness of a relationship) through design. 
He claims that resonance is based on the feeling or intuition built up 
through the design process. Resonance is the connection that we feel 
as designers to the project, or the sense we get which makes us think 
of a building as good, or successful.

Davis reasons that through prolific material engagements or making, 
we are coming to terms with the essence of what the project is, or 
narrowing the space or difference between representation and project. 
Through making, we are coming to terms with the material implications, 
or the significance of the project. These material implications are the 
understanding of the way an element of architecture sits within its 
environment. I argue that this understanding of the significance or 
the affects of a project is the essence of architecture (as separation 
from environment), and as such should be the key consideration in our 
pursuit of resonance. 

Davis states that the resonance we feel provides the path we follow in 
designing architecture. The pursuit of resonance allows us to select one 
thing over another. This is the means by which we as designers define 
space, the tool we use in pursuing designed specificity out of complex 
possibility. 46

My argument is that these material implications, or architectural 
significance, should be the basis for the resonance we pursue as 
designers. These material implications are the way in which the 
elements of architecture affect their environment. This resonance 
is greatest when the architecture is a cohesive part of, and an entity 
within, the systems which it affects. 

Through affects, we generate relationships and dependencies with the 
environment. As a result of this process based on the understanding of 
significance, the representation is based not on the materials used to 
form the elements, but on their significance relative to environment. It’s 
about using the material implications or affects of architecture as a basis 
for the resonance and therefore the design process and preoccupations 
we use to guide ourselves through complex possibilities. Through 
mapping and understanding the complexity of the site, I am developing 
a sense of resonance which is related to these systems which act on 
the site. 

Through research, a sense of understanding of the system comes into 
being. Through understanding the systems, the design emerges as a 
response and expression of the predispositions of the site. 

45  Davis, Michael. Resonance,  a pursuit through 
three spaces. Published and distributed for the Ultra 
Local Exhibition, held at St Pauls Gallery, Auckland. 
October 10-20, 2011, 1

46 Ibid.
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Design benefits
To design in this manner is to design in terms of the project itself, where 
the effects or the secondary materials are the focus. These secondary 
effects are the reasons we use one material in one place and one in 
another. As opposed to simply arbitrarily denoting one space with one 
material and another area with another, this method forces the designer 
to know why one material should be placed in one area and why one 
material suits better than another. This understanding of the reasoning 
behind the choices we make is the key to creating architecture that  
fulfils its functional role in a correct and considered manner. It is about 
creating the affects then finding the correct materials to create the 
desired conditions, not about placing the materials and finding out what 
they do. 

Through this design process, I am placing the affects, and then finding 
out how I can define the edifices which make these effects. It is 
revealing the complexity of the situation and the system around it, and 
making the decisions which will create these desired affects correctly. 
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Chapter 5: Analytics.

Introduction to the process
This project is a demonstration of how this thesis can be used to 
develop a rural site which accommodates the dual pressures which 
both progress and conservation place onto a piece of land. The 
design process is an exhibition of how site analysis can lead to an 
understanding of the natural systems which underpin a site, and how 
this understanding gives a designer the knowledge required to create 
from the systematic environment an architecture that is appropriate to 
and an integral part of that location. The architecture which sits within 
the site is primarily generated according to the role of architecture as 
a significant catalyst and thoroughfare in regards to the environment. 
Architecture explores and colonizes space within the site through 
the use of materials to affect changes for human habitation in the 
environment.

Early information from the site.
The process began with the analysis of site, and the gathering of data 
for use in creating an environmental plan. The environmental plan 
grew and developed through the site analysis. The information about 
the site and its topography, led to firstly the inclusion of windbreaks 
which affected the incoming salt in sea spray from the northwest and 
northeast. These windbreaks were placed in order to achieve the 
maximum shelter from these separate significant winds, and they were 
the first elements used to affect the performance of the site. 

The first elements of the site which emerged as significant through 
analysis were based on topography and aerial photographs. The 
site contains relatively flat plateaus which are divided by steeper 
sections. These plateaus come from the geology which lies under 
the site: sandstone is layered in deep sections from underwater 
deposition, and these plateaus have been uplifted at the ridge of 
the hill, with the bedding of the sandstone tilting and cracking in the 
process of this uplifting to either side of the hill. The cracks which 
exist under the surface of the ground have defined the strength of 
the land, the way it has eroded, and the way it has failed. This has 
produced the plateaus which exist on the site, and slowed and sped up 
the erosion of channels and valley forms in various areas of the site.  

The follow on from these processes of uplifting, cracking, erosion, and 
large scale slips and movements is the topography and watersheds 
which capture and direct flows through the site. These watersheds and 
watercourses were mapped based on the contours of the site, and 
where you can see the erosional work of water in forming channels etc. 
through the land. These divisions of site informed my understanding 
of the conditions which underpin the site, which was helped by local 
knowledge from people who have lived or are living in the area. The 
topographical analysis continued through an analysis of the more 
detailed specifics of the site: each plateau was measured and analyzed 
in terms of its slope, its catchment, and the areas which it drains to. 
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Graph of seasonal variation of precipitation and percolation on site.

Figures 27, 28 29, and 30: Graphs showing the nature of 
the climatic environment of the site. From top left (opposite): 
27: Graph showing windrun by direction and annual sun path 
diagram. with associated windrun table. 
28: Monthly variation of rainfall, temperature (expressed as 
degree days), and sunlight expressed as percentages of 
annual.
29: Graph showing the rainfall, windspeed and wind direction 
hourly during cyclone wilma, a test storm that caused 
widestread geotechnical damage around the site. 
30: Graph of seasonal variation of precipitation and 
percolation on site.
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The retaining wall.
Any vertical piled wall in the ground will act as a stopper to the 
percolation of ground water, and therefore will act as a vertical pressure 
point for the groundwater. This essentially means that the built form acts 
as a geological pressure point, potentially increasing the likelihood of 
failure.

Plateau Catchments: an illustration.
Defining spaces in the site by plateau catchment has several important 
implications. The area of catchment which each plateau has will affect 
their likelihood of slipping or moving based on the amount of water 
pressure in the ground. If a drop of rain falls on a plateau, it contributes 
to the groundwater available to that plateau. The map of plateau 
catchments becomes more valuable than the watershed map in terms 
of determining which pieces of ground have more affective capacity. 
The more overlaps of catchments, the greater the affective capacity. 

This map can also show the importance of certain watersheds. The 
line of a watershed is effectively the ridge between two catchments. If 
a ridgeline has many overlaps, it is a more significant divider, and this 
too can begin to define the landscape in terms of groupings which are 
either more, or less, distinct from their neighbors. 

If fertilizer is placed on a plateau, or a plateau’s catchment with more 
affective capacity, it will percolate through to more areas, and therefore 
become theoretically more useful. However, because the most affective 
areas are at the tops of catchments, there is often less flow to direct 
water based movement through the system. Therefore the distribution 
will be slower on average than an area where there is more catchment 
above. This definition demonstrates the different qualities within the site 
that can be found by an in depth analysis of the existing situation. These 
qualities will of course be more relevant to some propositions than 
others. They are also not immediately obvious within the landscape.

Distribution through percolation is by no means reliable. Percolation 
is a slow process of the movement of water through the ground. It is 
likely that surface spread fertilizer for example would be washed away 
by the runoff from a large rain storm before it has a chance to enter the 
soil environment. It is therefore necessary to either: predict the weather 
over the period of absorption, reduce the time of absorption for the 
fertilizer, or find a means of inserting fertilizer into the system more 
directly in the affective zones. It is clear that knowing how the system 
acts gives the knowledge required to solve these problems. 

These analyses of the plateau catchments was a useful tool in defining 
the use of land and the extent to which runoff and percolation need to 
be affected to create optimized fertilization and decay nodes. 

The plateau catchments themselves are what generate the quantity of 
water which crosses a plateau. The geological system which underpins 
this site is determined and modified by the amount and distribution of 
the groundwater. A failure of a plateau or movement of the base material 
along a strata based failure plane is dependent on the presence of 
water as a lubricant. Thus, the modification of the groundwater systems 
and the catchments of the plateaus can be thought of as the creation 

Plateaus numbered.

Watershed importance- darker watersheds are more 
significant.

Catchment affective capacity.
Affective capacity is a measure of capacity of land to affect 
other areas of land through the water which flows through 
it. It is calculated by the number of plateaus that a given 
drop of water falling on a piece of land will touch. 

Figure 31: Diagram series showing the analysis of the plateaus 
of the site, and their affective capacity.
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of affects on the geological system, and its likelihood of failure or non-
failure. 

Data and Wind regional map
Data on the climatic environment of the site was gained through NIWAs 
climate database, CliFlo46, and was used to gain insights into the rainfall, 
runoff, thermal, and wind systems which act on the site. Anecdotal 
evidence was also gathered from interviewing local residents. The 
data gathered at this stage was hugely instrumental in determining the 
design to come. Locals explained that this site on the northern slopes of 
Pakiri hill had particularly bad problems with salt spray coming up from 
the coastline 1-2km to the northeast, as well as drifting up the valley 
from the northwest, where the valley widens on its way down to Pakiri 
beach. This salt was therefore borne on winds which came from these 
directions, and indeed there is a large amount of wind which does come 
in storms particularly from the northeast, verified by the climate data. 

There was an opportunity for insertion recognized in this salt laden 
wind: the sea spray causes a detrimental rusting effect to both cattle 
fences and metallic fittings on houses on the site, as well as potentially 
limiting or inhibiting the growth of certain plants on the site. Therefore a 
combination of windbreaks was proposed on the site to mitigate these 
winds. These windbreaks would act as porous insertions which would 
absorb the wind energy through either their porosity or their movement 
in the wind, like normal windbreaks. This absorption of wind energy 
would also absorb a large amount of the salt, thus concentrating this 
salt distribution on the windbreaks themselves, and potentially in the 
areas to which these windbreaks drained, either naturally or through 
altered drainage and water movement. 

The windbreaks were proposed in places where they would generate 
the largest affect or wind shade behind them. This meant an analysis of 
the topography in terms of the areas most easily sheltered from these 
directions, and the ridges which would produce the greatest affect in 
these areas. Theoretical windbreaks were then placed on these ridges, 
and their affects were measured through projecting a surface through 
the topography at heights up to 10m at 1m intervals. The wind shadow 
was generated through a rule of thumb taken from a paper on wind 
reduction for crops, where every meter of windbreak height shelters 
10m of field behind the windbreak in the direction of the wind. This 
resulted in a series of wind shade contours, which allowed an appraisal 
of which windbreaks produced the greatest affect for their height, and 
which changed the least with increasing height. 

The overlap of these wind shadow maps generated four distinct sets 
of conditioned areas within the site: full salt or no shelter from wind; 
blockage of wind from the northeastern direction; blockage of the 
northwestern updraft; and areas that could be sheltered from both 
directions; or areas without salt or wind. These areas served as the 
basis for further design decisions, and began to divide the site in terms 
of affects: this was the beginning of the conditional plan. The sites 
with least wind were naturally most suitable for comfort, and the least 
tolerant plants, while the areas without easy shelter from the wind were 
most suitable for the hardier plants, and were less suitable for areas 
with outdoor living without further environmental alteration. 

Figure 34:The resultant spaces: white cannot be sheltered, 
whilst purple can be completely sheltered from salt laden 
winds.

Figure 33: The basis for the windbreaks: areas that shelter 
from  northwest and northeast winds. 

Figure 32: Drawings exploring plugging into the site. Ground 
condition is emphasized.

46 The National Climate Database. NIWA. Accessed October 
6, 2012. http://cliflo.niwa.co.nz/.
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Wind is orchestrated by the same concept of permeability as water: 
wind impermeability creates affects and determines the wind conditions 
on both sides. The way both buildings and access are orchestrated 
orders the action of the wind. Plants and private spaces will generally 
benefit from less wind; wind can be used as a factor for altering plant 
growth; access ways can act as amplifiers for airborne effects. If 
wind can be amplified along access paths, it could facilitate certain 
movement through the site, or drying etc. 47

To affect the data is to affect a change: an illustrated idea 
with rainfall and groundwater.
Certain combinations of materials and properties can lead to elements 
which interact in specific or designed manners with the environment. 
If we think about the way in which the rainfall, percolation and runoff 
system works, we can gain insights as to how to change it. Figure 
30 demonstrates the interaction between these systems: rainfall 
reduces the deficit in the groundwater levels, and if it falls in sufficient 
quantities, it saturates the ground, and causes runoff. After rainfall, 
the groundwater level drops off at a certain rate over time (the rate 
is an inverted exponential curve with its maximum height at around 
150mm below ground, and a maximum rate approximately the same 
as the permeability of clay)48. If there was a material with a permeability 
which matched the initial rate at which the groundwater percolated 
away, and this material had a permanent supply of water above it, 
the groundwater would never have runoff, but also never stop being 
completely saturated. By applying a false ground, or permeable roof 
structure which captures rain and allows this low level permeability, the 
architecture is altering the environment and creating specific conditions 
which can be used for other purposes. This is useful for removing the 
effects of runoff from some areas where runoff is undesirable, allowing 
plants which prefer high moisture ground content greater amenity, or 
creating a long term low light plant passive irrigation system. It also 
provides the ability to affect through controlling permeability, percolation 
and runoff, the action of water on the geological system. 

This concept also ties nicely into the idea of controlling areas where 
vegetation is allowed to grow and decay, as well as fertilizer distribution. 
The above concept allows us to collect leaf litter through runoff into 
areas designated for the composting or decay, and also use runoff to 
distribute the nutrients created by this process, by designing specific 
catchments and containment areas for certain failure levels which relate 
to high rain return times. This also begins to set out predispositions for 
locations and maximum areas within catchments which will divide the 
site into appropriate areas and sections, and indeed will afford spaces 
for associated architectures to arise related to such factors as farming 
and growth. 

Thought experiment: decay system
This chapter is a relatively detailed explanation and analysis of some 
of the interactions which occur with the water based system of growth, 
runoff, and decay. The goal of this chapter is a system whereby affective 

Figure 35: Early drawn developments of design: permeability 
quickly comes to the fore as a basis for affect.

47 For additional discussion on the use of ventilation and air 
movement in architecture historically, see Banham, Reyner, 
The architecture of the well-tempered environment, 1969, 
which places great emphasis on the value of air flow for 
architecture, and discusses various means (both mundane 
and innovative) of effectively creating this air flow in 
architecture throughout. 

48 The National Climate Database.
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48 The National Climate Database.

insertions could be used to control the distribution of fertilizer around a 
project.

If we know the rate at which leaf litter from a nutrient source decays, 
and we know the frequency at which rainfalls over a certain depth occur 
on the site, we can design a system where a specifically designed 
decay pit will flush once in approximately the same time it takes for the 
leaf litter to decay to a certain level. This thought experiment begins this 
analysis: a stand of trees acts as a source for the decay of matter for a 
decay pit. This decay pit is designed to flush at certain intervals based 
on a designed and considered permeable insertion which changes 
the way water interacts with the ground below. This semi permeable 
insertion will only generate runoff when rainfall exceeds a certain 
amount by only holding a certain amount of rainfall in a storage medium 
such as gravel. 

If we increase the runoff generated, the decay time of the leaves must 
be correspondingly slower, and likewise if we have a leaf with a very 
long decay time, the runoff must be inhibited in order to flush the decay 
pit only once in that decay time. 

The impermeability of buildings fits well into this system too, creating 
opportunities for minor flushes regularly which ensure a large amount 
of leaves can be collected in spaces allocated for decay, and thus act 
to aid collection. However, the distribution of fertilizer can be designed 
to occur at much rarer intervals, corresponding to certain decay times 
for leaves.

This table shows the amount of rainfall which will occur on average 
once in the same period of time that it takes for the leaves of each 
species to decay to each level. If this level of rain corresponds to the 
storage of the pit of gravel, runoff and therefore fertilizer distribution will 
only occur on rainfalls of the same or greater level. 

Additional redundancy can be built into the drainage of the gravel water 
storage area: the permeability rate is very low. In winter it will probably 
flush very regularly through rainfalls on consecutive days totaling to 
more than the required amount, yet not producing enough volume to 
truly flush the system, thus ensuring that the necessary leaves are 
there, decaying appropriately. This ensures that at least this percentage 
is decayed by the next rainfall, assuming they correspond to the data. 
Deciduous trees also present an interesting opportunity in that they 
drop their leaves over a specific time period, which is followed by winter. 
The large average daily rain in winter would ensure the leaves would all 
be concentrated in one place, and that the decay process would start at 
a single time. This ensures that all the leaves are at the same state of 
decay at the time of flushing, as opposed to an evergreen tree, where 

Figure 36: Sections showing the layout of the thought 
experiment. 

 Mahoe Silver birch Alder Kahikatea Silver beech Rewarewa Tawa
Times per year:50% mass loss 15.1 12 9.2 7.3 5.2 2.4 2
Times per year: 80% mass loss 6.47 5.2 4 3.14 2.2 1.03 0.85
Corresponding depth of rainfall: 50% 18 21.1 25.3 27.9 34 47.08 48.7
Corresponding depth of rainfall: 80% 29.6 34 38.5 43.6 47.8 65.9 69

Table showing depth rainfall with return period corresponding to 
decay time for leaf 50% and 80% leaf mass loss: 49

49 This graph was generated from both data from  
The National Climate Database, NIWA, 
with information,  data and understanding from 
Hicks, Brendan J. and J. Lee Laboyrie. Preliminary estimates 
of mass-loss rates, changes in stable isotope composition, 
and invertebrate colonisation of evergreen and deciduous 
leaves in a Waikato, New Zealand, Stream in New Zealand 
Journal of Marine and Freshwater Research, Vol.33. 
Wellington, N.Z.: Royal Society of New Zealand, 1999, pages 
221 -232.
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the variation in leaf age could potentially cause problems. Deciduous 
trees are therefore a perfect nutrient source for these decay/fertilization 
nodes. 

The runoff generating mechanism will be similar to that outlined in 
the previous chapter, which allows water to percolate through itself to 
irrigate the ground below. If gravel is used as a medium, the gravel will 
eventually fill up with leaf litter and become a soil like matrix, through 
the inclusion of fine particles digested on the surface. This would result 
in a soil-like composition that will likely have the same permeability as 
the natural ground, and will therefore act as an excellent source for 
irrigating the groundwater below. 

Species, tree location, water content, forest, underwater, lignin content, 
temperature and altitude are all variables that modify the decay time 
for leaf litter to some degree. The systems and simulations in which 
these operate within, and the specificity which needs to be entered into 
to ensure the system works precisely as expected is too vast for the 
bounds of this thesis50. The scope of this thesis is to work out how a 
system might work, and provide the structures which afford its working 
through finding approximate figures and designing new systems to work 
loosely around those figures. In this it must be stressed that the goal is 
to demonstrate and explore the possibilities, and to follow all leads to 
their termination would serve no goal for the immediate advancement 
of this thesis.

The roof structure
The permeability of the runoff generating mechanism can be varied 
across its area, and will be used to change the dynamics of the ground 
both below it and adjacent to it. The landscape and formation of 
conditions below this blanketing false ground are formed by the way the 
environment acts through the insertion. The erosional properties will be 
accentuated below this ground by the lack of light affecting the ground, 
and therefore limiting the species which can grow there. 

Inserting certain types of gravels could also be effective, when 
combined with specific drip zones which would reduce growth and 
sediment accumulation within the gravel pits, and therefore keeping 
the gravel in a static state. Soils can be directed to erode in certain 
manners, creating areas of dynamic topography. Not only this, non-
eroding materials such as rocks could be placed in drip zones to 
maintain their height and location, acting as resisting factors within the 
environment.  The formation caused by harder rocks resisting vertical 
erosional forces eventually forms rock formations called Earth Pillars51, 
which can be highly significant features in the landscape, when time 
has allowed their formation. This idea could begin to form pathways and 
gardens within this sheltered space. A stone bowl placed on the ground 
would form a foot bowl which becomes a hand basin, which eventually 
can only serve as a bird bath as its relative height increases. The drip 
zones will define their adjacent spaces also, spaces where shelter is 
prevalent and where humans can occupy spaces without getting wet, 
allowing human action to become significant in defining the spaces and 
topography also. 

50 This note is provided as an indication of the complexity of 
these interactions: 
k is the coefficient of decay, and is effectively a measure of 
how fast leaf litter decays.

Important findings: The k values tended to 
decrease with latitude (LAT) and lignin content 
(LIGN) of litter but increased with temperature, 
precipitation and nutrient concentrations at the 
large spatial scale. Single factor such as climate, 
litter quality and geographic variable could not 
explain litter decomposition rates well. However, 
the combination of total nutrient (TN) elements and 
C:N accounted for 70.2% of the variation in the litter 
decomposition rates. The combination of LAT, MAT, 
C:N and TN accounted for 87.54% of the variation 
in the litter decomposition rates. These results 
indicate that litter quality is the most important 
direct regulator of litter decomposition at the global 
scale. This data synthesis revealed significant 
relationships between litter decomposition rates 
and the combination of climatic factor (MAT) and 
litter quality (C:N, TN). The global-scale empirical 
relationships developed here are useful for a better 
understanding and modeling of the effects of litter 
quality and climatic factors on litter decomposition 
rates.

Zhang, Deqiang, Dafeng Hui, Yiqi Luo, and Guoyi Zhou. 
Rates of litter decomposition in terrestrial ecosystems: 
global patterns and controlling factors. In Journal of Plant 
Ecology Vol. 1, No. 2. Oxford: Oxford Univ. Press. 2008, 
85–93.

Figure 37: Drawn sectional development showing the ways 
roof structures and permeability infulencing structures can 
alter ground conditions and contribute to systems.

51 For an explanation of this concept, see Holmes, Arthur, 
1890-1965. Principles of physical geology. New York, Ronald 
Press Co. 1965, 319.
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The light system: solar and view.
In terms of the urban layout of this project, the ability to access views 
and solar exposure are one of the most important drivers for built 
materiality. In order to maintain suitable solar exposure in the interior 
of a building, architecture must utilize reflection and refraction, as well 
as directed built orientation. The solar exposure on the site is a blanket 
system which affects all areas of the site evenly, however it is reduced 
by topographical changes and the insertions which architecture places 
in the site, such as windbreaks. It also changes significantly between 
summer and winter, where both the angle of the sun, and the duration 
of time that the sun is in the sky change dramatically on this site. 

The use of glass is the most logical way that sunlight can enter a 
building, yet it is not the only way: reflective and refractive surfaces, 
as well as light wells and other devices can be used to increase solar 
exposure in the interior. The major difference between the solar systems 
of the site and solar affects compared to other affects lies in the ability 
to reflect light. 

The most important views in the site lie to the north and northeast of the 
site, to Pakiri Beach and the Hauraki Gulf respectively. Because these 
views are of the sea, they naturally correspond to potential salt laden 
winds which could affect the site. As such, there are limited areas which 
can access the views from this site, and even less areas which can see 
both of the major views. The majority of the views from this site can only 
be seen through the windbreaks themselves. 

The built environment must therefore either occupy the ground at the 
base of the windbreak, or must occupy space further up the windbreak 
in order to achieve sufficient height to see the view. To place a building 
in the upper areas of the windbreak however would require a large 
amount of both structural and physical investment, and is nowhere 
near as feasible for what is fundamentally a very difficult quality to 
quantify the value of. If the built environment only occupies the base 
of the windbreak, and capitalizes on exterior views where possible 
whilst otherwise limiting itself to views within the site, there is a definite 
gain, for a negligible investment. The articulation windbreak and 
built occupying the same space became one of the most important 
generators for the design in the later stages. 

Figure 39: View map: Green is blockages from the north, 
Brown is blockages of the Pakiri beach view.

Figure 38: Summer solstice map includign windbreaks.
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Chapter 6: The design process.

The layout.
Based on the brief requirements for this project, there are two main 
desires for the site: one grown, one built. Within the grown, there are 
both productive and ecological requirements for the site. 
Architecture, because of its nature as a necessarily impermeable 
edifice within landscape, tends towards being used as both a mediator 
between, and catalyst for changes in environmental conditions. 

Plant growth, on the other hand, benefits from single combinations of 
conditions relative to water, light, soil type/depth etc., and slopes where 
water movement can be divided into smaller catchments and areas in 
order to bring about the required conditions for specific plants in specific 
areas. 

These two predispositions combined with factors such as the drainage 
of the windbreaks’ salt to form the layout and organization of the site 
into its urban scale plan. 

The plan shows areas generally suitable for buildings, areas where 
landscape terracing and drainage modification is logical, areas 
where buildings can capitalize on views, a road layout where roads 
are orchestrated to drain into wetland areas, and the windbreaks 
themselves. 

These are simply indications at a broad scale as to how the site analysis 
at that scale dictates the formation of an urban system which combines 
both built and landscape. In order to progress from this urban scale 
layout, a smaller area within the site needed to be selected and worked 
up at a scale much greater than 1:1000. 

The area selected for this workup was a lower area near the 
northwestern corner of the site; where there was a clear failure line 
within the geology, and evidence of horst and graben movement in 
the surface. The plateau on the western side borders the large drop 
to the Pakiri valley below. Because of its extremity, as well as a large 
upstream catchment, it is likely that this plateau is at a very high risk 
of failure. This smaller site selected for development also has a very 
complex topographical geometry that lends itself to many windbreaks, 
and therefore lower sunlight levels than the more open areas of the 
site. This site was selected because of the challenges and opportunities 
these factors presented, in that they forced the design to utilize affects 
to their greatest benefit in order to satisfy the demands of the brief. 

Figure 41: The development of layouts according to 
architecture as catalyst for environment. A large degree of 
emphasis was placed on the emphasis on water systems 
and growth.
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Models:
Models were made in order to experiment with other ways of affecting 
a complex system. A wood grain was chosen for its extremely highly 
wavy grain, as this would act as a physical embodiment of a segment 
of a complex system. The models investigated the different ways in 
which various tools interact naturally and directly with the material. The 
tools can be categorized by power or non-powered, blade size, amount 
of wood removed per blade stroke and force exerted per blade stroke. 

Certain trends occurred within these tests, and naturally some tools had 
much greater interaction with the grain than others. The precision of the 
tools varied greatly. The more precise the action of the tool, it can be 
said that the more precise the effect of the tool, but the less significant 
the relationship or interaction between tool and material was. Generally, 
the smaller the cutting piece or affecter, the smaller its affect, and 
therefore the less interaction there was, so the more precise the tool. 
The sander is the most obvious demonstrator of this principle, where 
smaller grained sandpapers produce finer finishes. The less removed 
per cut, the more precise. This applies to saws also: the powered bench 
saw, which rotates the fastest of any machine, creates the finest finish 
available, bar through ultra-fine sandpapers (600 particles per inch 
or more). The hand saws showed much greater relationship to grain, 
where the largest toothed hand saw dragged across the wood showed 
the most grain but for the chisel and simply splitting the wood. 

It can be gathered from this that in order to demonstrate the affect of 
a fluid environment in a precise or detailed way, a smaller measuring 
particle, such as grains of sand, are optimal, whilst boulders will not 
move until much greater forces are applied. It also follows logically that 
a larger stone will create more complex engagements and relationships 
to its surrounding environment than a sandy shore. Each particle size 
has optimums and creates specific relationships for specific functions. 
This is only common sense after all. The largest affector creates the 
largest effects. Examples of interactive spaces could be: eddy currents 
in air or water, pockets in which leaves can deposit themselves or decay 
within etc.

Directionality also plays a role within these interactions, as exhibited 
by the directionality of the saw in relation to the grain. The saw either 
clashes and breaks or rips, or cuts measuredly depending on the 
direction of the grain relative to the direction of the saw. In the same 
way, we can use this to illustrate the way in which wind will interact with 
an object with directional geometries or surfaces, relative to another. If 
a set of vertical louvers are placed in the wind, and tilted to 45 degrees, 
one surface will pull wind out of a parallel wind, creating large affects, 
whereas the other surface will create relatively small affective areas. 

Splitting the wood with a chisel creates an interesting transitional form: 
the wood’s form changes from a straight line into a complex geometry 
through the following of the grain. The chisel is a straight, bladed object 
which applies a downwards force onto the wood. The blade slices a 
certain amount of the wood “cleanly”, i.e. without considering the grain, 

Fine tooth saw on endgrain

Fine tooth saw crossgrain

Coarse tooth saw on endgrain

Coarse tooth saw crossgrain

Bench saw, Macrocarpa Hand saw, to and from.

Bench saw, Rimu

Band sawChisel split

Buzzer Drill and bandsaw
Figure 44: Image series showing tool/wood interactions. 
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and builds up force and tension in the wood as the wedged shape 
enters the wood. Eventually this tension becomes so great that the 
wood splits along the path that is easiest for it. This is generally directly 
with the grain. The straight edge catalyzes the wood to split itself, by 
applying a tension to the wood, and this tension causes the wood to 
part itself in the way that is natural to it. This method can be used as an 
analogy or insight to the way in which the geological landscape of this 
site can be affected by insertions: the insertion provides the requisite 
conditions for the action of the environment itself. The layering and 
cracks within or inherent to the sandstone provides the complexity 
so easily observed in the wood, and the water utilizes the inherent 
weaknesses in the material and increases its likelihood of failure along 
a failure surface. Naturally the position and magnitude of this force can 
be seen to be analogous to the position and magnitude of water or other 
condition applied to the sandstone. If applied in a weaker area, the 
likelihood of failure increases. 

Figure 45: Small box models investigating the interactions 
between insertion and medium grain size.

Figure 46: Clockwise: drum sander, sander and chisel, 
saw and sander, gauge.

Figure 47: 
The significant role grain or 
predispositions play in tool/
wood interactions.

The nature of the grain 
compared to the straight 
chisel line on the other side. 

Figure 48: Wood models laid out.
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Design Goals.
The design in this thesis was created with certain goals in mind, which 
acted to define the end product of the design. These goals were 
the overall desires of the project, and were as much as possible the 
resonance which was pursued throughout the project.52 

The goals were:
To maximize the opportunities latent within architecture for the creation 
of affects and benefits for both human and environmental desires. 
Mediate human and environmental desires.

To consider architecture primarily in terms of its affects. 

To design in such a way that satisfies both the human pressures on the 
site for development, and the potential environmental richness which 
can stem from the site as best possible.

To create defined spaces within the site appropriate for both exposure 
and enclosure as architectural concepts.

To define architecture as both catalyst and thoroughfare for the 
environmental conditions in the site.

To design in such a way that the maximum affect is created from the 
most minimal insertion; or to utilize frameworks as best possible in 
design.

To prevent damage or prolong life of building through positive 
relationships with environmental systems (to behave like a rock groyne 
does preventing coastal erosion etc.)

Adjacencies and program. 
In order to mediate between both human and ecological desires in this 
project through affects, it makes sense to list out the combinations of 
affects which are usable, and preferable for each programmatic space 
where possible. Some are easily identified because they are satisfied 
by spaces, while others, particularly in regards to ecological benefits, 
are more difficult to define in this manner, because they are qualitative 
concerns which apply to the project as a whole. Two explanatory 
examples are the maintenance of healthy runoff from site, and healthy 
percolated water for stream ecosystems down the valley, and the 
creation of native tree habitats for birds (which are distinctly spatial in 
their requirements). 

Each space within both human and ecological desires has a minimum 
required set of conditions within which it can operate, and an optimal set 
of conditions in which it will perform optimally. Unless otherwise stated, 
the below condition, above condition and adjacent conditions can be 
any combination of affects. Where an optimal set of conditions is known 
in terms of adjacent, above, or below, it will be stated and used. 

52 Resonance being the concept illustrated in Davis, Michael. 
Resonance,  a pursuit through three spaces, 1
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Ecological desires: 

Native Habitats for birds, insects and vegetation: 

Forest
Required: minimum of inhibition of sunlight, rain, percolation. 
Optimal: allow all affects. 

Stream
Required: Runoff and percolation.
Optimal: inhibited runoff, encouraged percolation, allowed sun, rainfall.
Below: percolation reduced or stopped.

Wetland
Required: Percolation, sunlight, and runoff.
Optimal: rainfall, percolation, runoff, and sunlight all allowed.
Adjacent potential: pollutant sources such as roading, roofing, or other 
impermeable non-natural sources. 
Below: percolation reduced or stopped.

General desires:
Minimal airborne pollution
An overall condition that requires no airborne pollutant sources to be 
exposed to winds without mitigation methods.

The maintenance of clean water leaving the site for streams and down 
valley effects
An overall condition that requires no waterborne pollutant sources to be 
exposed to winds without mitigation methods. Solved commonly by use 
of plant systems, particularly wetlands. 

Human desires: 
Interior / living space
Required: rain either inhibited or stopped; sunlight inhibited or better, 
wind inhibited, percolation and runoff stopped. 
Optimal: sunlight allowed or encouraged, wind stopped, rainfall stopped. 
Adjacencies: open or recreational space, views, access. Amplifies 
runoff to adjacent sections as well as potentially rain and wind.
Above: optimally impermeable surface, therefore amplified rain and 
runoff. 
Below: can be anything, benefits from inhibited permeability, or 
freely draining permeable materials as this reduces likely damage to 
materials.
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Private outdoor space 
Required: rain either inhibited or stopped; any form of light is ok, wind 
inhibited, percolation and runoff stopped. 
Optimal: sunlight allowed or encouraged, wind stopped, rainfall stopped. 
Adjacencies: living space. Amplifies runoff to adjacent sections as well 
as potentially rain and wind.
Above: optimally impermeable surface, therefore amplified rain and 
runoff. 
Below: same as interior space.

Recreational or play areas: public outdoor space
Required: sun: allowed or higher, wind inhibited, Rainfall allowed.
Optimal: conditions as required, with percolation increased and runoff 
decreased. 
Generally flat and therefore requiring retaining walls. Thus these can be 
placed at opportune places with preexisting retaining walls. 

Cooking facilities
Required wind: inhibited (ventilation), solar: any, rainfall: inhibited or 
stopped. 
Adjacent: living space. Also benefits from being adjacent to growing 
space. 

Services 
Required: Rain and Percolation stopped. 

Access (roads and paths)
Required: Runoff or percolation used in such a way that they are 
managed. Thus either no percolation and all runoff into a wetland, or 
percolation to an impermeable surface below ground. 
Optimum: wind amplified. 

Waste 
Required: Adjacency to wetland or other bioremediation, percolation 
inhibited or optimally stopped.

Tool sheds or storage space
Required: rainfall stopped, wind stopped to allowed.

Growth or productive areas (crops): 

Growth area 
Required: rainfall or percolation, Sunlight inhibited or better; percolation 
inhibited or better. 
Optimal: runoff from decay; Sunlight allowed; wind inhibited; rainfall 
allowed; percolation allowed.
Adjacencies: Decay area.
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Distribution area 
Same as growth area, but in the area below the runoff from a decay 
area.

Decay or composting area:
Adjacent to growth area, percolation encouraged, runoff inhibited, 
rainfall allowed. 
Gathers leaf litter or waste from growth area and combines with water to 
cause decay. Positioned in order to distribute to maximum area. 

General desires
Maximize production and habitation of space

What other conditional spaces could be created?

The pavilion – no rain, but otherwise standard – associated with living 
space. 

Windbreak – concentrates salt by absorbing wind energy. Major 
architectural insertion. 

Wind minimizedRain minimized Wind Amplified. Rain AmplifiedSolar MaximizedSolar daylighting Runoff Collected

Interior Native Flora

Streams

Recreation Access, Paths. Private GrowthPrivate Outdoor Wetland

Service AreasDecay WasteLivingCooking

Affect or requirement

Spaces

Specific functional spaces.

 
The Sandpit.
A sandpit was used as a modeling device to engage architecture with 
both ground and environment. It acted to bring about design through 
using mass blocks as elements of architectural space, where each 
block contained one set of conditions or affects, and engaging them 
with both each other, and site, through a small sandpit which acts as an 
assumed ground condition. 

In this way, what the model demonstrates is not the architectural 
elements of the walls, but the affects of these walls. The idea was that 
the boundary between one set of conditions and another represents an 
architectural insertion or an affective insertion. Thus, the boundaries, or 
the physical elements of architecture (wall, roof, etc.) are selected for 
the way they create these conditions on both sides. In this model, even 
an altered ground condition (one where percolation or runoff is altered 
for example) is considered as part of the architectural project.

Figure 49: Diagram showing the relationships outlined in the 
breif section between affective condition, space, and function.
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This modeling method refocuses the design process away from the 
architectural elements themselves, and towards their affects. As the 
affects are represented as spatial elements, this process for design 
forces the designer to consider all of the affects of every architectural 
element, and position them accordingly. The use of affective insertions 
to create relationships leads to an adjacent relationship, and therefore 
this model is suitable for its demonstration of this.

The modeling method was limited because of our reading of it: because 
it is a modeling of solids, it is difficult to grasp the complexities and 
gradients that go into making it up. For example, the amplification 
affect on the outside of a wall is most intense at the wall surface, and 
fades into nothing further from this surface; however, because it is 
represented as a solid volume, it is first interpreted as consuming the 
entirety of its volume. 

Because the model was intended as a tool for setting up adjacencies 
in conditions, it must be limited to lines and forms that can be set up 
as adjacent easily. While this is makes sense in terms of efficiently 
deploying and considering all the affects of a design, it is also limiting to 
the potential forms of architecture: curvilinear forms, for example cannot 
be easily represented or made in the sandpit. 

For this thesis, the value of designing in terms of adjacent affects 
is greater than that of more plastic and digital model. In a digital or 
plastic model, the design could be orientated around gradients or point 
sources, and therefore transform through digital simulation into an 
optimized setup. By designing through linear relationships and linear 
elements, the sandpit model and this thesis is able to more easily 
consider and demonstrate the results of architecture in regards to 
environment. An optimized model for the site may fall short because it 
does not ensure this consideration of the whole design which this tool 
enforces. 

In practice, this model became a tool for investigating not only the 
potential adjacencies that could be captured in terms of affects, but 
also how the built environment interacts with things around it. The 
models quickly began to investigate how architecture can colonize the 
landscape through affects and linkages; how architecture or blocks 
of conditions can mediate between two different levels, spaces, or 
conditions; how architecture touches or embeds itself into a ground 
condition. 

The later models in the sandpit were made in conjunction with sections 
and hand drawings. These models investigated the ideas of privacy, 
personal space, and mediating between two spaces. Some of the 
models investigated how the lower condition could open out into an 
area of developed or altered landscape, and how areas for potential 
growth could combine positively with the desires for privacy within the 
design. 

The final model investigates a windbreak system where impermeable 
elements could be used to treat different winds in different ways; and 
how the private built condition could integrate into that. This is expanded 
on in the next chapter.
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Figure 50: Layout of the models made in the sandpit.
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The idea and its failure:
Models represent combinations of conditions, gradients, and affects between 
them. 
There was difficulty reading wooden blocks as gradient conditions, and this 
created difficulties in progressing sandpit models.

Buildings on landscape.
Colonization of landscape through affects.

Mediation between two areas/spaces is it open to both? 
Different space as different conditions.

Investigation of ground - 
Exposed/covered, Draining/walled, Built within ground.

Tessellation/modulation; growth as the creator of privacy.

Systematic affectors and built as one mediator between 
systems, conditions, and spaces/levels.

Access and the difference between above condition and below 
condition: different systems on different sides.

Different affects for different directions: the wind system.

Figure 51: Image series detailing specific ideas and their progression through sandpit models.
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Chapter 7: Design documentation

The plan and that early revit model: the failure of the orthogonal 
grid. 
Initially, the design of built space was orientated such that the 
buildings would in themselves have a relationship to the windbreaks’ 
main axis. In this way, each building would maximize its view through 
having the maximum surface area exposed. However, through a 
combination of trial and error and consideration of the water systems 
of the site, it became clear that the buildings’ orientation compared to 
windbreaks was not as important as their relationship to topography. 
As the windbreaks themselves developed into the design, they became 
considered not as a finite wall element, but a series of elements that 
needed to be articulated and directed around the building forms that 
occupied the conditional boundary with them. In fact, as the design 
progressed, it became clear that even the articulation of the windbreaks 
themselves would need to be related more to the lay of the land than 
anything else.

The opportunity in the southerly.
There was a key moment in the development of this project, where 
a small site model forced the realization that only the northeasterly 
and northwesterly winds needed to be considered as negative and 
removed from the site. Other winds could be treated differently, perhaps 
even amplified in certain areas, so that they could accelerate drying 
processes, and provide a different feeling space to those areas where 
wind was removed. There was an opportunity highlighted by this model 
for the funneling of the southerly wind without modifying the design’s 
performance relative to the more detrimental salt laden winds. This 
opportunity forced the redirecting of the design. 

In order to amplify the southern wind, the windbreaks needed to act 
as harsh, impermeable surfaces in regards to one direction, while still 
presenting softer, absorptive edges in relation to the other wind. In order 
to achieve this, impermeable walls were positioned parallel with the salt 
laden winds, which would act to funnel the southerly wind through the 
central space, whilst directing it away from the more privatized spaces 
of the growing areas for the inhabitants. These new impermeable walls 
needed to have absorptive vegetation or structures in between them, on 
their northern sides, in order to remove the salt laden winds as before. 

These walls also became the basis for the orientation of built 
areas, where the buildings were orientated orthogonally from these 
impermeable walls. The walls’ normal also correspond approximately 
with the contours that they shelter due to the shape of the plateaus 
on this site. This orientated both the windbreaks and the built forms to 
the natural topography of the site. This orientation allows the design to 
fit into the site with much less incongruence than a design orientated 
based on the lines of the windbreaks at the overall site layout scale. 
The windbreak system affects multiple conditional differences within 
the site, and demonstrates the complexity of the interactions between 
affective insertion and environment. This system demonstrates that the 
affects of a design do not themselves vary, but the conditions which 
result from this interaction vary hugely: depending on the origin and 
speed of the wind, the wall may cause a high or low wind in a given 
space, or may reduce or redirect all wind which enters a space. The 

Figure 53: The drawn development of the plan according 
to firstly simply relationship to windbreak, and secondly the 
harnessing of the southerly wind.

Figure 54: The small lasercut site model that allowed the 
realization of the southerly wind as a different type of wind, 
and spatial generator for the site. 
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relationships the windbreak system has with the environment do not 
change with the wind, but because the wind direction changes, the 
conditions created by these relationships do change. This illustrates 
the permanence of an affect as opposed to a change, and the value 
which these relationships have because of their ability to permanently 
affect the action of the environment. 

The windbreaks essentially ensure against salt laden winds entering the 
site, while allowing or encouraging other winds in certain areas. 

The solar system 
In this design the surface is used as a demonstrative element which 
must facilitate both suitable light levels and thermal comfort for the 
interior. Because the impermeable built areas are located logically in 
terms of their relationship to windbreaks, the windbreak’s impermeability 
and inhibition of light provides a challenge in reaching acceptable 
lighting levels within the buildings.  

These issues with lighting could be solved by a simple solution such 
as making the windbreak walls out of a material such as glass, or 
penetrating the walls with windows. However, the more significant walls 
were kept, in order to both push the idea of architectural edifice as 
significant within its environment, and in the interests of pursuing the 
ideas and potential of affects. It became apparent later that this was 
a choice which not only served the purpose of being in keeping with 
the theme of the design and the thesis, but also caused a series of 
interesting results in regards to the spatial and conditional separation 
of the site. 

In terms of lighting the buildings, a solar system was designed where 
lighting the physical envelope of the built interior was the goal, and 
the ways in which these surfaces could be exposed to light was 
investigated. The first way in which this was achieved was to create 
spaces through which light could penetrate into the buildings: these 
spaces were both on the public and the private sides of the building. 
The public side space was lit through raising the tree windbreak canopy 
to a level above human occupation to let light through underneath, and 
the private side space was lit through the use of enclosed courtyards. 
Both these spaces were designed for with the purposes of both lighting 
the built interior, and providing space for the expansion of the interior 
space for social events and guests. 

Possibly the most key step in achieving suitable lighting was the use 
of reflective surfaces on existing structures, whose affects would bring 
light into the building at appropriate times of the day, when they were 
lacking. Because sunlight is a very directional environmental factor, 
these reflective surfaces, and the spaces through which the light 
penetrates can be designed specifically to bring light into the built at 
certain times, whilst restricting it at other times. Exposing windows to the 
sky to create daylighting is another major concern in terms of lighting, 
albeit one easier to achieve than direct sunlight. The key difference 
between the day and sun lighting is the heat transfer into a building that 
occurs with sunlighting, yet not nearly as significantly with daylighting. 
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Figure 55: The development of the solar system showing the amount 
of direct sunlight entering the three houses at certain times of the day. 
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The new slope of the terrace also serves to compound the groundwater 
pressure towards the outside, which increases the water pressure for 
the inhabitants. From this water tank, water is transmitted through 
standard below ground water supply pipes to housing below it. The 
water pressure for these houses will be dependant on the amount of 
rain falling at the time, and the residents will need to be aware of the 
changing dynamics of the environment in their lifestyles. 

The outer corner of the terrace also serves as the collection zone for 
the decaying organic matter grown on the garden terrace. As the depth 
of natural soil decreases, and the groundwater table rises towards the 
edge of the terrace, the runoff generated by rainfall will be increased 
most of the time. This is enhanced by a further impermeable layer 
just below the surface at the edge of the terrace, which acts as both 
confining layer for the percolation below, and as amplifier for the runoff 
from the surface. The depth at which this confining layer is located 
determines the amount of runoff generated by a specific storm. 

This impermeable layer at the very edge of the terrace becomes a 
concrete structure that operates as both decay tank and pure water tank 
(after the far edge of the permeable fill). The concrete structure slopes 
downwards, accelerating runoff towards the decay pit, whilst amplifying 
the groundwater pressure below. Through dictating the amount of runoff 
which is generated by rainfall, this design dictates how much rainfall is 
required to generate a runoff that will flush the decayed nutrients out to 
the next terrace. Because we know the frequency of the rainfalls, and 
can calculate the time organic matter takes to decay, we can design 
this system to flush at appropriate intervals in order to maximize the 
distribution of nutrients down the site. 

In terms of physically distributing matter down the site, there is a small 
concrete ledge/path attached to the outer edge of the retaining wall, 
which acts as a conduit from the decay pit on the outer corner of the 
terrace, to the middle of the lower one. With a large enough and rapid 
enough rainfall, it is likely that this system would simply overtop the 
path and distribute to the plateau directly below this outflow (which is 
generally about 2/3 of the way along the plateau below). 

This concrete constructed corner cap on the edge of the terrace that 
forms both water tank and decay pit is particularly interesting because of 
the way it serves the dual function of amplifying both the water pressure 
below ground, and the above ground runoff. It is a clear demonstration 
of the ability of a resistant material to create multiple affects and serve 
multiple purposes. 
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On spaces and privacy:
The private space and its associated exterior space for expansion of 
the private and social occasions are both designed in anticipation of 
the current increasing trend for digital space over physical space in 
our private lives. The smallness of the interior is only acceptable when 
accounting for the digital spaces we occupy in our private lives (in a 
computer or a television screen). The private space is intended to be 
solely used for just that: privacy. Outside of that small box is the area 
where guests are entertained, where you meet the residents around 
you, and where interaction occurs. Through this potential expansion of 
the private interior into the more public exterior space, this design forces 
a dependence of activity onto the occupants, where human activity is 
more related to the environmental conditions. However, it must also be 
noted that through the affective articulation beside these spaces, it is 
likely that these courtyards could be occupied for a much greater time 
than similar spaces in an unconcerned normative design. 

The orchestration of these spaces also allows for a further possibility 
for expansion and interaction for inhabitants: each unit is intended 
to be used as a single bedroom unit, for either a couple or a single 
person. For families to be accommodated into this design, the solution 
is equally simple: they would occupy as many units as they needed 
bedrooms. The relationships between one unit and another vary with 
the relationships they have to both the public path and access systems, 
and the private terraces behind them. Half of the units have their 
windbreaks placed over their semi private public courtyard space, while 
the other half has the windbreaks occupying their roof garden space. 
This articulation is determined by the level of the unit below the terrace: 
if the height difference is high, then the windbreak can occupy the roof 

Figure 70: Circulation diagram showing the 
negotiation of private and public from the 
path to the garden. 
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and therefore does not need to be so high. There is a set of connections 
between the units depending on the locations of these courtyards. The 
connection between a unit that has a windbreak on its roof and the 
unit below it lies in the private area of the design, whilst connecting the 
area with the courtyard on the public side to the unit below it requires 
travelling through the public access path itself. 

The more public connection can be likened to the relationship of 
neighbors in suburbia, while the relationship connection in the private 
space can be likened to that of a family, or at least that of a granny flat 
on a suburban property. These devices are how this design modulates 
interaction and community development.

On Species
This thesis focusses on the construction of the framework for growth 
and life by affecting the conditions within the site as more valuable 
than rigorously detailing the species which optimally would occupy 
that space. To dictate and plan the planting of the landscape does not 
advance the ideas of this thesis. The plants that occupy the spaces laid 
out in this design should be chosen and planted by the occupants of the 
site, according to their wishes. What this design does is to control how 
these plants interact and perform through providing a framework that 
specifies how conditions are created from the action of the environment. 
There is a choice of plants which would perform well in the conditions 
provided for them, and that this design ensures those conditions in 
certain areas. This design is thus affording the potential for humans 
and environment to interact. An illustratory list of potential species has 
been provided in appendix 3 to indicate the potential variety of choices 
for each general area/condition. 

Private growth areas.

Sheltered Native growth areas.

Non Remedial Wetlands.

Private (vegetable) gardens

Remedial Wetlands

Exposed native growth areas.

Growth areas draining to groundwater 
supply.

Growth areas with high water table.

Growth areas draining to water supply 
with high water table.

Windbreak trees.

A)

B)

C)

D)

E)

F)

G)

H)

I)

J)

Figure 71: Diagram showing the relationships between units 
as either public (blue) or private (green). 

Figure 72: Diagram showing coarse areas of planting conditions created within the site.
The true conditions variable, and are dependant on external environmental conditions 
at the time. As such a more true representation would be exptressed as gradients within 
the site. 
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Benefits/Value

The value of this thesis lies in its ability to create a designed solution which 
is efficient, environmentally orientated, and productive. 
The density and concentration of occupation along lines within the site allows 
for not only efficiency in terms of access and waste or service distribution, 
but also allows for the development of community through the interaction of 
public and private space. 

The following is a discussion on the viability, benefits and success of 
the design in achieving its goals of environmental synchronization and 
productivity. The total site area of the development, is 43700m2, of which 
11520 is impractical to build on because of steepness. This leaves a 
remainder of 32180m2 to be feasibly developed. 

This design allows for approximately 64 single bedroom units within this area, 
which equates to 1 bedroom unit per 502m2. This design also incorporates 
10000m2 of private gardens (156m2 per unit), and less than 5250m2 of 
impermeable area within the site (including access and built). The remaining 
16900m2 is devoted to ecological growth in the public area of the site. This 
results in a total of 12% of the site being taken up by impermeable insertions, 
with none of that impermeable area unconsidered or freely draining. 

In a storm the size of cyclone Wilma, the sample 50 year storm that caused 
geotechnical failures around the site, would generate 1932 cubic meters 
of water, which would be absorbed by approximately 3864m2 of wetland 
terraces. This design accommodates 2732m2 of wetland terraces within its 
boundaries, and would therefore likely mitigate the majority of runoff from 
such a huge storm. The wetlands described in this design on this site could 
hold all of the runoff from this site in a rainfall of up to 260mm. no storms in 
the last thirty years have dropped this much rain in a single day, and only one 
storm has dropped more than this depth much rain over 3 days.  

These figures can be compared to a standard New Zealand suburban 
area. The approximately corresponding figures for suburban Auckland are 
a 3 bedroom house crammed onto the standard quarter acre development 
zone, and a 45% impermeable site coverage (the maximum for the Auckland 
area is 60%) 54, along with approximately 200m2 of road  associated with 
each property (a figure taken from averaging several small properties in St 
Johns). From these approximations, this site fits a total of 27 three bedroom 
houses, or 81 bedrooms. The corresponding amount of impermeable area is 
approximately 17000m2, with the remaining 15000m2 exclusively for private 
use. If a storm the size of cyclone Wilma hit this development, this site would 
generate 6213 cubic meters of water in pure runoff, from this small site alone. 
If a terraced wetland such as the one described in this design project were to 
be placed below such a development, it would need to be 620m long in order 
to store this amount of water. From a site only 200m long, it is clear that this 
is highly impractical. 

This is not simply an illustration of the advantages of a denser, tighter 
way of thinking about design. It is a demonstration of the significance of 
permeabilities and the benefits of understanding the material implications of 
the actions we take when designing. Through considering how architecture 
acts in the environment we can create designs that work within the 
environment, as opposed to challenging its action. 

54 New Zealand. Auckland City Council. City of 
Auckland- District Plan. Isthmus section - Operative 
1999. Clause 7.8.1.6: Maximum Paved Impermeable 
Surface. Updated 16/04/2012,  Page C14.

Figure 73 (opposite): Axonometric showing the affects 
and affective elements of the design.
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Figure 80: Image series demonstrating wood model made for final presentation.

This physical model demonstrates not only the three dimensional relationships 
between the areas of the site, but the relationship the sections of the site have 
to the systems beyond the two dimensional representation that a section 
conveys. 
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Figure 84: Diagram showing the interaction of condition and function in architecture at 
built scale.
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Appendices.

Appendix 1:Analysis of the design process of project 
two: Puysegur Point. 

Image pages reference: 
In this section the image sheets located just after this section in the 
document be used as a reference for the text describing the design 
process. The pages and their corresponding topics are:
1: Precedents used in the design process: natural, architectural, and 
turbines.
2: Site information and early studies. 
3: Design process at the later stages: turning the research into a 
building, and the short wind analysis of the tunnel of the building.

Introduction to the project:
In this project the design process covered: precedents, modern energy 
capture, site, studies, transformation into physical design, and minor 
environmental analysis of the design. In designing this project, a 
fairly linear design process was used. The goal of the process was 
that the resulting architecture would be integrated (equally) into, and 
beneficially use, the environment, as per the intention of this thesis. The 
initial goals and values of equal environmental integration were lost at 
various stages of this process. This was primarily because the goal of 
the project was to generate a building, and therefore the architectural 
predispositions which were present in the design process were allowed 
to control the way the design went. 

Background research and precedents:
The design of this project began by looking at various compositions 
and objects which engage in any relationship with their contexts 
(particularly a mutual or two-way relationship). I hoped that through 
looking at these exchanges of information between different parts 
of what is essentially one system I could develop an architectural 
language for a more environmentally integrated architecture. Climatic 
and geological conditions dominated the way in which the interactions 
were orchestrated, as well as strongly influencing the aesthetics of 
changes made in either environment or object. 
In looking at architecture in extreme environments there was a large 
amount of architectural variability, even within the same climate, and 
building type. I have found a collection of contrasting shacks and 
huts on Svalbard; an archipelago north of the arctic circle. Almost 
none of these huts have similar construction or materials despite the 
similarities in location and climate. It seems that these huts and shacks 
are generally assembled rapidly with whatever materials are available 
and/or are easier to construct with. The style is then dependent on 
the materials, as well as the permanence of the building. Therefore 
these shacks showed no collective information useful for forming an 
architectural language. 
There is certainly a relationship to both the snow and the underground 
resources in the workings of the town of Barentsburg, Svalbard. The 
town appears to have two entirely different feelings to it: living space, 
and working space. The living space appears more disconnected from 
the environment, however, this is probably necessary through the 
months of darkness in winter. The town has many relationships to both 
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its own workings and the workings of its environments around it, and 
warrants further investigation relating to this thesis.

The edifices of modernity’s environmental energy capture, turbines and 
generators certainly have their own architectural language that relates 
to the action of the environment. After all, that is their function to relate 
to the environment in such a way that they capture its energy (refer to 
the windmill example in the precedents section). These structures need 
no further maximizing. 

Site Selection:
Puysegur Point, on the southwest corner of Fiordland National Park 
was chosen to be the site for this project because it has some of the 
most extreme and consistent winds in the country, a high frequency of 
both southerly and westerly storms and a high annual rainfall. It is also 
a place rarely visited, with a lighthouse, and a few historic lighthouse 
keepers buildings. It is a well suited testing ground for environmental 
integration, as well as pushing the boundaries of architectural 
resistance.

Process:
A series of small studies which would control the wind to a varying 
extent were designed and modelled. These were successful starters for 
the design process. The studies began by attempting to see what kind 
of shape would divert the wind, without ever being hit directly by the 
brunt of its force. In order to do this effectively the single panels began 
to fold and form into more complex shapes. There always needed to be 
a specific condition met in order to achieve the required wind direction 
with minimal force, such as “the wind may blow from any direction of 
the compass, but may not blow at any angle above or below horizontal”. 

The other idea of small scale wind alteration worked on was the idea 
of having a series of curving panels into the wind which redirect the 
wind by their curvature, and over a certain distance would create 
spaces within the plates where two sets of curves diverge, creating a 
calm space. This idea could be orchestrated to meet almost any wind 
accurately and direct it within itself and through the building complex 
with reliability and accuracy.

The design of this building was originally intended to be an emergency 
shelter, however over time it became clear that there was very little 
programmatic interaction with the environment possible with an 
emergency shelter, and that it needed more function and therefore 
more complexity in order to have a reasonable amount of architecture-
environment relationships. Ironically it was these programmatic 
relationships which were one of the major flaws in the end result of this 
design process.

The design of the building project began by attempting to use the 
slanted elements in constructions which would always minimize wind in 
a specific location. The projects often became embedded in the ground, 
as the ground is a basis for the winds movement in space. Because 
the wind has a relatively constant pressure across a ground surface, 
the architectural edifice can easily avoid the majority of the wind by 
stepping down the ground plane. This did give an interesting opportunity 
in the idea that the top surface alone was the engaging surface for the 
climatic environment, and the embedded environment began to engage 
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with geological and groundwater processes. Unfortunately the desire 
to turn these collections in space into a building led to the very limiting 
conclusion that the majority of architectural spaces require a solid 
barrier and no interior wind. 

It was at this point that sections began to emerge based on both 
programmatic and comfort concerns. The idea of a living space above 
and to the north of a cooking space was drawn, with a wind barrier 
that would reduce wind affecting what would be a large, well lit space. 
The cooking space below would both heat the living space with wasted 
cooking heat, and take light in via a light well corresponding to the stair 
which linked the spaces. This idea seemed so efficient that it remained 
with the project until the presentation at the end of the first semester. 
This idea was a predisposition for efficient and logical spaces that 
was applied to the design, and which limited the interactions possible 
between the environment and the architecture.

There were attempts to free up the building from the ideas that were 
limiting its formal development, through butter paper sketches which 
created interesting interactions between architecture and environment 
at the rear of the building, with places where wind currents overlapped 
and the combined pressures were used to draw smoke from a fire pit 
area, and circulate heat. However, these attempts failed to create any 
significant changes to the almost “locked in” front area of the building. 

The major driver for design in these later stages was undoubtedly 
the focus on the potential interactions and overlaps between the 
architecture’s functional concerns, and the potential environmental 
opportunities which could be harnessed. Often the conditions required 
for these interactions were met through the way the architecture 
orchestrated the environment, but these conditions continued around 
the building despite the fact that they were not needed: there was 
overflow and excess because of the single minded focus of the design 
process. It is likely that the focus of the design process on these 
interactions was a limiting factor in the freedom of the designs too. 

Assessment: 
This design process was useful and necessary to go through. It has 
taught me things that may be useful as information or ideas for future 
design projects. It has drawn a line that separates the processes and 
difficulties which my common design process uses from the potential 
new design processes which may be relevant to this project. The 
architectural predispositions I have limit the realization of this thesis, 
and as such I must deviate from them. 

Uses or learning gained from this project: 
The following are examples of where the designing of this project has 
given me ideas which can be carried forward into the next stage of this 
thesis. 

In the early stages of design, it became clear that a deflector is a 
reorganizer of wind. It generates an area where more wind is entering 
than usual (or a focus), and an area where there is less wind, or it is 
calmer. The wind energy is not lost, or absorbed by a deflector unless 
the wind affects the materials or physical state of the deflector (such as 
a hedge’s leaves vibrating).
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A deflector can be a built and therefore functional director, or it can be 
simply associated with the environment, not a non-building element. 

The idea of creating a formwork that orchestrates the environment was 
an idea that inspired the early design models, but it was lost in the later 
stages of the design. Formwork was an idea similar to designing the 
environment, where architectural elements have no purpose other than 
to affect the way the environment acts. The idea of a setup that does 
nothing alone, but something over time, or that becomes special with 
environmental action acting in a particular way. 

The flaw in the process:
“What is the purpose?”, “There has to be a logic”. These two notes 
scrawled on my butter paper pad support my argument that architectural 
predispositions and the way we design tend towards a rational 
domination of the environment. The focus of the design (environmental 
integration) was interrupted by a need (or predisposition) for this 
project’s design to be related to other design projects I have designed 
in the past. The drive for an architectural logic such as this to be applied 
to a formwork or composition that is not necessary architectural is 
fundamentally wrong. The goal of this thesis is to create something 
which acts in a way that is different from current architecture, 
particularly in regards to its associated environment. If we then apply 
an architectural logic (which comes from a train of thought in which 
architecture dominates its environment) to this project, we are going 
against the way in which this thesis should be operating. By inserting 
this architectural logic/rationale, we are not only tainting the way in 
which the thesis should be operating, but we are also perhaps allowing 
a set of principles into the project  which may work antithetically to this 
thesis and it’s realization in projects. 

Argument/futurework/conclusion

 
The problem: 
In the relationship between architecture and its environment, 
architecture must create spaces which allow no environmental 
conditions entry (such as a plant room, or a cinema), as well as other 
spaces which let specific, controlled conditions to be used (windows, 
blinds or curtains, ventilation, etc. Beyond these two basic points, 
architecture can allow forms which sculpt or change the environment, 
and can create spaces which allow more connection to the environment. 
These illustrations demonstrate that architecture is in control of 
its relationships with its environment. It is always the properties of 
the architecture which allow or deny the action of the environment. 
Architecture’s nature, or strength, as the resistant object in the action of 
the environment has improved to the point that resistance is no longer 
the key feature of the relationship. The nature of “resisting something” 
implies a degree of difficulty, challenge, and a chance of failure. Today’s 
architecture presents such harsh edges to the environment that the 
resistance is certain, and therefore the relationship has become one of 
a dominance of architecture. Architecture’s goals are secure; whereas 
the environment’s action in the realm of architecture is failing (it has no 
effects and nothing to engage with in the relationship). 
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In order for the goals outlined in this thesis to be met, the environment 
must engage with architecture on equal terms. The environment must 
affect the building, and must affect specific areas in specific ways. The 
architectural predispositions outlined in the previous section, perhaps 
even the very nature of how architecture is considered prevents this 
equal footing relationship. Therefore in order to achieve this relationship, 
these predispositions must be completely ignored at most stages of 
design. It may be necessary to begin the next project by not considering 
the built nature of the project at all, but instead to only consider the 
action of the environment.

The Solution proposed at the time:
If architecture’s predisposition for resistance has become so strong that 
it dominates the landscape, then perhaps the solution is to invert the 
situation. The environment, by dominating the architecture, would force 
the architecture into a submissive and more integrated position. 

This inversion requires a two stage design process. First, the 
environment itself must be designed. This means that the environment 
should be directed into a form, or several forms. The connections and 
separations within the designed environment will begin to inform the 
architecture which will follow. Secondly the built form must be designed 
to orchestrate this design, as well as to find points which might be 
useful to it, and plug into them. By designing the built form around the 
new parameters for environmental action, and synonymously using 
the built form to create that new environment, the new relationships 
are set up at the same time for architecture and environment. 
Because the environmental design is acting as a generator for built 
form, the architectural aspects must make themselves conform to the 
environment’s predispositions. 

The environment should be designed freely and without architectural 
ideas or conditions associated with it. Perhaps that means nothing but 
finding a form for the environment through modelling and trial and error. 
Perhaps the basis for an environmental design could be found in the 
environment’s predispositions in the area: rain erodes down channels 
in softer rock based on the topography, the wind blows like a blanket 
over an area and speed increases around trees, while decreasing 
behind them. Topography increases wind in certain areas. Geology 
either trends towards uplift or dropping ground, depending on location, 
however sedimentation is predisposed to follow water. Is this a basis for 
designing or editing the environment and its action? 

In conclusion, the design of Project Two was begun with good intentions, 
but was marred by architectural predispositions. The environmental 
integration was put to the side by a relational association between the 
living and the cooking space, which acted as a generator, beginning 
a series of further relationships between programmatic elements that 
defined the general form of the building. In order to free the building 
into a less builderly and less predetermined form, the environment 
needs to be considered as the primary element for design focus, 
and the architecture must be made to emerge around this already 
designed form (or series of forms). The design of the environment is 
a new challenge which will undoubtedly produce problems of logic and 
programming in the buildings resultant, but it focusses the architecture 
firmly on the subject matter of the thesis, and this will be a significant 
step forward.
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Fold out page 1: Precedents.

Rocks interacting with fluid systems shown by particle interaction.

Rocks interacting with the wind aspect of the environment: the language of ventifacts.

Environments which show interaction with ice and glacial action over long periods of geological time: Mostly from Svalbard.

Environments which show interaction with strong river action, desertification, and wind landscapes - Varied locations.

Interaction between shacks or huts and their environment and location: materials available dictate building. No language for dealing with environment.

Two polar communities: Barentsburg in Svalbard with heavy relationship to geological resources, and Dundas/Thule air base, Greenland.

Villages and edifices that I beleive have found their place in relation to the environment: a farming community, a ruined fort, and a monastery around the Nepalese Himalayas.

The modern devices of power generation: turbines operate within the language of the environment and have outputs 
that benefit a completely different environment. The lighthouse too shows its dominance over the environment.
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Site ananlysis: Puysegur Point is on the southwestern tip of the South Island, and bears the brunt of many of the weather patterns that circulate New Zealand, most significantly westerlies.

Fold out page 2: Site information and studies of wind deflectors.

Studies of the simple deflector and the more common shapes that can be made without presenting a perpendicular fact to horizontal wind.

The models of deflectors, from simple to complex. The lower, later iterations can be imagined into a 3d structure providing various qualities of environmental exposure throughout.
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Drawn development of the built half of the project: beginning with deflectors and negotiating the ground plane. 

The section emerges from programmatic concerns.

Attempts at freeing up the rear of the building to create a more dynamic proposition.

The environment was not a dominant enough idea to dominate the functional concerns of architecture. The final sketchy plan is on the right. all sections were drawn and defined from this drawing.

Diagrams, sections and analysis. the wind was funnelled through a central corridoor, increasing wind speed to benefit fanning and ventilation when needed inside, then let loose to interact with 
wind currents from above.

Fold out page 3: The development from research into a building project.
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Figures 86, 87, and 89: image sheets taken from project one 
(Semester 1, 2012).
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APPENDIX 2: Site analysis- current project.

Geology of the Pakiri Hill area.
Pakiri Hill is formed by the uplifting of flat sandstone on a bedding of 
harder greywacke rock. The majority of Pakiri Hill is formed of “Pakiri 
Formation”, which is a volcanic-rich turbidite (primarily formed by 
underwater avalanches) sandstone formed under the ocean. The 
tectonic movement and volcanism in the Auckland region caused large 
amounts of relatively uniform sands and silts to be deposited on the 
sea floor in a relatively short space of time. Underwater avalanches 
of denser, sediment laden fluid in the Auckland region caused thick 
beds of this material to be deposited. An analogy to these dense fluid 
avalanches is “ribena”, or any dense liquid, pouring down the side of 
a drinking glass, to pool and mix at the bottom. In between significant 
seismic events, organic deposits from pelagic (of the sea) life cause a 
layer on the sea floor which has different composition to the sand and 
silt deposited by avalanches. As these deposits are compressed and 
hardened into sandstone, these layers of deposition remain distinct. In 
sedimentary rocks, these layers of deposition are called strata. These 
strata, being based on different chemicals, have different strengths, 
and different ways of eroding. Generally, in turbidite sandstone, the 
strata deposited by avalanches have greater consistency and therefore 
greater strength than those deposited by other means. This causes 
variation in the strength of sandstone, and potentially surfaces which 
could fail and cause sliding in a slope. 

The process of uplifting is caused by tectonic movement and volcanism 
in the Auckland area. In the case of Pakiri Hill, the uplifting is focused 
on a single ridgeline which runs approximately east-west. The process 
of uplifting naturally cracks the rock in different ways, as there are large 
forces acting in both compression and tension on the rock. This uplift 
was encouraged by pressure from basalt lava underneath the area. 
This basalt lava forced its way through the cracks in the ridgeline and is 
expressed today in certain parts of the Pakiri area, such as Ti Point, and 
a small outcrop near the ridgeline, locally known as barrow Hill. 

As a result of what appears to be east-west cracking and uplifting of 
sandstone, the landscape of Pakiri Hill is dominated by tilted plateaus 
of the Pakiri formation sandstone, tilting down towards the north on 
the north side of the ridge, and tilting down towards the south on the 
southern side. These plateaus are distinct from the valleys and ravines 
around them, some of which are very deep. The plateaus on the 
northern side of the range are much more widespread, and therefore it 
can be assumed that the sandstone below is generally less cracked or 
of a stronger and more cohesive makeup than that on the southern side 
of the Hill, where smaller plateaus are interspersed with deeper, steeper 
erosion formed gulleys and valleys.

On both sides of the Hill, the plateaus appear to be in themselves 
broken up into smaller areas, where one flat section may have a steep 
15m fall to another significant flat section. This can be rationalized 
by realizing that there are small cracks through some layers of the 
sandstone, which may only penetrate 4 or 5 strata. These cracks would 
let water and/or air through, which could have eroding or weathering 
effects on the stone. 
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Water flowing down the crack would naturally seek a way out at the 
base, and increase water pressure above normal levels in heavy rain 
and ground saturation. This water would find it’s easiest way out through 
a weaker layer, or a layer in between the more cohesive turbidite layers. 
The eroding action of this water through weaker strata would weaken 
them further, and gradually increase the likelihood of the sandstone 
block above moving or sliding on the weaker layer, particularly in times 
of heavy rain, where the water pressure behind the block would reach 
their highest levels. The water in the gap between the strata decreases 
the frictional resistance of that layer significantly, and exerts a upwards 
force on the block above. It is said to float the block off. Obviously the 
layer does not physically float off, but the forces act on it in similar ways.

The movement of a single block of sandstone down the slope of the 
plateau would leave a tension, or a gap or void behind it. If there is 
another block with sub parallel cracks around it perpendicular to 
the direction of the strata, this block may drop. This feature is called 
a graben, and the blocks which retain their height are called horsts. 
Because there are many cracks in this sandstone, particularly in areas 
of high stress, or at the surface, this dropping of an area of ground 
is relatively common, and grabens can be observed in several places 
along Pakiri Hill. 

There are several places along Pakiri Hill where exposed boulders 
of sandstone can be seen. The sandstone in this area undergoes a 
weathering process called spheroidal weathering, where a cuboid 
block of sandstone, either in situ in its stratum, or exposed by a slip or 
rockslide is weathered in consecutive layers, with corners and edges 
being eroded first, due to their increased exposure to weathering factors 
such as sun, wind, and water.  

It is possible that in this sandstone, the shrinking and swelling of the 
outer layer due to the presence of water may lead to internal tension 
cracking and the layering appearance of weathered sandstone. 

It is also possible that the entry of water into the sandstone and the 
drying of the sandstone causes some mineral to be pushed further into 
the stone, rather like ink runs with the flow of water through blotting 
paper. This could form a concentration of a mineral at the interior 
boundary, or the limit of the water’s penetration, and this boundary layer 
could cause the onion like layering of the weathering process. 
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Site – Current climate and trends.

Salt spray comes from northeasterly storms or winds on dry days. 
Rainfall is not from any wind direction specifically, but approximately 
follows the everyday statistics of wind direction prevalence. That being 
said, rain and wind often come together. 

Figure 89: Graph of rainfall (X Axis) and wind speed and direction.

The average windspeed on no rain days is 13.8 km/hr

The average windspeed on days with less than 1mm rain is 14.3 km/
hour.

The average windspeed on days with greater than 1mm of rain is 19.5 
km/hour

The average windspeed on days with greater than 10mm of rain is 21.5 
km/hour

Large amounts of wind comes from wide western angles. Little wind 
from southeast and northerly directions. Significant wind occurs from the 
northeast, and this wind brings the salt spray from wave action.
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There is a general deficit of groundwater between the months of 
October to April/May. Between May and October the ground varies 
between small amounts of deficit, saturation, and runoff, which is 
common with rainfalls over 10mm per day.

Cyclone Wilma

Figure 90: Cyclone wilma hourly rainfall and windspeed. 

Figure 91: Cyclone wilma Daily rainfall, runoff and deficit.

Slips were observed in the area during cyclone Wilma in January 2011. 
This is therefore a test storm, where any rain above this point can be 
assumed to be damaging to the ground, and have a significant effect on 
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any processes relating to that.  In this storm, 368mm of rain fell, which 
was can be further broken down into two distinct drops, where there 
were 151mm on the 22nd of January, and 193mm on the 28th of January. 
In this storm, the highest winds were between the two drops of rain, and 
the first rainfall immediately preceded a large increase in wind speed (a 
threefold increase in wind speed). Cyclone Wilma is reported to have 
caused 50 year flood events. 

If we assume that views are the predominant driver for residence 
location, then the site’s area is significantly limited. The view of Pakiri 
beach to the north can be seen from most of the plateau area of the 
site, but views are limited significantly as altitude decreases. Under 
225m elevation, the view is more of a valley view than a sea view. 
Above 250m the view encompasses almost a full 120 degree horizon 
line to the north-northeast.

Total plateau area: 690000
Lowest point of plateau land: 165m
Area above 200m: 570000
Area above 225m: 470000
Area above 250m: 335,000 (all currently existing houses are above this 
level.)
Highest point in Rodney Road ridge above site: 330m
Highest point in district: Tamahunga: 437m 

Salty soil
Salty soil is an inhibitor for many plants, therefore you can grow 
specific coastal plants without so much risk of overtaking or the system 
(environment) killing those plants: ideal. Salt gardens. Salt soil doesn’t 
grow either. 

Therefore the building won’t grow. Grain size. Soil is not plants. Gravel 
gabions. Gap3 etc. net 2mm gravel 3. Net/accumulation of soils: 
drainage over summer, accumulation in winter. Distribution of silts in 
winter through washouts. Needs more rocky soil though. 

The division always leads to a more/less relationship: more on this side, 
less on that side. This is an amplification of the environmental factor, 
which leads to a point where it can be used. Thus the environmental 
plan leads to the integration of architecture by reducing the complex 
overall environment into parts that are of a scale and of sufficient 
significance that they can be used and integrated into by architecture. 

Slopes which face northwest will be considered more likely to be salty. 
Slopes that face west-south will be considered to be non-salty slopes, 
and worthy of protection. Salt wind breaks and their most likely locations 
and affective areas to follow. Also area variability based on wind break 
height to follow.
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  Mahoe Silver birch Alder Kahikatea Silver 
beech Rewarewa Tawa 

Times per year:50% mass loss 15.0657 12.0526 9.248788 7.27446 5.176311 2.395397 1.995469 
Times per year: 20% mass loss 6.47624 5.19981 3.986769 3.131838 2.206166 1.031903 0.853077 

Corresponding depth of rainfall: 50% 18 21.1 25.3 27.9 34 47.08 48.7 
Corresponding depth of rainfall: 20% 29.6 34 38.5 43.6 47.8 65.9 69 

 

0

10

20

30

40

50

60

70

80

Mahoe Silver birch Alder Kahikatea Silver beech Rewarewa Tawa

Times per year:50% mass loss
Times per year: 20% mass loss
Corresponding depth of rainfall: 50%
Corresponding depth of rainfall: 20%

0 0.25 0.5 0.75 1 year

100

80

60

40

20

Percentage leaf mass loss over time

Time (years)

0

50

100

150

200

250

rain (mm)

runoff (mm)

Return Period (years - logarithmic)
210.21 0.05 0.02 0.01

Return periods by rainfall amount.
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January February March April May June July August September October November December

Percentage rainfall 6.7 5.78 8.98 7.73 8.76 10.97 11.04 10.2 8.69 7.67 6.11 6.49

Percentage degree days 9.4 9.57 9.43 8.4 7.28 6.37 5.86 6.09 6.42 7.02 7.83 8.66

Percentage sunlight 11.36 9.47 8.08 7.71 7.01 5.57 6.88 7.29 7.36 8.71 9.56 11
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Figure 92: Other relevant graphs. 
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Appendix 3: Plant species.

The following are simply token examples of species and descriptions 
in order to demonstrate the value of the conditions in determining plant 
species. The information was gathered from nursery websites for B, 
C, and J, whilst the wetland information was sourced from a NIWA 
publication on wetland design in New Zealand.  It is worth making the 
point that there is a phenomenal amount of information and resources 
on the growing of plants and their required conditions, which makes 
selecting the correct species for a specific condition or garden extremely 
easy. Here is an example of the fanatastic resources online to help in 
selecting plants from southern woods plant nursery. 

Sources: 
Oratia Plant nursery Catalogue.  http://www.oratianatives.co.nz/
accessed 5/11/2012

Southern Woods Plant Catalogue.  http://www.southernwoods.co.nz/
search.asp accessed 5/11/2012

The letters are associated with the legend for the species diagram at 
the end of chapter 7.

B) Low water table/dry conditions plants.
FernAsplenium bulbiferum X lamprophyllum
A natural hybrid between Asplenium bulbiferum and A. lamprophyllum. 
It prefers shade and a well drained position.

FernAsplenium x lucrosum - Hen & Chicken Fern
A popular fern with graceful feathery fronds which develop bulbils. An 
excellent indoor ornamental. However these plants are in fact a sterile 
hybrid with a Norfolk Island species . (A. bulbiferum x A. dimorphum).

Lily & Iris-like
Astelia grandis - Swamp Astelia
Olive green flax-like leaves. Large 2m clumps, prefers swamps up to 
50cm deep but grows in drier gardens.

Grass
Australopyrum calcis subsp. calcis - Limestone wheatgrass
A fine wispy grass also rare and very similar to Australopyrum calcis 
ssp optatum. Known from two extremely restricted sites in the Leatham 
Valley, South Marlborough.

Tree
Beilschmiedia tarairi - Taraire
Grand specimen tree. New growth olive green. Flowers in spring with 
large date-like fruit in June. Frost tender.
ShrubBrachyglottis Alfred Atkinson 
Large pale green, serrated leaves. White flowers (summer). Difficult in 
high humidity. Lemon scented when warmed by sun
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Shrub
Brachyglottis kirkii var. angustior - Kirk’s Ground Daisy
A delightful tree daisy with narrow leaves and large white flowers in 
spring. Normally ground-dwelling on dry soils.

Sedge & Rush-like
Carex inopinata 
This is a rare and endangered species that adds a nice jade green 
wispy colour to shady areas. It is not invasive. Has good landscape 
potential.
Vine
Clematis afoliata - Leafless Clematis 
Slender scrambling vine with no leaves but very fragrant pale green 
flowers (spring).

Tree Fern
Cyathea dealbata - Silver Fern, Ponga 
N.Z’s silver fern. Easily grown. Best in a sheltered site. Likes sun or light 
shade and drier soils.
Tree Fern
Cyathea medullaris - Mamaku 
Hardy, fast growing tree fern with 3m long fronds. Largest tree fern, 
often establishing on slips, bare earth and stream sides.
Lily & Iris-like
Dianella latissima 
A newly described species of Dianella usually found in similar places 
to Dianella nigra. Grows bigger than D. nigra but seems to prefer rocky 
headlands or deep forest conditions. Limited availability.
Tree
Dracophyllum sinclairii - Sinclair’s neinei 
Temperamental but easier than other species. Long narrow leaves 1 cm 
wide. Moderately fast when established. Also named as Oreothamnus 
sinclairii.

Fern
Lycopodiella cernua var. cernua - Clubmoss
An attractive plant with a very furry apperance. Lime / yellow in colour 
the prostrate stems arch along the ground. The aerial stems can stand 
1 metre tall.

C) High water table plants.
List of suitable natives from Oratia nursery.

Moss
Acrocladium chlamydophyllum 
GrassAmphibromus fluitans 
This critically endangered grass is more appealing to the conservationist 
or collector, as it may be mistaken for a weed. Best in a boggy area or 
round edges of ponds.
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Lily & Iris-like
Astelia grandis - Swamp Astelia
Olive green flax-like leaves. Large 2m clumps, prefers swamps up to 
50cm deep but grows in drier gardens.

Ground Cover
Atrichum androgynum - Fluffy Moss
Bright green moss. Moist shade required. Keep out of draughts.

Fern
Azolla filliculoides - Native water fern 
This is an attractive red foliaged native water fern that floats on the 
water. It is fast and effective at absorbing nutrients and cleansing pools. 
Becoming rarer as it is being over whelmed by a similar exotic species.

Sedge & Rush-like
Baumea arthrophylla 
This sedge is similar to Baumea rubiginosa but differing in the flower 
head and its nuts. It is uncommon in Auckland but can be used in any 
wetland that does not dry out.

Shrub
Coprosma pedicellata - Swamp Mingimingi
An endangered endemic found in Kahikatea lowland alluvial forest. 
Often on margins of ponds or streams. Very tolerant of waterlogging 
and plants may be found growing within water. Can grow more than 
3m tall.

Herb
Epilobium cinereum 
A bright green leafy plant that grows erect and has little pink flowers. 
Quite nice for a garden or wet area that wants a natural look.
Vine
Freycinetia banksii - Kiekie 
Scrambling vine with climbing stems and flax-like leaves. Prefers cool 
moist sites in heavy shade.

Fern
Hymenophyllum dilatatum - Filmy Fern
One of New Zealand’s characteristic filmy ferns that grow primarily on 
tree trunks, rocks or rotten logs. Excellent species for a hanging basket 
if kept cool and moist.

Tree
Laurelia novae-zelandiae - Pukatea 
Moderately slow growing. Attractive bright green leaves. Reddish new 
branchlets. Specimen tree for damp areas.

Tree
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Libocedrus plumosa - Kawaka, NZ cedar 
Ornamental specimen tree similar to exotic conifers in appearance. 
Prefers sites with shelter and cool soil.

Ground Cover
Pratia perpusilla 
Rusty green foliage, and white flowers with a musky scent throughout 
the year. Red berries in summer and autumn.

Fern
Ptisana salicina - King Fern
King Fern was named Marattia salicina. It inhabits damp gullies, but 
thrives in shady moist gardens. Frost tender it makes an ideal pot plant 
but grows quite large.

Tree
Syzygium maire - Swamp Maire 
Erect specimen tree develops aerial roots and buttressed trunk. Needs 
swamp conditions. White flower - red fruit.

G) Wetland plant examples:
In water planting: 
Typha orientalis: Raupo, Bulrush. Suitable for water depth of: 0–0.4 m
Baumea articulata Mokuautoto, Jointed Twig-Rush Spike-Sedge. 
Suitable for water depth of: 0–0.4 m
Eleocharis sphacelata: Futa, Tall Spike-Rush. Suitable for water depth 
of: 0.2–0.6 m
Schoenoplectus tabernaemontani: Kapungawha, Soft-stem Bulrush, 
Lake Clubrush. Suitable for water depth of: 0–0.4 m

Margin planting:
Bolboschoenus fluviatillis and B. medianus: Purua grass, Kukuraho, 
Ririwaka, River Bulrush, Marsh Clubrush. Shallow water to 0.3 m depth.
Carex Secta Purei, Makura. Moist lower embankments and shallow 
water to 0.2 m depth.

Other Carex species; especially C. germinata, C. lessoniana and C. 
virgata: Rautahi, Carex. Moist lower embankments and shallow water 
to 0.2 m depth.

Cortadera richardii, C. fulvida, C. toetoe. Toetoe (New Zealand native 
species only, not to be confused with introduced pampas grasses)
Upper & lower embankments to water edge and surrounds.
Cordyline australis. Ti Kouka, Cabbage tree. Upper embankments and 
surrounding areas.

Cyperus Ustulatus Toetoe Upokotangata, Giant Umbrella Sedge. Moist 
lower embankments and shallow water to 0.2 m depth. Tolerates dry 
periods. Suitable for wetland margins and embankments, and shallow 
water. 

Tanner, C.C.; Sukias, J.P.S.; Yates, C.R. (2010). New 
Zealand guidelines: Constructed Wetland Treatment of Tile 
Drainage. NIWA Information Series No. 75.  National Institute 
of Water & Atmospheric Research Ltd. http://www.niwa.co.nz/
sites/default/files/import/attachments/NZCW-guide4press_
small.pdf, accessed 4/11/2012.
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Phormium tenax: Harekeke. Upper & lower embankments to water edge 
and surrounds.Does not generally establish well in continuously flooded 
conditions. An important traditional plant for Maori and important habitat 
for wildlife.

J) Windbreak plants.
Salt resistant natives

Dodonaea viscosa: Green Ake Ake.
Growth Rate: Medium/Rapid 
Height after 5 years: 4m. 
Height when mature: 7m. 
Attractive, fast-growing small tree with green foliage. Ornamental 
papery flower clusters in summer. Tolerates salt winds and dry 
conditions. Strong dense timber used by Maori. Evergreen. Prefers 
well-drained soils away from heavy frosts when young.

Pittosporum tenuifolium: Black Matipo.
Growth Rate: Medium. 
Height after 5 years: 3 m. 
Height when mature: 6 m.
A small tree with attractive dense foliage and scented flowers which 
hedges well for lower-tier farm shelter. Excellent revegetation species. 
Nectar from October-January. Fruit/seeds from February-June. 
Tolerates wind, drought, frost and coastal conditions. Attractive to bees. 
Evergreen. Very frost hardy.

Sophora tetraptera: NZ Kowhai.
Growth Rate: Medium.
Height after 5 years: 3 m.
Height when mature: 10 m.
Medium, leguminous tree. Flowers profusely from September-
November. Flowers at a younger age, and has larger blooms than 
S. microphylla. Nectar is attractive to birds and bees. More suited to 
moister areas. Durable timber. Semi-deciduous. Reasonably hardy.

Suitable exotic trees:

Cupressus x leylandii: ‘Naylors Blue’ Leyland Cypress 
Growth Rate: Very Rapid.
Height after 5 years: 7 m. 
Height when mature: 30 m.
Attractive tree with blue-green foliage. A lighter-branching, narrower 
form than other clones. Potential timber tree. Evergreen. Cold hardy.

Cupressus x leylandii:  ‘Robinsons Gold’ Leyland  Cypress.
Growth Rate: Rapid. 
Height after 5 years: 6 m. 
Height when mature: 30 m.
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Attractive gold-tipped foliage, suitable for most soil types. Just as 
vigorous as most green leylands. Evergreen. Cold hardy.

Cupressus x leylandii:  ‘Stapehill’ Leyland  Cypress.
Growth Rate: Rapid. 
Height after 5 years: 5 m. 
Height when mature: 30 m.
Vigorous, narrow, lightly-branched shelter tree with green foliage. 
Tolerant of a wide range of sites and reliably forms a beautiful trimmed 
hedge. Timber potential. Evergreen. Cold hardy.

Acacia floribunda: Sallow Wattle.
Growth Rate: Medium. 
Height after 5 years: 5 m. 
Height when mature: 6 m.
Small, bushy tree with abundant scented yellow flowers. Tolerates wet 
conditions & coastal sites. Low shelter. Evergreen. Hardy.

Banksia integrifolia: Coast Banksia.
Growth Rate: Medium/Rapid.
Height after 5 years: 4 m.
Height when mature: 20 m.
Fast-growing narrow, shelter and ornamental tree for warmer areas 
with free-draining soils. Great coastal plant. Excellent bird food. Yellow 
flowers from summer to winter. Evergreen. Hardy to -5 degrees Celsius.

Chamaecytisus palmensis: Tagasaste Tree Lucerne.
Growth Rate: Medium/Rapid. 
Height after 5 years: 4 m. 
Height when mature: 7 m.
Small, fast-growing tree, great for stock fodder, firewood or shelter. 
Nitrogen fixing. Deep-rooted. Nurse crop for natives. Attracts birds and 
bees. Withstands drought/wind. Evergreen. Frost tender when young.
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Figure 93: Drawn development of sections.
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Glossary (Key concepts)

Affect: 
Affect is used in this thesis to describe the ways in which a material or 
combination of materials influences the environment in any way. Affects 
are combined in architecture to create interiors and influence space and 
environment.

Architectural insertion:
Any material element which creates a change within the environmental 
continuum.  The insertion usually positively affects environmental 
conditions in one area, while negatively affecting them in another. 
This thesis is concerned with creating relationships through the use of 
architectural insertions, where all forms of affect are considered in the 
design process. 

Site analysis – Data:
Knowing how the environment acts gives knowledge of how to solve 
problems within the environment. It also gives us knowledge of what is 
necessary to interact in different ways with the environment – not just 
problem solving, but utilising differently. (an opportunity to integrate into 
it).

Framework: 
A tool used to instigate a specific type or area of change; a type of 
architectural insertion that sets up the boundaries of the changes to 
come from the relationships it instigates. For example a trellis is a 
framework which sets out the structure on which a vine may grow, 
through the relationships it contains (solidity and friction for the plants 
to grip to). A framework is the basis for a change, but not the change 
itself. Therefore it is the efficient way to instigate this change.

Environmental plan:
A device which creates a hanging one ended relationship. It defines 
environmental conditions and leaves the architecture to create these 
conditions. If architecture creates these conditions, it is the cause 
of the relationship. It is architecture influencing the way in which 
the environment acts upon it. As long as the requirements for the 
relationship are satisfied, the architecture is safe and well adapted. 

Relationship with environment:
The way in which architecture engages with or separates itself from its 
environment. The sum total of all its connections etc. Note that this is 
an entity that has a relationship with time – does it persist through time, 
or does it change with time?

Environmental integration:
A state where architecture is engaged with a codependant or dynamic 
relationship with its environment.
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Micro-macro:
The idea of scales in both environment and in design – large scale 
environment corresponding to the urban scale and small scale 
environment corresponding to the architectural. 

Plants:
Noteworthy for their adaptability and specialization for specific 
conditons.

Coevolution:
The idea that two things arise at once and are mutually adapted to one 
another. 

Environmental continuum:
Environmental variation, extremes of environment etc. The idea that 
the environment is not a static thing and is not built on averages. There 
are always exceptions to the predicted, and washouts and blow overs 
should be planned for at this stage in order that later stages don’t have 
to deal with them. 

Also the idea that the environment in an area is built up on processes 
(eg erosion, leaf fall etc) which function in a dynamic continuum of 
other processes as a whole. Each process functions within start and 
end conditions, where the conditions around them are such that they 
can function. Assuming start conditions are met, each process within 
the weave of an environment is functioning and has past, present and 
future states in which things are never static.

Environmental tension:
Amplification of the environment to the point where there are significant 
differences at an architectural scale. Creates “potential energy” between 
two areas.

Scale of environment:
See micro macro (expansion on what the environment is in terms of its 
constituents and what scales they operate on.

The difference between significance and importance. 
Significance is the measure of affectivity of a certain thing. Importance is 
the measure of something relative to or required for a certain measure. 
Significance has an aspect of consequence. Importance is an entity’s 
validity relative to something else. 

For this thesis, significance is used as a term for the capacity of a 
certain material or architectural element to affect everything else around 
it.

This thesis postulates an architecture which is operational as significant 
within its environment.
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