
Redefining Coastal eRosion

Master of landscape architecture
Unitec institute of technology

delwyn J shepherd
May 2009





Illustrations        4
Abstract        6
Research Question       7
Research Proposal       8
The Problem        8
Project Description       8
Project Aims        8
Redefining Coastal Erosion      10
Context Theoretical Background:      12
Precedents        13
 Fresh Kills       14
 Tree City       16
 Golden Sunlight Mine      18
 High Line Agri-tecture      20
Use of Precedents in this Project      22
Muriwai’s Complex Adaptive Systems     24
 a) Natural Forces      24
 b) Social Forces       27
The People of Muriwai       28
Muriwai Ameliorative Attempts      30

Project Development       31
Design Technique       34
Birdscapes Design Technique      34
Habitat Structure With Birdscapes     44
Design Strategy        47
Site Selection Designs       48
Phasing         48
Site 1: Okiritoto Creek Design: A Wetland Bike Park   51
Site 2: The Fourth Tee: A Community Garden    61
Site 3: The Waitea Stream Design: A Daylighted Stream   71
Site Design Conclusion       83
Birdscapes Unique Features and Contribution to the State of Knowledge 83
Some Limitations of this Project      85
Conclusion        86
References        88
Bibliography        90
Journals        92

Contents



Figure 1: Location of Muriwai      9
Figure 2: Beach racing 1925      10
Figure 3: Current erosion 2009      11
Figure 4: Fresh kills strategy      14
Figure 5: Staten Island project      15
Figure 6: Future Staten Island      15
Figure 7: Detail of Staten Island      15
Figure 8: Tree City project: future projections    16
Figure 9: Tree City design strategy     16
Figure 10: Tree City design strategy stages    17
Figure 11: Tree City detail of design strategy    17
Figure 12: Golden Sunlight Mine project phase 1    18
Figure 13: Golden Sunlight Mine phase 1 & 2     19
Figure 14: Highline Agri – tecture project     21
Figure 15: Design Strategy      23
Figure 16: Wind Investigation at Muriwai     25
Figure 17: Wave Investigation at Muriwai     26
Figure 18: Muriwai Community      27
Figure 19: Community Interactions with the Beach   29
Figure 20: Investigation of storm events at Muriwai    31
Figure 21: Early Investigations at Muriwai    33
Figure 22: Birdscapes Technique      35
Figure 23: Critical Native Bird Habitat Thresholds     36
Figure 24: Structural Planting Formation Thresholds   39
Figure 25: Pohutukawa Foci Trees     41

Figure 26: Investigation of human activity: Motutara pa   42
Figure 27: Investigation of human activity: Tuautu pa   42
Figure 28: Investigation of human activity: Te Korekore pa   42
Figure 29: Pohutukawa focus tree     43
Figure 30: Habitat structure with birdscapes    44
Figure 31: Coastal Edge Conditions      46
Figure 32: Muriwai Beach 2007      47
Figure 33: The location of the three design sites at Muriwai  49
Figure 34: Location of Existing Site 1     50
Figure 35: Site 1: Okiritoto Creek disturbance Wetland Bike Park  52
Figure 36: Okiritoto Wetland looking west     53
Figure 37: Existing ford east view     53
Figure 38: Views from Bridge north view     53
Figure 39: Cross section AA & BB Okiritoto Wetland bike park  54
Figure 40: Cross section CC & detail at 1:50 Wetland Bike Park  55
Figure 41: Pedestrian Bridge Detail     56
Figure 42: Connecting Bridge      57
Figure 43: Vegetation sequence for coastal dune and wetland  58
Figure 44: 30 Year Projection      59
Figure 45: Location of Existing Golf Course Fourth tee Site 2  60
Figure 46: Site 2: The fourth tee disturbance: A Community Garden 62
Figure 47: Views from beach      63
Figure 48: Community garden enclosure     63
Figure 49: Looking north towards community garden   63
Figure 50: Cross section AA Community garden    64

illUstRations



5

Figure 51: Cross section BB Community garden & sand building structure 65
Figure 52: Community garden sand catcher structures   66
Figure 53: View towards Community garden    67
Figure 54: Inside Community garden     68
Figure 55: 30 Year Projection      69
Figure 56: Location of existing Waitea Stream Site 3   70
Figure 57: Site 3: Waitea Stream disturbance investigation  72
Figure 58: Waitea lookout – west view     73
Figure 59: Waitea lookout – from Muriwai beach    73
Figure 60: Waitea lookout from the carpark    73
Figure 61: Future projections high tide 15 years Waitea Stream  74
Figure 62: Day lighted Waitea Stream     75
Figure 63: Cross section AA Waitea Stream    76
Figure 64: Cross section BB Waitea Stream    77
Figure 65: Cross section CC Waitea Stream    78
Figure 66: Connectivity of Pohutukawa to Nga Rima O Kaipara networks 79
Figure 67: Vegetation sequence for Waitea Stream dune structure  80
Figure 68: 30 Year Projection      81
Figure 69: Overview of Muriwai design connectivity   82
Figure 70: Community Interaction with Birdscape’s Growth Phases 83
Figure 71: Key Design Elements for Muriwai    84



6

This research project shows how communities and 
Territorial Authorities can understand and manage 
coastal erosion through low impact strategies that 
work with the dynamic conditions of beaches subject 
to constant natural and social forces. 

The proposition is that a network of pohutukawa 
trees (Metrosideros excelsa) distributed by natural 
processes can both regulate coastal erosion and 
encourage a more appropriate inhabitation of the 
coastal environment by humans. This network of 
trees is initiated by humans and continued by birds.

The research is conducted by means of three 
design investigations within one coastal region. The 
site is located at Muriwai, a west coast beach in 
New Zealand’s North Island. It comprises a small 
catchment stream system and a sand dune system. 
Both the stream system and sand dunes have been 
subject to engineered erosion prevention measures 
which have actually exacerbated the erosion of the 
beach.

abstRaCt
The area between the foreshore dune system of 
Muriwai Beach and the foothills behind it comprise 
the main site. Within this area designs have been 
developed for three smaller sites. The first Waitea 
Stream at the southern headland of Muriwai Beach 
has developed severe erosion problems since it was 
diverted into culvert pipes in 1961. 

The second site, one kilometre north of the Waitea 
Stream, was once the fourth Tee of Muriwai Golf 
Course. It was lost to erosion in1995 and is now 
abandoned with a large inland sand dune blow-out. 

The third is three kilometres north of Muriwai Beach 
Community where the Okiritoto Creek enters the 
Tasman Sea. The Okiritoto Creek flows through 
farmland, plantation forest and sand dunes. Its lower 
reaches are a large area of mobile sand dunes 
which are currently infested with silver poplars. My 
design investigations have been motivated by an 
underlying research proposition that these sites can 
be developed in such a way as to mitigate erosion 
[rather than stop it]. I involve existing social practices 
and provide opportunities for new ones.
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ReseaRCh QUestion

My original research question was: Can a landscape 
architectural design procedure be developed to work 
with the nonlinear nature of coastal erosion? As my 
research project advanced it became apparent that 
I would not be able to develop one single design 
procedure. Instead a design strategy would be 
required which could work on multiple levels with 
many agents, intertwining community aspirations, 
habitat structures and erosion processes in a staged 
interactive programme. These elements can not 
be singled out into a single procedure. The original 
research question evolved into the current one.  

how can a planted network of trees connect a community to the coastal sand dune system?
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the Problem

The purpose of this investigation is to find a way that 
communities and Territorial Authorities can manage 
and understand coastal erosion. This requires what 
I call a redefinition of ‘erosion’. Currently society 
sees erosion as problematical. Civil and structural 
engineers have developed a range of different 
techniques specifically in order to prevent erosion, 
such as culverting streams to control discharge 
and building sea walls to prevent dune erosion. At 
Muriwai (Fig. 1), as in many other coastal areas 
in New Zealand (Raglan, Gisbourne, Taranaki for 
instance) these engineering solutions have not 
worked. The natural forces of tides, currents, winds 
and waves persistent, dynamic and often of great 
magnitude, always defeat them. My initial hunch 
(subsequently reinforced by a literature review) was 
that it would be better to work with these forces 
than to work against them. My design research 
has enabled me to devise methods for doing just 
this. These methods, however, require attitudinal, 
behavioural and value changes among the people of 
Muriwai, by whom erosion is seen as a process that 
must be stopped at all costs.

ReseaRCh PRoPosal
Project description

The nonlinear nature of coastline systems has 
been explored in order to identify the dynamic 
characteristics of the unpredictable events which 
continually modify them. The result is a series of 
design propositions which are themselves open 
and nonlinear, responding to irregular weather and 
wave patterns, and requiring continual community 
involvement.

Project aims

Investigate key elements that contribute to coastal 1. 
erosion at Muriwai.
 Develop landscape design techniques for the 2. 
management of coastal erosion processes at 
Muriwai.
 Develop design interventions that demonstrate the 3. 
interconnected nature of coastal and community 
systems.
 Show how landscape processes can be used to 4. 
create new kinds of coastal environments.    
To investigate the applicability of existing 5. 
landscape architectural design techniques 
and theoretical stances for designing in rapidly 
changing coastal conditions.

Figure 1: Location of Muriwai (Opposite)
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Pre European Muriwai beach was inhabited by two 
different iwi (Maori tribes). The Te Kawerau a Maki 
came from the Waitakere Ranges and developed 
one pa (fortification). The Ngati Whatu Nga Rima o 
Kaipara came down from the Kaipara Harbour and 
settled at four sites. These pa were located on the 
hills behind the beach (Smith, 1999). Coastal erosion 
was not an issue. Their locations were far from the 
coastal edge, which waxed and waned according to 
changing conditions of sea, wind and weather. 

When the area was settled by Europeans in the 
1870’s it was deforested and began to be farmed. 
In 1918 a dry weather road was completed and 
the Muriwai settlement began to develop as a 
holiday community. With subdivision in the 1950’s, 
engineering infrastructure, sealed roads, and 
water supply was introduced in order to enable the 
development of Muriwai as a seaside community. 
The Waitea Stream was culverted in 1961. Car parks, 
public toilets and a playground were introduced on 
top of the piped Stream.

In the 1980’s major engineering post and whale 
retaining walls were built below the car park to retain 
the sand dunes and gabion baskets were installed 
along Flat Rock. From this period stopping the 
erosion has been a continual battle, and is always 
being lost. The coastline is currently eroding at an 
average rate of 1.5 meters per year (Rodney District 
Council, 2005).

Observing the inability of infrastructure to prevent 
erosion, I began to consider the possibility of an 
approach that did not treat erosion as a problem to 
be solved. In recent years landscape architects have 
begun seeing natural processes as open-ended 
systems (Swaffield, 2002). The situation at Muriwai 
seemed to me to be a perfect example of a nonlinear 
process requiring nonlinear design.

I identified the many and various components that 
comprise the physical and human systems, forces 
and processes at work at Muriwai. Coastal erosion is 
simply a natural event. Winds, waves, sand dunes, 
trees, birds, and communities all contribute to the 
playing out of this event. I have incorporated these 
components in a planning and design strategy 
which seeks to shift this complex adaptive system 
in new directions. The subject of my enquiry is the 
interaction of birds, wind, trees and people. I employ 
operations of combination (e.g. combining different 
community groups with specific terrain), regulation 
(e.g. channelling tui flight paths), adaptive re-use 
(or inhabitation), and disturbances of topographical, 
hydrological, and horticultural conditions as well as 
community activities. The net result is a proposal 
that, reinterprets the whole situation as a holistic 
amalgam of interactive dynamic systems (that are 
not problematical) and works with these systems. 
The success of this endeavour relies mostly on one 
critical factor: community acceptance.

Redefining Coastal eRosion

Figure 2: Beach racing 1925
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In order to alter human perceptions and attitudes to 
coastal erosion and its effects on infrastructure, and 
social and economic communities it is necessary 
to establish that erosion is complex, adaptive and 
continuous. 

It is also necessary to assume that human 
communities are similarly open and adaptive. Both 
the physical and social processes which my project 
deals with are open systems. Therefore I have had 
to develop a set of planning and design techniques 
adequate to the openness and unpredictability of 
these systems.

It is impossible and undesirable to require 
behavioural change of the various groups that 
make up the Muriwai community. That would be to 
impose on the system from outside rather than have 
change emerge from within. If a community is a 
complex adaptive system, then emergent behaviour 
will occur in response to some kind of disturbance 
or turbulence or perturbation. My hypothesis is that 
surprising new information about erosion, natural 
systems and landscapes will perform the function of 
disturbance in the community system.

The project will roll out over a 30 year time frame 
predicated primarily on two key dynamic variables:
a) growth rate of pohutukawa trees (Fig. 23 on pg36)
b) community resistance to change. 
The adaptive capacity of the community is completely 
unpredictable. It could be said that the only certainty 
with respect to the people who live at Muriwai is 
that they will not change in the way described in this 
document (Fig. 3).

Figure 3: Current erosion 2009
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are self-organising and open-ended, characterised 
by the spontaneous emergence of new form, through 
the effect of negative and positive feedback loops. 

Fritjof Capra argues that all life forms from singles 
cells are nonlinear systems. He shows how systems 
inhabit systems, both in nature and society. Using 
a living system of a cell as an example Carpra 
identifies the key functions of systems, their patterns 
of organisation, structures and life processes, all of 
which are key criteria of living system (Capra,1996). 
Capra describes living systems as open systems that 
maintain themselves in a state far from equilibrium, 
yet nethertheless stable (Capra, 2002). There are 
structure that have the ability to maintain their 
systematic qualities despite ongoing changes. 
There is a direct link and close relationship between 
the structure, the flow and the change the ‘[I]s an 
open system that maintains itself in a state far from 
equilibrium, yet is nevertheless stable’ (Capra, 
2002, p13). This occurs when the flow of energy 
in a system increases when the system reaches a 
critical point of instability resulting in the emergense 
of new form, known as “bifurication point”. It is at 
this point that this bifurication point that a change 
of state occurs in new structures and new forms 
of order emerge. This spontaneous emergence of 

This theoretical stance is also James Corner’s 
main theme in Recovering Landscapes. He 
argues that “a move away from ameliorative and 
scenographic design toward more productive, 
engendering strategies necessitates a parallel shift 
from appearances and meanings to more prosaic 
concerns for how things work, what they do, how 
they interact, and what agency or effects they might 
exercise over time” (Corner, 1999, p.160).  

This way of thinking stems from a larger theoretical 
change, known as nonlinear theory.Nonlinear 
dynamical theory was initially developed during 
the 20th century as a response to Newtonian 
reductionism, the predominant scientific paradigm 
over the last 300 years which viewed the world as a 
set of systems that were predictable and linear. 

Researches in the sciences, philosophy, arts 
and design found that nonlinear systems were 
everywhere, including social and economic 
organisations (Saunders, 1997). It was the 
phenomena of living systems that generated most 
interest. As a result of intensive research in biology, 
chemistry and physics, our understanding of living 
systems has been advanced considerably. Nonlinear 
systems are now described as systems after which 

theoretical background: 

Landscapes are regarded today by practitioners and 
academics as dynamic, open ended, unpredictable 
systems (Swaffield, 2002). This is a shift in thinking 
from 20th century landscape architectural practice, 
where landscapes were seen largely as passive 
settings for cultural practices, to the notion that 
landscapes that are active with agents that disrupt 
and drive them. Landscapes today have their own 
language which speaks of form, space, time, change 
and complexity. 

A number of recent landscape architectural 
publications investigate this view point for instance 
Recovering Landscape; Essays in Contemporary 
Landscape Architecture (Corner, 1999), Designing 
the Reclaimed Landscape (Berger, 2008) and From 
Object to Field (Allen, 1997) to name but a few, 
provide informative and provocative perspectives 
on how to view, analyse and design with shifting 
landscapes. All these ideas are summarised by 
Stan Allen “[W]orking with and not against the 
site, something new is produced by registering the 
complexity of the given” (Allen,1997,  p.5).

Context
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order at critical points of instability is one of the most 
important aspects of nonlinear systems (Capra, 
2002). 

Recent oceanography research by Hsieh, Glaser, 
Andrew, Lucas and Sugihara (2005) shows evidence 
that supports a nonlinear system theory of ocean 
structures and organisation.  Two journal articles 
Pilkey & Hume, (2001); Vik, Stenseth, Tavecchia, 
Mysterud and Lingjaerde, (2004) provide specific 
evidence that supports the understanding of coastal 
systems as nonlinear by nature. Many additional 
publications document constant coastal erosion 
throughout the world.  This research suggests that 
coastal erosion should be tackled with a system 
design strategy that works with the inherent 
dynamicism and uncertainty that characterises this 
process.   

This theoretical shift has had a major affect on 
landscape architectural practice. There has been 
a move away from master planning to landscape 
design strategies. That are themselves complex, 
adaptive, dynamic, unpredictable and open ended.

In appropriate situations, object orientated design 
has been replaced by liberating design strategies 
concentrating on the design process. Whereas in 
the past design process concentrated on outcome 
and construction resulting in finished landscapes 
current practice is focused on staging the conditions 
to bring about change which precipitates a range of 
opportunities over time.  
  
The theoretical focus of this project is to further 
develop landscape strategies that work with the 
openness of biotic, abiotic and social systems. 

Precedents
From current practice I selected four projects that 
would influence my strategy development. The 
following examples are phased strategies dealing 
with the connections between ecological systems 
and social systems. 
Fresh Kills James Corner   2000
Tree City Koolhass & Mau   2000
Golden Sunlight mine Allan Berger 2001
High Line Agri-Tecture James Corner 2007
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frame. The first phase ‘seeding’ is the restoration 
of native habitat which will result in creating 
recreational amenity landscapes. The second phase, 
‘infrastructure’, will install plantings, roadways and 
utilities for a wide range of activities. The third phase, 
‘programming’, should result in an open and flexible 
landscape which meets the needs and desires of 
public use (Fig. 6 & 7). The fourth phase ‘adaptation’ 
will see free form modification to suit the agencies 
using the public space. 

This successional development over time (Fig. 4) is 
designed to create diverse landscape ecologies with 
an integrated public park, and provide both restored 
habitat and adaptive infrastructure for its many users 
which have yet to be determined (Schafer, Reeser, 
2002). The landscape strategy allows for temporal 
change. It is hoped that its unique capabilities over 
time will transform the site allowing for succession and 
adaptability within the landscape. Corner’s strategy 
for Fresh Kills repairs the ecology first. However, his 
next move negatively affects parts of his ecological 
reclamation process. The plugging in of infrastructure 
disrupts the process of restoration. I have adapted the 
phasing process of this project to the development of 
my strategy for Muriwai.

Figure 4: Fresh Kills strategy

fresh Kills

The Fresh Kills project (Fig. 5) is for a public park 
on a closed landfill on Staten Island, New York. 
The strategy or field operation for Fresh Kills is 
biologically informed and guided by time and process 
rather than by space and form. It is an ecological 
strategy that has four phases; phase one- seeding, 
phase two- infrastructure, phase three- programming 
and phase four- adaptation. The first three phases 
are programmed to run over a thirty year time 
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Figure 5: Staten Island
Figure 6: Future Staten Island

Figure 7: Detail of Staten Island
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tree City

Koolhass and Mau’s Tree City project is a design 
strategy for Downsview Park in Toronto (Fig. 8). 
Downsview was a former military air base near the 
centre of metropolitan Toronto covering 320 acres. 
This strategy uses an ecological process to form an 
urban park using trees. These trees create the parks 
identity and serve as a catalyst for urbanisation. The 
proposal builds less and the trees emergence gives 
the park natural permeability with density. 

Tree City has three phases: phase one, Sacrifice 
and Save (2001 – 2005) (Fig. 9), phase two, Grow 
the Park+ Manufacture Nature +10000 Pathways 
(2006 -2010) (Fig. 10) and phase three,  Curate 
Culture + Destination and Dispersal (Fig. 11). This 
strategy takes the park beyond the site’s boundary 
by extending the planted tree networks into the 
suburban neighbourhood structurally linking the park 
into the streets of Toronto. The process relies on 
emergent growth over time to extend the plantings 
across the site. During phase two the strategy 
permits infrastructural development to occur in the 
form of pedestrian paths fostering human movement 
within the park. Phase three provides opportunity 

for additional infrastructure with a transit station and 
cultural institutions and more tree plantings into the 
surrounding suburbs. 

With Koolhass and Mau’s Tree City strategy, the 
exact location, conditions and sequencing has yet to 
be determined. It is hoped that this will emerge from 
within the park over time with future development. 
The intension is to create open space as the 
suburban density of the surrounding commuter 
suburbs increase. These suburbs will support a 
mass transit system (Waldheim, 2001). The strategy 
developed by Koolhass and Mau has a high degree 
of flexibility with infrastructural developments, which 

Figure 8: Tree City future projection Figure 9: Tree City design strategy

are phased into the project. Again I would suggest 
introducing some infrastructure in the first phase, 
as providing a better outcome? I took the idea of 
structured tree formations from this strategy and 
adapted that technique to my project.
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Figure 10: Tree City design strategy stages Figure 11: Tree City detail of design strategy
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golden sunlight Mine

Berger’s project Golden Sunlight Mine is a landscape 
architectural strategy that seeks to reclaim end 
trailing (a by product of gold mines) over time at 
the site of an old gold mine in Whitehall, Montana 

(Berger, 2002). The site has 600 acres of wasterock 
dump that is 1300 feet long. The strategy has two 
phases (Fig. 12). The first takes the form of divets 
which are sliced into the hillside of wasterock. These 
set up the conditions (changed micro sites: moisture, 
seeds, and litter collection) that provide a platform 

for phased emergence (plant growth) (Fig. 13). This 
leads to the second phase, ecological reclamation of 
the wasterock diversity as plant life establishes over 
time. Berger has developed a simple strategy (based 
on complex systems) that is totally reliant on the 
natural forces with its field. 

 

Figure 12: Golden Sunlight Mine - phase 1
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Figure 13: Golden Sunlight Mine - phase 1 & 2
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Figure 14: Highline agri-tecture (opposite)

high line agri-tecture

Corner’s High Line Agri-tecture project (Fig. 14) 
consists of a first phase which combines built 
infrastructure and a planted system, and a second 
phase which is basically an unfinished design that is 
left to grow over time, supporting emergent growth 
and change (Incerti, Ricchi, Simpson, 2007). Corner’s 
design strategy shows that he has developed a new 
way of thinking. His past staged designs often appear 
to be patching up his emergent landscapes once 
growth and change over time has occurred. Now we 
see a shift in Corner’s approach to a procedure that 
is left to change over time with emergent growth. This 
growth will determine the outcome. The element that 
I have explored from this strategy is the technique 
of combining infrastructure in the first phase of the 
strategy.
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Use of Precedents in this Project

Techniques from the four case studies have been 
tested through this research project. They are 
critically evaluated and suggestions have been made 
that have  resulted in a new strategy. One of the aims 
of my project is to investigate the applicability of the 
above mentioned landscape architectural design 
techniques and theoretical stances for designing in 
rapidly changing coastal conditions. The strategy 
I have developed (Fig. 15) seeks to reinvigorate 
ecological processes in relation with social systems 
(community processes) and infrastructural change. 
It is therefore more realistic, more inclusive, 
more robust and more resilient than any of those 
mentioned above. 
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Figure 15: Design Strategy
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Muriwai’s Complex adaptive systems

a) natural forces
The current methods of coastal erosion control 
have had limited success at Muriwai. This is a direct 
result of the unpredictable influence of the prevailing 
weather systems on the foreshore, combined with 
structural engineers’ use of hard forms to change its 
dynamics.

Coastal erosion only appears to become a problem 
once modification of coastal systems occurs. As 
Pilkey and Hume (2001) imply, Muriwai is no different 
to other places in New Zealand and the world. “More 
than 80% of the world’s shorelines are eroding at 
rates varying from centimetres to metres per year.  
Erosion only becomes a problem when a human 
–made structure is threatened” (Pilkey and Hume, 
2001).

The erosion processes acting upon the sand dune 
system at Muriwai beach operate across a range of 
temporal and spatial scales. 

The coastal systems at Muriwai are part of the 
greater Tasman coastal system, which in turn 
operates within global weather systems that begin 
and end elsewhere. 

The Muriwai shoreline forms part of a high energy 
coastal system. The coastline runs 30 degrees west 
of north, at right angles to the prevailing winds from 
the south west. The Tasman Sea produces a littoral 
current which carries sand along the west coast of 
New Zealand depositing it (among other places) 
on Muriwai shoreline.  Which is best described as 
a high energy dissipative beach. That is, a beach 
with a typical wave size of 1.5 meters or greater with 
frequent strong swells and storm waves. These are 
generated by storms in the Southern Ocean, which 
result in New Zealand’s entire west coast being 
subject to swells all year round. 

Consequently, Muriwai coastal system experiences 
long periods of erosion followed by periods of 
accretion. These periodicals however, are impossible 
to predicate. Currently the area is experiencing a long 
period of erosion. 
 

During periods of ‘normal’ conditions erosion is 
constant. Erosion by way of wave action occurs 
twice in 24 hours. Tidal movement shift the sands in 
and out as the high and low tides alternate. At the 
same time wind erosion is caused by the prevailing 
westerly winds. This occurs when wind speeds 
exceed 14km per hour. The Mitiwai sands which 
comprise the beach at Muriwai are unconsolidated, 
weathered itolocene sand. These sands become 
highly mobile due to their small light weight spherical 
nature. They undergo an  aeolian transportation 
process (sand becomes airborne and falls in a 
descending arc, colliding upon landing, continuing 
the creep rolling motion). Muriwai highly mobile sand 
dune system is a result of Mitiwai sands combining 
with wind speeds greater than 14km per hour moving 
sand inland by way of wind action. 

Wind is one of the main elements responsible for the 
formation of sand dunes, especially of backshore 
dunes. The wind blows onshore for 70 percent of 
the time at Muriwai (Fig. 16), making it a vital factor 
in wave action and sand movement processes 
(Beguely, 2006).
 

Figure 16: Wind Investigation at Muriwai (opposite)



25



26

Figure 17: Wave Investigation at Muriwai
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Additionally, stochastic large scale storm events with 
high winds and large swells, cause radical erosion 
with unpredictable outcomes. When these events 
coincide with full moons and large spring tides the 
forces acting upon the coastal edge and sand dune 
system are irresistible, and the outcomes often 
dramatic (Fig. 17). 

b) social forces
Like the coastal system the Muriwai community is a 
complex, adaptive and open system. It is a mixture of 
local iwi who are direct descendants of Nga Rima O 
Kaipara, local families who have links to the original 
European colonisers, new families who enjoy the 
unique west coast wilderness, weekend day trippers 
from the city who want to get away, and visitors 
who stay in the camping ground. Many day visitors 
come on a regular basis while others visit once in a 
life time. These people are both young and old and 
together they form a transient social presence in the 
Muriwai community. 

The key to this population is its connection with 
nature. The people who live here, and those who 

visit, do so precisely to (in a number of ways) enter 
into and become part of the natural system that it 
offers.

It is their relationship to other things within the greater 
Muriwai community (Fig. 18) that make people an 
integral part of this open system.

This community has imposed infrastructural hard 
engineering forms upon the sand dune systems at 
Muriwai to achieve outcomes that they desired for 
their recreational pleasures and economic gains. 
Over the last 100 years the community and local 
authorities have constructed roads, car parks, 
tennis courts, golf courses, camping grounds and a 
settlement with residential dwellings on the coastal 
land.

Figure 18: Muriwai Community
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Both iwi are descended from Haumoewharangi 
enabled them to live in a semi harmonious existence 
at Muriwai. The beach was called Te One One 
Rangatira – ‘The Chiefly Beach’ Today it is known as 
Muriwai which translates as backwater (Smith,1999). 

European settlement began in the 1870’s as land 
was purchased. The early settlers were farmers 
who further cleared the land to grow grass for 
pastoral grazing. At this time the community was 
small with just three European families. The local 
tangata whenua (Maori people) were depleted as a 
direct result of the musket wars. One family had a 
flax mill at Okiritoto Creek until it was destroyed by 
fire in 1880. In 1884 Europeans milled most of the 
remaining pohutukawa trees and other native timber.

With the advent of a dry weather road in 1918 
Muriwai was promoted as a holiday community with 
several lodges and one boarding house. Before this 
road was constructed, access was via bullock track 
and took several days to get there from Auckland, a 
distance of 48 kilometres.

In 1950 parts of the Mitchelson farm were subdivided 
to form the Muriwai settlement to accommodate the 
growing holiday population who wanted to holiday 
in the area on a regular basis. The holiday bach 
community was established and infrastructure such 
as sealed roads, water supply and electricity became 
a part of Muriwai. Two large camping grounds were 
established along with an 18 hole golf course, tennis 
courts and a surf life saving club.

In the 1980’s this holiday community under went 
another change as people purchased baches and 
lived in them on a permanent basis. Families with 
young children moved into the community (Yarwood, 
2000). Today there are very few holiday baches and 
the settlement has a population of approximately 970 
people (2006 census). This community comprises a 
dynamic mix of people who chose to live at Muriwai 
for many reasons. The one thing these people have 
in common is that they are drawn to the unique 
coastal system of the Tasman Sea.

the People of Muriwai

Te Kawerau a Maki arrived from the Waitakere 
Ranges as their tribe grew in the early 1500’s. These 
people migrated north first to Te Henga (Bethells 
Beach) and then travelled along the coast to 
Muriwai. Te Kawerau occupied the upper reaches of 
Otakamiro Point at Matuakore pa.

The Ngati Whatu Nga Rima o Kaipara were the 
second to form a community at Muriwai when 
they colonised the area from the Kaipara Harbour 
in 1650’s. These people had well structured and 
complex communities at Otakamiro Point which was 
the site of Motutara pa and Otakamiro pa. These pa 
were occupied extensively over the summer months 
with expansive vegetable gardens. During the winter 
months the Nga Rima o Kaipara people would 
migrate inland to Tukautu Pa and Te Korekore Pa, 
both of which commanded views across the Muriwai 
sand dune system to the Tasman Sea. These sites 
provided shelter from the prevailing winter storm 
systems yet remained accessible to the Tasman Sea. 
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The people of Muriwai pursue many outdoor 
recreational activities within 300 meters of the 
coastal edge (Fig. 19). Some of these activities are; 
mountain biking, off road motor biking, walking, 
dog walking, running, tennis, golf, skate boarding, 
land yachting, kite surfing, swimming, surfing, 
sunbathing, fishing, photography and painting. It is 
the complex relationship that the people of Muriwai 
have with the edge that brings this dynamic and 
open ended landscape to life on multiple levels. We 
know from recent research on nonlinear dynamics 

that we need to understand community diversity 
in terms of its openness and dynamism. Culture, 
according to Capra “arises from a complex, highly 
nonlinear dynamic. It is created by a social network 
involving multiple feedback loops through which 
values, beliefs, and rules of conduct are continually 
communicated, modified, and sustained. It 
emerges from a network of communications among 
individuals; and as it emerges, it produces constraints 
on their actions” (Capra. 2002, p. 87).

Figure 19: Community interactions with the Beach
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Muriwai ameliorative attempts

In 1909 botanist Dr Leonard Cockayne stated that 
all sand dunes should have the same form: a wide 
base, a low summit and flat outer and inner slopes. 
This new form would avoid the problem of wind 
funnelling and subsequent wind scouring. Cockayne 
believed the existing steep shaped dunes were the 
underlying problem. Cockayne saw afforestation as 
the ultimate treatment for sand dunes. He set about 
sand dune stabilisation at Muriwai in 1919 using his 
new technique. First he recontoured the sand dunes 
with machines. Next the dunes were planted with 
sand binding marram grass (Ammophila arenaria) 
from France. Once this was established Lupins 
(Lupinus luteus) from California were planted to 
improve soil fertility. This was followed by Pine trees 
(Pinus radiata) also from California. Most of Muriwai 
beach now has a large pine plantation covering many 
hectares of the former sand dune system. (McKelvey, 
1999).

Cockayne’s method had some short comings. His 
sand dune structures kept moving and he could not 
achieve the sand dune shape he set out to achieve. 
Sand blows kept moving inland inundating planted 
areas. As a result of this the New Zealand Forest 

Service developed a method of building sand dunes, 
in these sand blows. Using a series of wind cloth 
fences in the 1970’s, whose purpose was to build 
new foredunes. A one meter high fence was erected 
to encourage the deposition of wind blown sand 
which eventually buried the fences. A new fence 
was erected on top of this small dune trapping more 
sand and building another one meter dune. Normally 
four fences are used to build a new fore-dune which 
is just over four meters high and only takes two 
winters to achieve. This dune can then be planted in 
marram grass which is followed by lupins and then 
pine trees. Large sand dunes were built along the 
entire seaward edge of Muriwai Beach using this 
method.(N.Z. Forest Service,1978). These too had 
short comings as storm surges quickly changed their 
structure and the seaward face eroded once more. 
Once exposed to the winds, the highly mobile sand 
grains then underwent an aeolian transportation 
process, which enabled the erosion process to 
continue.

Where the Muriwai community connects with the 
beach, land was set aside in 1908 as Motutara 
Domain Crown Reserve. This area of land has had 
many changes over the last 100 years. The Waitea 
Stream culverted for 70 meters with a gabion basket 

sea wall constructed at the outlet, in order for a large 
public car park to be developed at the coastal edge. 
This has resulted in many engineered hard forms 
being implemented to protect this area. The erosion 
process has been exacerbated since the 1980’s, 
when huge timber retaining walls were constructed 
only to be destroyed in the next big storm (Rodney 
District Council, 2005).  The area by the domain 
continues to erode at an average rate of 1.5 meters 
per year. In the winter of 2008 over a three month 
period this area eroded by 16 meters. Muriwai 
experienced three stochastic large scale events 
during this three month period. Today the dunes 
continue to erode.

Both the elected local authorities and the community 
of Muriwai cannot agree on what should happen 
to their environment. The community collectively 
wants one solution but the councils who manage the 
area cannot agree, nor can they afford to do what 
the community wants. This has partly occurred as 
a result of some elderly members in the community 
putting high values on infrastructure such as 
car parks, and others who want to see minimal 
infrastructure and natural systems.  As we have 
seen the current engineered hard forms do not have 
the resilience to cope with the erosion processes 
occurring at the foreshore of Muriwai.
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I have used Corner’s technique of cultural and 
physical mapping to develop a design strategy 
for dealing with complex coastal systems called 
‘Birdscapes’. The field in Birdscapes comprises 
birds, trees, flight paths (trajectory lines) and 
community groups (people and cultural needs).  The 
design strategy does not work towards a singular 
static outcome. Instead incorporates storm events, 
wave surges, sand movement and other dynamic 
processes to suggest an approach to erosion 
management that can evolve and adapt as conditions 
change.

PRoJeCt develoPMent
Corners mapping technique forms the main 
component of my site analysis I also used photos, 
both aerial and detailed site photos to record 
landscape features, view shafts, foci trees, people, 
places and times. I assembled historic photographs 
of the past. For the interpretation of this data 
I deployed a system of programmatic layers, 
separated them out and then superimposing them. 
It was my mappings in ‘time’ a storm event – water 
movement series that enabled the project to move 
forward. The photographs clearly identified feedback 

loops where gravity pulled the water and forged a 
new path, making visible the emergence process 
(nonlinear system) after the storm event (periods of 
instability). A new form of order was created by this 
event. This storm gave clarity and direction to the 
processes and forces I was working with. A series of 
drawings was developed from these initial mappings 
(Fig. 20). This process was used in the early stages 
of the project (Fig. 21). This initial strategy was then 
reworked, refined and developed to form the current 
design strategy for birdscapes. 

Figure 20: Investigation of storm events at Muriwai
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While I have framed my project around Corner’s 
principles such as field conditions in ecological 
landscape architecture and his design strategies for 
these, it has also revealed the limitations of these 
techniques (See conclusions, page 86). Corner 
suggests ecological landscapes are not about a 
design outcome and construction resulting in finished 
landscape. Instead he says they are about a design 
process and strategies that work with agencies 
to form a framework that enables a diversity of 
relationships to be set up and emerge over time. 

Corner believes these design strategies must 
be applied to the social and cultural aspects of 
landscapes as well as the physical, in order to 
transform it, functioning as social and ecological 
agents in the design process. One of the implications 
of this approach is that the social and economic 
patterns that feed into it must be treated very locally 
and very specifically if the process of mapping, 
assembling, and layering of data to reveal in itself is 
to be rich and creative.

My project ‘birdscapes’ builds on, and extends 
Corner’s work. It offers a design strategy for a 
sequence of operations that I have developed to 
work with the complex adaptive erosion process that 
occurs in the coastal sand dune systems at Muriwai. 

The strategy focuses on setting up the substructure 
for the site using a bottom up approach. It allows the 
site to evolve and change over time in accord with 
an unpredictable series of future events. The sites 
users will determine how the landscape develops out 
of their needs and desires for the area. The design 
strategy has a high degree of flexibility allowing the 
site to develop in response to the erosion processes 
that work within the landscape systems.

My project does not establish a specific ecology for 
my site. Instead the foundations of a tree network 
form the basis of the design strategy. The series of 
events that occur after that initial first phase will be 
the design outcome; these are yet to be determined. 
This strategy has a three phase programme based 
initially on Pohutukawa colonisation.  The ecological 
processes that occur over time will help model the 
future for the site, and the environmental conditions 
of the constantly shifting sand dune system will allow 
for rapid change within the strategy. 

This three phased strategy requires a 30 year 
time frame. The first phase which I called ‘human 
intervention’ is the planting and management of 
the pohutukawa trees. This is when the tree is 
establishing itself to the conditions. The second 

phase I called the ‘feeding passion’. This phase 
is when the birds are attracted to the bright red 
flowering trees. It is at this stage that the trees 
begin to support birds and flowers. These trees now 
contribute to the habitat structure. This period will 
be approximately from eight to twenty five years. 
The third phase of this strategy is ‘pohutukawa 
colonisation’ this will occur at approximately 25 to 
30 years this is when the pohutukawa tree create 
significant habitat structure. This third phase will keep 
evolving and will not end. It will also vary within each 
micro site (Fig. 23). 

The use of operators and agents allowed the design 
elements to emerge from my process. Once the initial 
exacerbated erosion sites are identified, feeding flight 
trajectory lines are projected across the landscape. 
These lines are then planted with the pohutukawa 
tree network – phase one. Next the agents are used 
to generate design outcomes. These agents take the 
form of birds, trees and community groups: mountain 
bikers, motorbike uses, members of the Muriwai 
community (Muriwai Progressive Association, 
Auckland Regional Council staff, Nga Rima o 
kaipara- local iwi [indigenous people]). While each 
of these agencies are predictable in terms of some 
of the activities that they perform the exact outcome 
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of those activities is unknown. Design outcomes 
are therefore unpredictable. All three design sites 
have had the initial three main agents applied; flight 
feeding trajectories, planted tree networks and birds 
however each of the three sites has had different 
community groups as operators for the later part of 
the design process. Three distinct design strategies 
and design results emerged for three distinct terrains.

The four key components of my project (trees, 
birds, flight trajectories and community groups) can 
be found in most settlements. It is the technique 
that I have devised to work with these that gives 
this project its unique ability to connect agents and 
colonise open ground that sets it apart from other 
design strategies. This uniqueness can be attributed 
to the remarkable colonising qualities of Metrosideros 
excelsa, pohutukawa. This tree species is a climax 
species yet is a primary coloniser of hostile open 
space. The species achieves colonisation by 
forming vegetation islands under the drip line of 
each pohutukawa tree. Over time these coalesce 
into contiguous coastal pohutukawa forests. These 
colonies create significant habitat structure along 
New Zealand’s North Island coastline. (Haines, 
Julian & Wilcox, 2007). The pohutukawa tree has 
significant ties with the Ngati Whatu Nga Rima o 

Kaipara as they were planted at burial sites. “Maori 
planted pohutukawa to mark the burial place of 
chiefs, battlefields where warriors died, or the birth 
of a chief’s son” (Bercusson, 1998, p.14). My design 
strategy can be applied directly to other sites in the 
North Island where areas of open land need to be 
connected to existing indigenous bush. The strategy 

could in fact be applied to any site provided the four 
key components are present – trees, birds, flight 
paths and community groups are the principals of the 
strategy. These would remain the same anywhere, 
although the actual species of birds and trees would 
need to adapt to the local field conditions.

Figure 21: Early investigations at Muriwai
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birdscapes design technique

By means of a careful programming of initial 
conditions, a network of planted trees is permitted 
to colonise the dune landscape. This re-organizing 
of the shifting dune/foreshore system by the planted 
network is based on three key components:

birds and their flight trajectories  (the bird species a. 
is tui [Prosthemadera novaeseelandiae] )

the re- connecting of existing remnant indigenous b. 
bush with indigenous foci trees (focus trees are 
mature specimens of pohutukawa that have been 
identified as forming critical nodes in existing bird 
habitat structures)

erosion sites c. 

community groups: mountain bikers, motorbike d. 
users, members of the Muriwai community 
(Muriwai Progressive Association, Auckland 
Regional Council staff, Nga Rima O Kaipara- local 
iwi [indigenous people]). 

design teChniQUe
Pohutukawa is a climax tree species forming coastal 
indigenous forest. “Pohutukawa grows best close to 
the sea, where it often produces massive spreading 
trees that overhang the water” (Salmon,1980, 
p.152). These trees produce vast quantities of wind 
dispersed seeds. The seeds have a preference 
for open sites and can grow near the sea where 
other plants can not establish or have yet to arrive. 
Pohutukawa are colonisers of bare land. Their 
seedlings require high light intensity, germinating 
very quickly on moist warm sites. The seedlings are 
strongly geotropic. Their roots penetrate cracks in 
rocks, cling to other trees or can descend through 
the air from upper branches of other trees. They 
also have the ability to produce adventitious aerial 
roots from stems. These adventitious roots establish 
multiple connections to the ground improving their 
survival ability. The leaves are coated with cuticle 
to resist desiccation, giving them resilience against 
salt laden winds and long dry periods. The wood 
comprises thick walled fibres, narrow elongated cells 
with limited storage and conducting ability resulting in 
dense strong hard timber with the ability to coppice 

from both trunk and branches after damage. “If a 
pohutukawa is growing in coastal sand and becomes 
partially buried, it can continue to grow by forming 
new roots along the buried trunks. The resulting tree 
looks like a cluster of separate trees.” (Simpson, 
2005, p.83) These trees produce an abundance of 
flowers en masse in early summer if the conditions 
are favourable if unfavourable conditions occur they 
continue to produce leaves and wood, an important 
growth strategy of plants adapted to growing in 
newly created open ground. When the conditions 
are favourable spectacular red flowers are produce 
attracting birds and insects by their vibrant red 
colour. They produce vast amounts of pollen and 
nectar which is pollinated by insects and birds and 
dispersed by wind.    
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Figure 22
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Figure 23
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A unique, and crucial, characteristic of these climax 
trees is their ability to form ‘vegetation islands’ 
which over time coalesce into contiguous coastal 
pohutukawa forest. These vegetation islands do 
not follow the normal successional pathways of 
colonisation of lichens, bryophytes to herbaceous 
plants, grasses, woody shrubs and finally trees. 
Instead pohutukawa trees are adapted to establish 
directly into sand and rocks without soil. The 
next stage in this successional pathway is the 
accumulation of litter from the pohutukawa tree 
as it grows. This modified sheltered site enables 
herbaceous and shrub species to establish within the 
trees (drip line) mirco-climate and form vegetation 
islands. These establishing vegetation islands are 
vulnerable to summer drought conditions however 
the pohutukawa tree has adapted to withstand these 
conditions the resultant tree is often multi-trunked 
due to summer droughts. ‘Gradually these ‘islands’ 
coalesce to form more or less continuous vegetation. 
The overall effect is a mosaic of patchy vegetation 
at different successional stages”. (Haines, Julian, 
Wilcox. 2007, p.45)

Birds fulfil a critical function in the spread of the 
trees: “The spectacular flowering that is a feature of 
pohutukawa and rata is an unusual strategy in New 
Zealand reflecting the link between bush–blossoms 
and birds that is the hallmark of myrtaceae” 
(Simpson, 2005, p.90).  Birds also therefore form 
a vital role as agents of diversity in the birdscape 
system. A tui population must be present in the 
environment before the network can be initiated. As 
the population grows, the whole birdscape system 
is extended, leading to vigorous whole systems and 
ecologies.

The emerging pohutukawa vegetation islands 
ecological regeneration will come from the existing 
ecologies that are present in the greater Muriwai 
Region. This is based on research by Lucas and 
Head. The greater Waitakere Ranges Forest which 
Muriwai is a (northern) part of has a unique collection 
of native species with its own distinctive ecology. 
Muriwai’s ecology is defined as a Pohutukawa: 
Exposed Coastal Ecosystem, the area is defined 
as a coastal strip facing out to the Tasman Sea 
which comprises of three main components, (i) dune 
systems, (ii) dune lakes and (iii) the area above the 
dunes which is affected by salt spray and exposed 

to high onshore prevailing winds. Within these 
three components is a range of plant ecologies 
that occur, these plant ecologies are present in 
the Muriwai Region. Therefore the seeds which 
are predominately wind dispersed will arrive in the 
emerging pohutukawa networks firstly by wind and 
secondly by birds.  The key nurse species that are 
present at Muriwai are; kawakawa (Macropiper 
excelsum), flax (Phormium tenax), hangehange 
(Geniostoma rupestre),  houpara (Pseudopanax 
lessonii), pohuehue (Muehlenbeckia complexa) 
and pohutukawa. The sand dune system at 
Muriwai already supports pingao (Desmoschoenus 
spiralis) spinifex, (Spinifex sericeus) pohuehue 
(Muehlenbeckia complexa), kawakawa (Macropiper 
excelsum), and ti kouka (Cordyline australis). I 
would expect these species to emerge under the 
planted pohutukawa tree networks. Once the sands 
are settled these plants will grow, sand tussock 
(Austrofestuca littoralis) and tauhinu (Ozothamnus 
leptophylla) and toetoe (Cortaderia splendens). 
Within the stream and wetland area these plants exist 
at Muriwai, pukio (Carex secta), horokaka (Disphyma 
australe) and (Carex virgata) all of these plants 
will grow over time within the planted pohutukawa 
networks (Lucas & Head, 2005).
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I initially attempted to impose a repetitive tree 
formation on the landscape to form the planted 
networks based on Koolhass and Mau’s Tree City. 
The idea was to enable people to identify the initial 
planted elements of the project. The formation that 
I proposed was a delta triangle configuration of tree 
groups which was very linear in form. However this 
structural formation did not permit me to go along 
the direction of complex adaptive systems that are 
nonlinear by nature. This was due to the strong linear 
tree formation that marched across the terrain in 
dominating lines with no room to deviate. I next read 
and viewed ‘Boids’, a distributed behavioural model 
of flocks by Craig Reynolds. This is a computer 
model of coordinated animal motion such as occurs 
when birds flock and with fish schools (http://www.
red3d.com/cur/boids). 

The boids model simulates bird flocking through the 
use of three simple rules:

separation:a.  steer to avoid crowding local flock 
mates
alignment:b.  steer towards the average heading to 
local flock mates
cohesion:c.  steer to move toward the average 
position of local flock mates

Once the above three components are identified the 
first phase of the birdscape process is commenced. 
This involves the selection of specific areas of 
accelerated erosion on the beach: these areas of 
sand are often threatening existing infrastructure 
or areas of communal value. The projection of bird 
feeding flight trajectories from the pohutukawa focus 
tree to the eroded areas plots the directional flight 
paths of the tui bird. Pohutukawa trees are planted 
along the trajectories to connect the erosion sites 
with the mature focus trees. Tui is very directional in 
their flights and cover distances up to 35 kilometres 
per day. When flying in search of food the birds are 
on a nectar vector which results in a deviation of plus 
or minus 10 meters from departure to destination. 
Their feeding flight trajectories create a maze of 
networks across the landscape with differing spatial 
organisation.

Tui, Prosthemadera novaeseelandiae an indigenous 
bird species that is found throughout New Zealand 
from the subtropical Kermadec Island to the Sub- 
Antarctic Auckland Islands. These birds have 
adapted well to human landscape changes and 
can be found living in remnant indigenous forest, 
exotic forest and urban areas. They belong to the 
honey-eaters (Meliphagidae) with a diet that is highly 

nectarivorous but they have been observed eating 
fruits and invertebrates. During the winter month’s 
tui are often found in urban gardens eating winter 
flowering exotic plants. Research has found that tui’s 
will fly distances ranging from 5 to 35 kilometres per 
day in search of food from their breeding territories. 
These flights occur in family groups for most of the 
year during breeding when nectar is abundant they 
forage in a localised area. They are very strong flyers 
with directional flight patterns and movements with 
very little deviation from their destination (Bergquist, 
1989).

Pohutukawa trees are planted along the trajectories 
to connect the erosion sites with the mature foci trees 
(Fig. 25). These trajectories mirror the directional 
flights and cover distances up to 5 kilometres across 
all terrains from the rocky headland of Otakamiro 
Point to the northern Waahi Tapu burial site of the 
Ngati Whatu Nga Rima o Kaipara. All trajectories 
start on elevated locations and travel down across 
the landscape to the eroded coastal edge. These 
feeding trajectories eventually create a nonlinear 
maze of networks across the landscape with differing 
spatial arrangements. 
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Figure 24
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These rules apply only to flock mates within a certain 
small neighbourhood. What defines a neighbourhood 
is distance, measured from the centre of the boid and 
an angle, measured from the boids direction of flight. 
These rules only apply to neighbourhood flock mates 
- the rest of the flock mates are ignored. Boids is an 
algorithm of 0(n2). I decided to do a similar thing for 
tree dispersal within my birdscape system, on the 
basis of wind dispersal of pohutukawa seeds. I drew 
a line along an existing bird feeding flight trajectory 
from the foci trees to the erosion site at the coastline. 
I then draw two more lines five metres from the 
centre line giving a 10 metre wide strip (this is based 
on tui flight movement of directional flight paths with 
very little deviation). I then applied a 10 metre centre 
rule for distance. The angle is the flight trajectory 
and the direction is to the coastline erosion sites. I 
plotted my trees following alignment, cohesion and 
separation. The current planted tree networks are the 
result of this process (Fig. 24).

The planted pohutukawa networks now form the first 
operation of phase one human intervention. In order 
for this project to success it is critical that these trees 
are managed to survive. This stage will require a 
comprehensive management plan to protect the tree 
network from; predators (cats, rats, rabbits, possum, 
deer and magpies) invasive weed species (grasses, 
gorse, silver poplar, pines, wattle, acmena species 
and privet) and destructive vandalism. It is vital that 
a robust habitat structure develops at this stage, 
to ensure the projects survival. A comprehensive 
management plan is available in Pohutukawa: 
Ecology, Establishment, Growth, and Management, 
by David Bergin 2006 published by New Zealand 
Forest Research Institute.

Figure 25: Pohutukawa Foci Trees (Opposite)

The planted networks comprise the first phase in the 
inauguration of a comprehensive adaptive design 
process. They do not alone constitute the birdscape 
system. The second phase is an application to the 
spatial interstices that are created once the planted 
pohutukawa networks are distributed through 
the landscape. This is achieved by means of a 
disturbance of the system. Areas that have been 
established by the planting of the pohutukawa 
networks are now interrupted by a range of different 
procedures, or operations. The form of disturbance 
can be, for instance, structural, extractive, 
hydrological, topographical, or horticultural. These 
disturbances are based on design observations of 
human interactions within the community. Humans 
are agents in the same way that birds are agents. 
People will determine how they use the sites on a 
can - do basis. Field observation has shown that if 
an existing path to the coastline becomes inundated 
with sand or vertical due to erosion then the person 
using this path will do one of three things, (i) turn 
around and use another working path, (ii) jump down 
the drop to the sand below forming an adapted path 
or (iii) find a new way down creating a new path to 
the coastal edge. This is an example of how human 
activity will determine how a site is used. 
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Figure 26-28: Investigations of human activity
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These human-environment interactions include the 
various ways in which people connect with, use and 
experience pohutukawa trees, the topographical 
preferences of holiday-makers, picnickers and 
everyday users, how sightlines and view shafts 
from reserve to beach, and from beach to hills 
influence activities and experiences (Fig. 26-28), the 
various ways in which beach access is incorporated 
into the lives of users, the influence of boundary 
operations and edge conditions all observed within 
the community. “Pohutukawa are not alone, but live 
in mutual association with other plants and animals. 
Not only birds and insects need these trees but most 
people do too: Pohutukawa are prominent in complex 
ecological needs of humans. Without the emblazoned 
landscapes that these trees create our lives would be 
more constrained for all sorts of ethical and practical 
reasons” (Simpson, 2005, p.61). 

The emergent birdscape systems permit the 
reinvigoration of terrain even as the erosion process 
continues to change it (Fig. 30). The reinvigoration 
process includes the development of spatial 
landscape structures that are perceived by the 
community to add new life and new ways for them 

to connect with the landscapes they inhabit. These 
resultant systems, designed by myself are effective 
in altering human perception about erosion in their 
social and economic value systems.

It has become apparent from my observations 
at Muriwai that erosion along the coastal edge is 
acceptable in areas of low demand. These are 
areas that the community considers of low social 
or economic value. Erosion becomes of great 
importance however when it threatens to destroy 
areas valued for recreational or economic gain. 
This can clearly be seen where the sealed car park, 
road, public toilets and golf course are being lost to 
erosion. I have concluded that although erosion is 
accepted by most as a naturally occurring process, 
it is not acceptable when human - made structures 
are threatened.  I argue that the design operations 
outlined above will create resilient ecological 
networks that work with the erosion process to form 
self-managing landscape structures (Fig. 31). These 
structures will link existing remnant bush connecting 
the community to the coastal sand dune system, 
cultural heritage sites and the Regional Park by 
nonlinear pohutukawa networks. 

The Nga Rima O Kaipara has a myth about the 
Pohutukawa trees (Fig. 29) at Muriwai which 
demonstrates their cultural importance to the lives of 
the original Muriwai community.  This myth connects 
to my project and was told to me when discussing 
my project with these people.  The story about the 
Pohutukawa – ‘the pohutukawa pass the message 
to Tangaroa in the sea that the birds are clothing the 
earth again after Tangoroa was banished to the sea 
for destroying the forests’. Pohutukawa are referred 
to as the messenger tree by these people (Te Kahuiti, 
K. August 2008. personal communication).

Figure 29: Pohutukawa focus tree
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habitat stRUCtURe With biRdsCaPes

Figure 30
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Figure 31: Coastal Edge Conditions
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Figure 32: Muriwai Beach

Identify foci trees on pa and urupa sites.1. 
Identify key coastal edge intervention sites 2. 
according to selection criteria outlined below.
Map possible proposed flight trajectories from 1) 3. 
foci trees and 2) erosion intervention sites.
Plant Pohutukawa seedlings on 3) flight 4. 
trajectories.
Manage the Pohutukawa plantations ‘Human 5. 
Intervention’ – phase one.
The growing trees form habitat structure that 6. 
supports perching and feeding, ‘Feeding passion’ 
– phase two.

design stRategy
Pohutukawa colonization occurs diversity 7. 
emerges – phase three

Site Designs (See figure 33 for site detail)
1.  Okiritoto Creek
2.  Abandon 4th Tee Site, Muriwai Golf Course
3.  Waitea Stream

Design Operations of: 
- combining
- regulating
- disturbing 
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(Fig. 33 for Site Locations)

Three sites were selected as case study locations 
to test the Birdscapes design tool. These sites were; 
Okiritoto Creek, the abandoned fourth tee of Muriwai 
Golf Course and the Waitea Stream outlet. All three 
sites are experiencing erosion to differing degrees 
and two of them have had infrastructure imposed on 
them. All three sites are of high social importance to 
the Muriwai community and are of economic value for 
this community.

1) okiritoto Creek
The Okiritoto Creek flows through farmland, 
indigenous bush, a plantation forest, and across sand 
dunes before entering the Tasman Sea. The creek 
is infested with silver poplars where it leaves the 
plantation forest and enters the sand dune system. 
High sand dunes along the creek edge continually 
erode into the creek. Historically this area has 
undergone a great deal of change, including the 
great fires of pre - European times, and the dramatic 
influx of early European settlement when a flax mill 
was established on the site. The last major form of 
change occurred at Okiritoto Creek in the 1930’s 
when the area was re-contoured and planted with 
exotic pines to form a plantation forest. Today there 

site seleCtion designs
are no pine trees left and the site is characterised by 
weed species, some indigenous species and areas 
of open mobile sands. Motor bike and mountain bike 
riders frequent the area, which is in high recreational 
demand both the community and visitors. It can be 
likened to the gateway to recreational west coast 
freedom where all rules are left behind.

While I have selected three completely different 
sites in order to test my design tool all have high 
community value and degrees of economic value.  All 
are currently experiencing erosion. All are connected 
to the community of Muriwai both physically, culturally 
and economically.

2) the fourth tee
The fourth Tee of Muriwai Golf course lost its 
economic worth in 1995 when erosion destroyed the 
tee site and access pathway. The golf course was re 
-aligned inland at a huge economic cost and the old 
fourth tee was abandoned. The site has been taken 
over by the community as an informal recreational 
space used mainly for walking, dog walking and 
mountain biking. A large sand blow is moving inland 
in an eastern direction, much of the grass has gone, 
the area is inundated with ice plants and some 
Norfolk Island Pines and Macrocarpa trees that have 
been there for years these are falling into the sea.

3) Waitea stream
The Waitea Stream system was put into a series 
of culvert pipes for a distance of approximately 
70 meters in 1961. This enabled a car park to be 
constructed at the foreshore. Currently the Muriwai 
community is spending hundreds of thousands of 
dollars trying to retain the car park, road and toilets 
at the Waitea Stream. Nothing is working. With every 
storm event more road and car parks are lost to 
erosion. This site is of key importance to the daily 
activities of Muriwai people and visitors to the park, 
being the point of arrival and providing stunning 
views of the beach and Tasman Sea. It is also the 
main access to Muriwai beach. 

Phasing
Stage One Infrastructure
  Implementation and Management
Stage Two Management
  Ecological growth 
  (Birds extending habitats)
Stage Three Pohutukawa colonisation 
  (Ecological diversity)

Figure 33: Design Sites (Opposite)
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Figure 34: Location of Existing Site 1

okiritoto Creek design: a Wetland bike 
Park

After a site analysis which identified the focus 
trees closest to the site, the erosion areas and 
flight trajectory lines I applied the principles of the 
birdscape technique, planting pohutukawa networks 
along the projected bird feeding trajectories, and then 
disturbing the resultant system (Fig. 35).

Two forms of disturbance were utilised. The first 
was the operation of hydrological disturbance, which 
involved altering the topography to divert and gather 
water to form wetlands within the existing Okiritoto 
Creek system. 

The second form of disturbance was a topographical 
operation based on the requirements for combined 
mountain bikes and trail bike tracks. The introduction 
of the track created gullies and ridges. Some 
rules were applied to this operation in order to 
enable the first phase of the birdscape system to 
survive. Without the established pohutukawa tree 
networks the site would not be able to support the 
modifications. The rules that regulated the mountain 
and motor bike track design were; don’t disturb tree 
networks, don’t alter edge conditions of the wetland, 
maximize contour change (to form easy and hard 
slopes) I introduced short and long loops to enable 
the bike park to provide for a range of skill levels and 
abilities.

These two sections clearly show the massive 
reformation of the wetland system and how the 
mountain bikes determine the terrain form. The 
details demonstrate the importance of pohutukawa 
tree networks and the relationship the bridge has with 
the wetland and the bike park (Fig. 39 & 40).

It was necessary to construct a bridge to enable 
bikers to complete the trail without entering the water 
ways within the wetland system. The bridge also 
provides a viewing place for spectators and users 
of the bike park enabling views of the whole system 
and making the physical connection by line of sight to 
the greater Muriwai region. The bridge also prevents 
damage to the edge conditions within the wetland 
system (Fig. 36). At the existing ford (Fig. 37) the 
Okiritoto Creek flows into the wetland. This area has 
under gone major transformation (Fig. 38).

The bridge spans across the centre of the Okiritoto 
Wetland Bike Park. This bridge provides expansive 
views of the wetland area with access connecting 
both areas within the Okiritoto Wetland Bike Park 
(Fig. 41 & 42).

site 1 Pohutukawa + Mountain bikers + trails & People + Water = okiritoto Wetland bike Park
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Figure 35: Okiritoto Design
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The establishment of the planted pohutukawa 
networks enables new systems to emerge, bringing 
about new relationships which will give rise to new 
conditions and enable habitat structures to develop. 
Tui birds will be the agents that cause emergent 
phenomena such as plant life and habitat structures 
associated with plants. A diversity of habitat will 
emerge from within this planted tree network with 
invertebrates, insects, birds and plant life. This is 
supported by recent research in the field such as the 
following articles which substantiate this claim, (i) 
Ecological Restoration For Vertebrates by Clout, M. 
& Craig, J 1998.(ii) Influence of Vegetation Structure 
on spatial patterns of seed deposition by birds by 
Ferguson, R. & Drake, D. 1999 and (iii) Options for 
enhancing forest biodiversity across New Zealand’s 
managed landscapes based on ecosystem modelling 

and spatial design by, Meurk, C. & Hall,G. 2006. 
The fact that my project involves “ Smaller habitat 
patches (1 -6 ha) is not necessarily a crucial limitation 
because most  New Zealand wildlife (insectivorous 
birds, lizards, invertebrates) are either small or  
vagile, and small habitat patches can perform useful 
ecological functions” (Meurk. C & Hall.G, 2006,p.1).
Fig. 41 shows the sand dune structure and 
vegetation sequence expected after the 
establishment of the pohutukawa tree system.

The new Okiritoto Wetland Bike Park will provide 
opportunities for the community and bike riders 
to develop new relationships between ecological 
environments and their sporting behaviour. People 
can also walk and run on these trails.

There are however, some negative points to this 
design. It will be possible for instance, to deviate 
from the track and destroy plants and habitat. 
There are no rules that can be applied to this social 
outcome this will come down to individual’s value 
system. The Bike Park infrastructure (bridges) and 
the related costs of this infrastructure could be seen 
as a negative design feature, but the bridges are 
necessary for the wetland system to operate on a 
more resilient level.

Details have been provided of the vegetation 
sequence that occurs within Muriwai’s sand dune and 
wetland system (Fig. 43 & 44).

Figure 36: Looking west Figure 37: Existing ford, (east) Figure 38: Views from bridge (north)
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Figure 39: Connecting bridge
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Figure 40
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Figure 41
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Figure 42
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Figure 43



59
Figure 44: 30 Year Projection
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the fourth tee: a Community garden

The sand inundation and erosion of the fourth tee 
caused huge economic lost to the Muriwai Golf Club 
when it forced its closure in 1995. Where once was 
mown grass ice plants now form the predominant 
vegetation. 

Again the first stage of design here was the planting 
of pohutukawa tree networks, which could connect 
with and reinvigorate the existing amenity plantings 
on the Muriwai Golf Course. These existing plantings 
traverse the landscape to connect to the remnant 
indigenous bush at the pa sites on the ridge beyond 
the golf course.  

Again the second phase of the process was to disturb 
the birdscapes system. Two forms of disturbance 
were applied to this design intervention – structural 
disturbance and horticultural disturbance. The 
structural disturbance takes the form of large sand 
- catching log structures whose purpose is to collect 
sand which in turn will alter the terrain through sand 
inundation and collection. 

The horticultural operation involved the removal 
of the ice-plants from within the enclosed space, 
allowing sand movement to occur. The sands will 
become highly mobile and move inland within the 
site, contributing to the altering of the terrain. Once 
the terrain has reformed to create the sunken basin 
a second horticultural disturbance will occur. This 
next horticultural operation will take the form of 
ground cover plantings to slow down and reduce 
sand movement. These plantings will probably be 
grasses but are yet to be determined (Fig. 46). The 
community agents for this aspect of the process are 
the members of Muriwai Progressive Association 
which currently introduces specific terrains for 
community use. The other human element (agents) is 
the Auckland Regional Council which inhibits vehicle/ 
human movements within the Muriwai Regional Park. 
These agents permit significant design elements to 
emerge from my process. What will be created is 
an enclosed sheltered sunny area with pohutukawa 

trees that provide shade and shelter. It is a place 
to sit and enjoy the view and the warmth of the 
sun in close proximity to both the beach and local 
dwellings. The community garden has direct access 
to the beach and is a two minute walk from the north 
car park and a ten minute walk to the closest local 
houses. This garden has initially been developed 
for locals who want to get away from the summer 
crowds. I believe over time more and more regular 
Muriwai visitors will discover the community garden 
which will result in the locals sharing this space. 

The altering of terrain through sand inundation is 
rapid. In one winter one vertical metre of sand dune 
can be expected to form under normal conditions. 
However during stochastic storm events the 
collection and inundation is radical. One metre of 
sand dune can collect in one storm event, which 
usually lasts several days (Fig. 50 & 51). 

site 2 Pohutukawa + temporary structure + open space & People = Community garden

Figure 45: Location of existing Golf Course Fourth Tee Site 2 (Opposite)
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Figure 46
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The sand catching structures (Fig. 47 & 52) which 
initiate the adaptive process of sand inundation and 
collection will enable the development of a particular 
landscape condition. When the mobile sand hits the 
log structure they will deposit around this structure. 
This will result in the formation of a new sand dune 
that shelters the site from the prevailing winds, with 
pohutukawa trees providing a framework in and 
around the community garden. The new condition 

will be a sheltered large basin that (Fig. 48, 53 & 54) 
provides opportunities for many informal recreational 
community activities away from the main day visitor’s 
arrival point at Muriwai Regional Park. The emergent 
community space provides habitat change and 
provides a secluded garden in close proximity to the 
coast which requires prior local knowledge to find- 
locals only or those who stumble upon this site.

The sand - catching structures will also inhibit vehicle 
access initially from the beach to the newly formed 
community garden, enabling the habitat structure to 
make a contribution to the changing space (Fig. 49). 

Figure 47: Views from beach Figure 48: Community garden enclosure Figure 49: Looking north towards Community garden
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Figure 49Figure 50
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Figure 51
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Figure 52
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Figure 53
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Figure 54
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Figure 55: 30 Year Projection
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Figure 56: Location of existing Waitea Stream Site 3 (Opposite)

the Waitea stream design: a daylighted 
stream

This site is situated against the Otakamiro Headland. 
The Motutara Road runs through it and continues 
down onto Muriwai Beach which is itself designated 
as a public road. In 1961 the Waitea Stream was 
piped into a series of culvert pipes which discharge 
into the Tasman Sea before the headland. The 
stream was in filled to provide a large level elevated 
area at the coastal edge. This area then had a car 
park and public toilet block constructed on it. Ever 
since this infrastructure was constructed erosion has 
been an ongoing problem. 

A pohutukawa network is planted. Then the 
engineering infrastructure is removed, and new 
landscape structures developed (Fig. 57).
 

The removal of infrastructure will include the 
demolition of the existing culverts containing the 
Waitea Stream and the removal of the sealed car 
park and the toilet block. This will result in the Waitea 
Stream being day lighted. As the day - lighted stream 
system emerges radical changes will occur where 
it discharges into the Tasman Sea, particularly after 
storm events (Fig. 63 & 64). 

It is likely that wave energy will dissipate as sea 
water travels up the Waitea Stream and then flows 
back out to sea (Fig. 61 & 62). A change in vegetation 
sequence (Fig. 67) will also occur as a result of 
the day - lighting of the stream. The stream water 
will be filtered by riparian plants as it travels down 
the system, resulting in cleaner water entering the 
Tasman Sea.

The way the community accesses this site will alter 
dramatically and new behaviour will come to life at 
the same time as the stream. The negative thing 
about this design outcome is the loss of infrastructure 
to this community. There will be an economic cost 
as the community will need to provide a new public 
car park and a new public toilet facility. The Muriwai 
Regional Park is large enough to support such 
change. My design provides a new car park on the 
northern side of the site; and I have enlarged the 
north car park which provides closer parking to the 
community garden. A new public toilet facility has 
been sited at the existing playground along with a 
small car park.

The community will require this design process to 
provide some form of temporary lookout at the site, 
as observing the coast from this location is a daily 
ritual. To achieve this observational opportunity the 
structural implanting of a lookout is required (Fig. 58, 
59 & 60). 

site 3 Pohutukawa + daylighted stream & People + lookout & People = Waitea stream
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Figure 57
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This has been achieved by a deliberate perturbation 
to sands on the northern side of the dune at the 
Waitea Stream. A sand catching structure is placed 
in the path of the sand blow along the dune face (Fig. 
58 & 59). The sand will inundate and collect around 
this structure over time, forming a temporary lookout 
which connects the community to the coastal edge by 
providing temporary views of the Tasman Sea. Sand 
will probably completely inundate the structure over 

time, and the lookout will eventually become part 
of the sand dune system, perhaps re – emerging at 
some later time (Fig. 65). 

The proposed lookouts will always be temporary 
maybe they will wax and wane as the dunes continue 
to move. This however can be turned into a positive 
as the lookouts will always be right on the coastal 

edge commanding the best views of the Tasman Sea 
and Muriwai Beach. The community will determine 
where these lookouts will go based on areas of 
accelerated erosion and views.

By this means the Waitea Stream will be re – 
connected to ancient look- outs at pa sites along the 
Muriwai Coast (Fig. 66).

Figure 58: Waitea lookout (west view) Figure 60: Waitea lookout (from the carpark)Figure 59: Waitea lookout (from the beach)
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Figure 61: Future projections high tide 15 years Waitea Stream
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Figure 62: Day lighted Waitea Stream
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Figure 63
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Figure 64
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Figure 65
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Figure 66
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Figure 67
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Figure 68: 30 Year Projection
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Figure 69
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All three design sites at Muriwai are now connected 
through the birdscapes pohutukawa tree networks. 
These networks are connected to existing remnant 
indigenous bush and the Muriwai community 
(Fig. 69). Muriwai will end up with an interactive 
set of networks of Pohutukawa trees, pedestrian 
walkways, habitat structures, rehabilitating ecologies, 
community areas, as well as a coastal edge that is 
dynamic and attractive (Fig. 71). The community 
groups will be working together with a common goal 
which supports and manages the emerging coastal 
Pohutukawa ecology (Fig. 70). I now understand 
that I can never say what the design outcome will be 
nethertheless I have found out that it is possible to 
design in rapidly changing coastal conditions.

site design ConClUsion
birdscapes Unique features and 
Contribution to the state of Knowledge

The four key components of my project; trees, birds, 
flight trajectories and community groups can be 
found in most settlements. The project therefore has 
a transferable ability that can be applied to other 
situations. 

 It is the technique that I have devised that gives this 
project it’s unique ability to connect and colonise 
open ground that sets it apart from other design 
strategies. 

This uniqueness can be attributed to the remarkable 
colonizing qualities of pohutukawa. This tree species 
is a climax species and also a primary coloniser of 
hostile open space. This ecological design strategy 
does not use the usual re-riparian ecological 
restoration process instead it uses a climax species 
with unique abilities. 

Figure 70
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Figure 71
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some limitations of this Project

This strategy does have its limitations as it works 
with pohutukawa trees. It can therefore at this stage 
only be used where these trees naturally grow. This 
currently restricts my project to coastal areas in the 
North Island of New Zealand. 

I did spend some time trying to find other tree species 
in different parts of the world that performed similar 
functions. The pohutukawa tree is a member of the 
Myrtaceae family with several forms of pohutukawa 
species found in Hawaii and Tahiti. There is the ability 
to repeat this process in both of these countries.

 In Australia the Eucalyptus species is part of 
this group however it does not perform the same 
colonizing ability as the pohutukawa tree. Therefore 
you could not use this process there. In Europe 
the Privet could perform in the same way that the 
pohutukawa performs however I did not look into this 
trees performance. 

I can therefore conclude that there is the possibility of 
taking this technique to other countries and testing it 
to see if the same outcomes could be achieved. The 
other possibility is to test this design strategy against 
the usual riparian ecological restoration process as 
a design technique for reinvigoration of terrain for 
community use and connection.

The other limitation of this design strategy is its total 
reliance on the local (Muriwai) community to ‘buy’ into 
the whole strategy. Without this commitment from 
the community you don’t have a project. What one 
community member desires for a site might not be 
what another desires for that site. There will be a lot 
of negotiation required by all to achieve an outcome 
that most people are happy to pursue.   

There will also need to be negotiation by the 
community and designer to get the local authorities to 
agree to the project. There will need to be negotiation 
with local land owners within the greater area as it 
involves private land and public land. This process 
will all take time and effort. 



86

Birdscapes has some interesting issues with its 
phase programme. The potential problem is that all 
the design interventions must be carried out in a 
very specific time frame/order. The programme’s first 
phase is the setting up of the planted tree networks. 
This is a human intervention which is then disturbed 
through the design process to cause environmental 
and cultural interactions. What has become apparent 
is that the disturbance has to take place at this 
first phase. If the disturbance were to occur in the 
second phase it would risk partly destroying the tree 
networks by the design process, thus reducing the 
effectiveness of the planted networks. This could 
compromise the overall programme. 

However the fact that a second phase intervention 
would result in a different outcome may not, of 
course, be a negative. It would just be a different 
outcome from the one described here. This is a direct 
result of working with nonlinear dynamical systems 
theory. 

ConClUsion
Landscape architecture practice is currently 
trending toward landscape design strategies which 
do not result in constructed designs. Instead 
environmentally sustainable strategies, programmes 
that occur over time whereby the design outcome is 
not determined are being explored. Corner argues 
“that the designers attention should be focused on 
staging the conditions necessary to precipitate a 
maximum range of opportunities in time and that 
design be turned from aesthetics to ‘engendering 
strategies’ and strategic instrumentality” (Corner. 
1999, p.160).These practices result in complex 
interwoven strategies that have the potential to 
integrate ecological systems, social systems and 
infrastructural systems. They have longer term 
effects that evolve and change with time rather than 
just an initial design.

Birdscapes is a phased ecological design strategy 
that has a thirty year timeline for implementation.

The case study projects have been influential as 
design strategies which map growth and phases 
within the site. The cultural demands of the Muriwai 
park will inform the designed features. At the same 
time the birdscape process addresses the current 
ecological issues within the site. The Tree City 
design strategy has similarities; the first phase is 
‘sacrifice and save’ which involves the remediation of 
contaminated soils with succession of plantings - tree 
circles that form the base of the park. My project has 
two more phases. This would maximise the growth 
potential for the birdscape system working with the 
community and erosion processes at the Muriwai 
sites. A project by Corner, ‘High Line  Agri –Tecture’  
also has similarities to my project. With this project 
Corner’s design strategy has a first phase of setting 
up the system (landscape programme) and the site 
is left unfinished. This strategy allows for sustaining 
emergent growth that results in change over time. 
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My project also recognizes dynamic processes over 
time. Its design phases are biologically informed and 
integrated with human activity, which contributes to a 
range of design outcomes. These design outcomes 
are not known. Instead the operations of; combining, 
regulating and disturbing will encourage growth and 
change.
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