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A B S T R A C T

Sound Landscapes poses the question, how can polyphonic soundscape ideals be the main 

driver in the design of post-industrial environments?

 

A hypothetical Master Plan for future development at Onehunga is used as a framework 

to answer this question. The plan provides a location for the implementation of 

underestimated acoustic techniques, which will add to the discourse regarding harmonious 

soundscapes within the urban landscape.

The discourse currently focuses predominately on the undesirable influences of the 

imbalanced soundscape that is universally known as noise pollution. The potentials of 

the sonic aesthetic are undermined. This investigation seeks to address this issue and 

demonstrate that the sonic landscape is a valuable resource awaiting its discovery and that 

there are opportunities for this invisible aesthetic to foster and enrich a sense of place. 

Polyphonic elements can occupy a privileged niche within the landscape. 

Significant social, cultural and ecological needs of key stakeholders have been identified 

and these are acknowledged and reflected in the sound-driven principles and interventions 

that are a result of this project. Analysis of design precedents has identified possibilities for 

addressing issues of noise pollution from a position of inspiration and positive influence.

It is common for disciplines to reside in silos. This research project seeks to raise awareness 

of the potentials of integration - the confluence of acoustic theory and normative landscape 

architectural practice. This process, which is polyphonic by nature, has produced a variety 

of strategies and spatial arrangements that aim to transform sound from a problem to a 

design resource.
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Park, J., 2017. Graffiti that decorates the interior of the Manukau Harbour 

crossing. [Photograph] (Private collection)

Figure 5.60

Park, J., 2017. Vista from the Southern end. [Photograph] (Private 

collection)

Figure 5.61

Park, J., 2017. Good infrastructural bones to build upon.  [Photograph] (Private 

collection)

Figure 5.62

Park, J., 2017. The sunlight that filters in between the two motorways 

throughout the day. [Photograph] (Private collection)

Figure 5.63

Park, J., 2017. A local taking their dog for a walk through this space. 

[Photograph] (Private collection)

Figure 5.64

Park, J., 2017. The sound of waves moving with the tides can be heard on this 

site if you listen closely. [Photograph] (Private collection)

Figure 5.65

Park, J., 2017. Footpath that connects Waihīhī to Mahunga towards the Mangere 

town centre. [Photograph] (Private collection)

Figure 5.66

Park, J., 2017. Old Mangere Bridge. [Photograph] (Private collection)

Figure 5.67

Park, J., 2017. Close up of Old Mangere Bridge. [Photograph] (Private 

collection) 

Figure 5.68

Park, J., 2017. Walking on Old Mangere Bridge. [Photograph] (Private 

collection) 

Figure 5.69

L, M. (2015, September 22). The New Old Mangere Bridge. [Diagram]. Retrieved 

September 22, 2017, from Greater Auckland: https://www.greaterauckland.org.

nz/2015/09/22/the-new-old-mangere-bridge/ 

Figure 5.70

L, M. (2015, September 22). The New Old Mangere Bridge. [Diagram]. Retrieved 

September 22, 2017, from Greater Auckland: https://www.greaterauckland.org.

nz/2015/09/22/the-new-old-mangere-bridge/ 

Figure 5.71

L, M. (2015, September 22). The New Old Mangere Bridge. [Illustration]. Retrieved 

September 22, 2017, from Greater Auckland: https://www.greaterauckland.org.

nz/2015/09/22/the-new-old-mangere-bridge/ 

Figure 5.72

Park, J., 2017. Mangere Inlet, tide out. [Photograph] (Private collection)

Figure 5.73

Park, J., 2017. Mangere Inlet ecology Summer. [Photograph] (Private 

collection)

Figure 5.74

Park, J., 2017. Mangere Inlet ecology Winter. [Photograph] (Private 

collection)

Figure 5.75

Park, J., 2017. Close up of mudflat song 1. [Photograph] (Private collection)

Figure 5.76

Park, J., 2017. Close up of mudflat song 2. [Photograph] (Private collection)

Figure 5.77

Park, J., 2017. Close up of mudflat song 3. [Photograph] (Private collection)

Figure 5.78

Park, J., 2017. Close up of mudflat song 4. [Photograph] (Private collection)

Figure 5.79

Park, J., 2017. Mangere Inlet tide in. [Photograph] (Private collection)

Figure 5.80

Park, J., 2017. Mangere inlet tide out. [Photograph] (Private collection)

Figure 5.81

Park, J., 2017. Circling coastal birds. [Photograph] (Private collection)

Figure 5.82

Park, J., 2017. Roosting oystercatchers. [Photograph] (Private collection) 

Figure 5.83

Park, J., 2017. Wading pied stilt. [Photograph] (Private collection)



Figure 5.84

Park, J., 2017. Wading heron. [Photograph] (Private collection)

Figure 5.85

Park, J., 2017. Small volcanic rocks form the sand on Kiwi Esplanade. [Photograph] 

(Private collection)

Figure 5.86

Park, J., 2017. Coastal ecology growing amongst the volcanic sand. [Photograph] (Private 

collection)

Figure 5.87

Park, J., 2017. Pohutukawa tree. [Photograph] (Private collection)

Figure 5.88

Park, J., 2017. High tide along Kiwi Esplanade, natural coastline framed by volcanic rocks. 

[Photograph] (Private collection)

Figure 5.89

Park, J., 2017. High tide coming into the rocky coastline of Ambury Park. [Photograph] 

(Private collection) 

Figure 5.90

Park, J., 2017. Flooded landscape with coastal grasses. [Photograph] (Private collection)

Figure 5.91

Park, J., 2017. Further inland with sheep grazing in the large open paddock. 

[Photograph] (Private collection)

Figure 5.92

Park, J., 2017. Dry inland field with coastal grasses. [Photograph] (Private collection)

Figure 5.93

Park, J., 2017. Close up of grass 1. [Photograph] (Private collection)

Figure 5.94

Park, J., 2017. Close up of grass 2. [Photograph] (Private collection)

Figure 5.95

Park, J., 2017. Close up of grass 3. [Photograph] (Private collection)

Figure 5.96

Park, J., 2017. Mangere Inlet 2. [Photograph] (Private collection)
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1 . 1  I n t r o d u c t i o n

How can polyphonic soundscape ideals be the primary driver in the design of post-industrial 

environments, such as Onehunga? The reason for this focus is due to the untapped potential 

of sound in design practice. Sound is a marginal component in outdoor civic spaces and post-

industrial urban developments; it is used predominantly in a mitigatory sense. A prime example 

of this is the Freeway Park in Seattle, Washington completed in 1976. There are also a number 

of national noise barrier case studies in New Zealand that highlight this one-dimensional 

approach to sound in urban design. (see appendices, p.102)

This research project will also discuss the issue of unrealised opportunities that potential 

stakeholders and industry have yet to explore or benefit from. The research question 

investigates the conceptual outcomes of an industrial site that is intended by Auckland Council 

and Panuku to become public civic space discussed in the 2017 High-Level Project Plan (HLPP) 

for ‘Transform Onehunga’ (Panuku Development Auckland, 2017).  Hence, this project is a 

confluence of landscape architecture and soundscape design. The case study presents itself as an 

opportunity for token problems and solutions of noise pollution to be re-examined through a 

methodology committed to informative outcomes of the soundscape. “Today all sounds belong 

to a continuous field of possibilities lying within the comprehensive dominion of music. Behold 

the new orchestra: the sonic universe! And the musicians: anyone and anything that sounds!” 

(Schafer, The new soundscape, 1969, p. 2)

The case study site is located within the heavily industrialised area of the Mangere Inlet in the 

Manukau Harbour. Historically, the Manukau Harbour was a symbolic place for the people of 

Te	Ākitai	Waiohua	who	were	descendants	of	Kiwi	Tamaki.	The	Mangere	Inlet	saw	many	of	

the	founding	tribes	of	present-day	Te	Wai-o-Hua/	Ngā	Oho	Iwi	of	Māngere	and	Ngāti	Te	Ata	

Iwi of Manukau pass through its waters. For this reason, the investigation aims and objectives 

are	strongly	tied	to	Te	Aranga	Māori	Design	Principles	from	the	Auckland	Design	Manual	

(Auckland Council, n.d.) to address significant whakapapa values such as Mauri (life force) and 

Waiora (water of life). The growth of Auckland’s industrial and port activities along the coastal 

foreshore, and the 1983 expansion of State Highway 20 from Onehunga to Manukau, physically 

severed the people’s connection from the coastal shore. Anthrophony of motor vehicles now 

dominate the geophony of the coastal edge and drown out the biophony of seaside birds. The 

drone of the motorway now replaces the historical polyphonic soundscape of this region. 

Acknowledged in this project are the matters mentioned above.  

This research topic has relevance for several reasons. Firstly, Onehunga is a rapidly growing 

suburb; “… [the] current population is 24,170, projected to rise to 34,740 in 2043 – a 43 per 

cent increase” (Panuku, 2017, p. 28). According to the HLPP document (Panuku Development 

Auckland, n.d.), this anticipated growth has already activated the development of Onehunga 

Town Centre with strategic advances in providing mixed housing, improved public transport 

and revitalisation of open post-industrial spaces to follow in the next 12 years. Whether or not 

the population reaches this predicted intensification, it is essential to consider the potential 

parallel increase in anthrophony due to denser urban living environments with additional 

motor vehicles on the road. Why? Because of case studies, such as Seattle’s Freeway Park and 

Schiphol Airport, which all concern noise pollution and have one thing in common; that 

is, only once it has become an undesirable component of the landscape is the soundscape 

acknowledged. In other words, purposefully designing polyphonic soundscapes could obviate 

the need for future mitigation.

Secondly, the project will demonstrate how the soundscape is a valuable and untapped resource 

by drawing upon current literature. Onehunga, with its proximity to ecological sound sources 

and distinguished cultural history, provides a unique focal point for landscape architecture 

and creates the opportunity to explore how added value is created for users of the space.  “This 

is what a city is, bits and pieces that supplement each other and support each other.” (Jacobs, 

2012) Ultimately, this project explores not just how landscape architecture might engage with 

soundscape ideals but how this ubiquitous resource might creatively engage with the social, 

cultural and ecological dynamics that create a sense of place.
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1 . 2  R e s e a r c h  q u e s t i o n

H o w  c a n  p o l y p h o n i c  s o u n d s c a p e  i d e a l s  b e  t h e 

p r i m a r y  d r i v e r  i n  t h e  d e s i g n  o f  p o s t - i n d u s t r i a l 

e n v i r o n m e n t s ?

Figure 1.1 
Manukau Harbour
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1 . 3  A i m s  a n d  O b j e c t i v e s

This project explored the possibilities of untapped sonic resources for the benefit of stakeholders and 

industry. Contemporary theories and techniques were exmained to evaluate the design objectives in 

order to engage with and demonstrate the potentials of a sonically driven design process.

The following objectives were integral to the design research process:

1 Research soundscapes that are present in the site to determine their role.

2 Integrate significant landscape and soundscape theory into the reading of the site.

3  Identify design precedents and assess key design moves to conceptualise equivalent 

conclusions into projected plans for Onehunga.

4 Present a sonic strategy to implement into the land employing landscape design moves.
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1 . 4  M e t h o d o l o g y

1 Investigation of the site.

This provided a framework of the key attributes of the space. This information was 

combined with site visits to strengthen the framework that guided the 

design decisions. 

2  A critical review of the literature on soundscape and landscape theory.

Literature around noise pollution and its effects helped identify technical 

advancements in the area of acoustical research and the broader concern for this 

problem. This also helped locate existing gaps in this field of knowledge.

3 A review of best design precedents.

Conceptualising solutions that are unique to the landscape discipline were presented 

to generate a case for site-specific designs that engage with the existing soundscape. 

4 Design development - iterative design process (reflection + refinement)

A back and forth of design developments and workshop critiques encapsulated key 

moves for the site. 

5   Final Master plan proposition 

A design proposition is advanced, one which was driven by polyphonic ideals in 

order to support the social, cultural and ecological needs of the future Onehunga site. 

Figure 1.2 
Mangere Inlet
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1 . 5  S i t u a t i n g  t h e  r e s e a r c h e r

My approach to this investigation, into the potential of polyphonic soundscape ideals as 

drivers in the design of post-industrial environments, is shaped by my previous education 

in classical music and spatial design.  

My 18 years of classical music training in both flute and piano has taught me a great 

deal about the aesthetics of acoustic sound. Many years of critically listening, tuning and 

practicing the creation of harmonious conditions, have given me an understanding of the 

many elements that play into the success of a performance. For a classical concert, this 

would include the size and temperature of the room, the time of day, the type of piano. My 

accumulated experiences of performing on a variety of stages, both formal and informal, 

and either as a soloist or within a group has also taught me to continually adapt the output 

of music to suit the audience that accompanies each space.    

Alongside this practice, a first-class honours degree in spatial design acquired at AUT 

(Auckland University of Technology) explored the experience and impact of everyday 

soundscapes. My project ‘Spatializing sound / fleshed encounters’ questioned the 

relationship between the performer and the audience by rethinking the purpose of a ‘stage’ 

and looking beyond the physical restrictions of the ‘ideal performative space’. Here is where 

I first began to observe the human body as a sounding object, an instrument that operates 

and performs in the spaces it inhabits. Immersive installations were set up in controlled 

conditions to identify spatial arrangements that could encourage non-verbal dynamic 

participation, which would then stimulate a sonic reaction from both performer and 

audience. This experimental stage paved my interest in creating catalytic third-spaces.  

My on-going interest in the composition of the contemporary soundscape has bought me 

to the discipline of landscape architecture. Here the creators of the sonic milieu perform 

on a much larger scale and are as diverse and complex as the philharmonic orchestra. By 

including my previous knowledge in the framework of this thesis discussion, an act of 

translation or transposition happens creating a hybrid lens, which has the potential to 

shape new conversations within the discourse of landscape architecture.   



07

2  T H E O R E T I C A L  F R A M E W O R K

2 . 1  I n t r o d u c t i o n

2 . 2  S o n i c  d e f i n i t i o n s

2 . 3  D e f i n i n g  t h e  s o u n d s c a p e  w i t h i n  t h e  u r b a n  l a n d s c a p e

2 . 4  T h e  i n v i s i b l e  p r o b l e m  –  n o i s e  p o l l u t i o n

2 . 5  D e s i g n - d r i v e n  b y  s o u n d

2 . 6  S u m m a r y 



08

2 . 1  I n t r o d u c t i o n

This chapter notes the terminologies that help to identify the breadth of soundscape so that 

those who are new to this project or from a different discipline may grasp the concepts that 

are shared in this research thesis.

Additionally, this chapter looks at how the idea of soundscape as an active part of the 

landscape came about. In this regard, the focus is on key theorists who discuss the 

aesthetic relationships present within a space and how powerful this resource can be when 

designing for the future of a place. 

The invisible problem of noise pollution has not been addressed until relatively recently 

and, even then, only within the limited discourse on mitigatory design solutions. It was 

difficult to find documents that pursued alternative techniques in solving the sonic issue; 

however, an exciting discovery was the concept and technique of ‘masking’, developed 

throughout the thesis. Theorists such as Gehl, Schafer, Jacobs, Kato and Corner explain 

how a more in-depth focus of sound design would ultimately assist in the design of public 

civic landscapes.
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2 . 2  S o n i c  D e f i n i t i o n s

Anthrophony:

All sounds caused by humans and human-made objects. 

(Bernard L. Krause, 1987)

Biophony:

All sounds created by organisms. 

(Bernard L. Krause, 1987)

Cut-out:

An abrupt change from one sonic state to another. This effect is an essential process 

of articulation between spaces and locations; it punctuates movement from one 

ambience to another. 

(Augoyard & Torgue, 2006, p. 29)

Diffusion:

The scattering or random reflection of a sound wave from a surface. The directions of 

reflected sound are changed so that listeners may have the sensation of sound coming 

from all directions at equal levels.

(Noise, n.d.)

Dissonance: 

A harmonic combination that is unstable and unpleasant. 

(Dissonance, n.d.)

Drone:

The drone effect refers to the presence of a constant layer of stable pitch in a sound 

ensemble with no noticeable variation in intensity. The drone effect can be observed 

in urban and industrial soundscapes. Many technical systems generate constant 

sounds that are close to a drone, even if the frequencies concerned are not limited to 

the bass range that originally characterised it.

In everyday life, the drone effect appears principally in the form of humming 

characterised as a “dull and continuous sound.” Mechanical civilisation, particularly 

traffic, produced an elevation of the intensity of the sound continuum. Road noise 

is now the object of a precise frequency definition. An automobile drone is located 

primarily in low frequencies. 

(Augoyard & Torgue, 2006, p. 40)

Fade: 

The disappearance of a sound through a progressive decrease in intensity. 

(Augoyard & Torgue, 2006, p. 48)

Filtration:

A reinforcing or weakening of specific frequencies of a sound.  

(Augoyard & Torgue, 2006, p. 48)

Frequency:

The number of oscillations or cycles per unit of time. Acoustical frequency is usually 

expressed in units of Hertz (Hz) where one hertz is equal to one cycle per second. 

(Frequency, n.d.)

Geophony:

Ambient sounds created by non-biological elements such as wind, rain, thunder and 

ocean. 

(Bernard L. Krause, 1987) 

Harmony:

The combination of simultaneously sounded musical notes to produce a pleasing 

effect. 

(Harmony, n.d.)

Immersion:

The dominance of a sonic micromilieu that takes precedence over a distant or 

secondary perceptive field. While it is possible that the submerged sound element 

may be heard temporarily, the dominant effect is primarily perceived as positioned 

above the background sound. 

(Augoyard & Torgue, 2006, p. 64)

Keynote:

Within a landscape, keynotes are those created by its geography and climate: water, 

wind, forests, plains, birds, insects and animals.  Many of these sounds may possess 

archetypal significance; that is, they may have imprinted themselves so deeply 

on the people hearing them, that life without them would be sensed as a distinct 

impoverishment. They may even affect the behaviour or lifestyle of a society. 

(Schafer, 1993, p. 64)

Mask:

Refers to the presence of a sound that partially or completely masks another sound 

because of its intensity or the distribution of its frequencies. 

(Augoyard & Torgue, 2006, p. 66)

Noise:

An unwanted sound that is annoying or interferes with listening. Not all noise needs 

to be excessively loud to represent an annoyance or interference. 

(Noise, n.d.)

Notation:

Is an attempt to render aural facts by visual signs. A representation of certain sounds 

possessing ‘musical’ features. 

(Schafer, 1993, p. 123)

Pitch:

The perceived auditory sensation of sounds expressed in terms of a high or low-

frequency stimulus of the music. 

(Pitch, n.d.)

Polyphony:

When two or more independent parts are sung or played simultaneously. 

(Polyphony, n.d.)

Resonance:

The emphasis of sound at a particular frequency. 

(Resonance, n.d.)

Sound barrier/noise barrier:

A material that when placed around a source of noise inhibits the transmission of that 

noise beyond the barrier. Also, anything physical or an environment that interferes 

with communication or listening. For example, a poor acoustical environment can be 

a barrier to good listening and especially so for persons with a hearing impairment. 

(Sound Barrier / Noise Barrier, n.d.)

Soundmark:

Derived from ‘Landmark’ and refers to a community sound which is unique or 

possesses qualities which make it specially regarded or noticed by the people in that 

community. Once a soundmark has been identified, it deserves to be protected, for 

soundmarks make the acoustic life of the community unique. 

(Schafer, 1993, p. 10)

Soundscape/Sonic Milieu:

The acoustical characteristics of an area that reflect natural processes. 

(Piljanowski, et al., 2011)
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2 . 3  D e f i n i n g  t h e  s o u n d s c a p e  w i t h i n  t h e  u r b a n  l a n d s c a p e 

“...regard the soundscape of the world as a huge musical composition, unfolding around us 

ceaselessly. We are simultaneously its audience, its performers and its composers... when we 

know this, the boring or destructive sounds will become conspicuous enough and we will 

know why we must eliminate them” (Schafer, 1993, p. 205)

The sonic milieu is an invisible yet inherently active component of every landscape. The 

term soundscape is one that is ambiguous when applied to the discipline of visual aesthetic 

driven design but is prevalent in all design outcomes. Concerning Landscape Architecture, 

the soundscape, or the sonic milieu, is defined through the unique composition of natural 

ecologies, transportation networks and cultural landscape idiosyncrasies that define a place.

21st Century landscape architecture practice focuses on enhancing local ecology and 

strengthening community values to promote a distinct sense of place, nevertheless a 

wide-ranging review of the literature indicates that the element of sound is generally an 

afterthought within public realm projects. As a result, these soundscapes eventually become 

polluted by anthrophony, the discordant sounds of modern life. “Acoustics and other multi-

sensory values have been neglected because cultural heritage has not engaged with theoretical 

discourses on aesthetic beyond the visual paradigms that have traditionally dominated 

Western art and architecture” (O’Connor, 2011, p. 269).

R. Murray Schafer, soundscape theorist, composer, music educator and environmentalist, 

established the term ‘Soundscape’ at the end of 1960. He stressed the importance of observing 

the sonic milieu by studying the field of acoustics (Schafer, 1993). According to Schafer, the 

soundscape is innately linked to the landscape discipline as both have authority over the 

overall spatial aesthetics that influence the proximate population (Schafer, 1993).  Corner and 

Hirsch (2014) stated that the practice of landscape can critically engage with the “metaphysical 

and political programs that operate in a given society”; therefore, the effect of landscape 

architecture could act as an “active instrument” in the composition of a modern polyphonic 

culture. Similarly, Kato (2009) suggested that soundscape is essentially the sonic environment 

or the environment of sound that we appropriate within our individual and social experiences. 

These observations indicate that to design effects on the macro level, some level of soundscape 

understanding is required to achieve an outcome that encompasses all elements of the 

aesthetic within the practice of Landscape Architecture.

Kato (2009) also stated that urban dwellers are less likely to acknowledge significant 

soundmarks and keynotes that help define a place and, without collective attention being 

paid to the quality of ecological and social soundscapes, they are at risk of becoming lost. This 

lack of appreciation suggests that, even with great attention to detail, to form, materiality, 

connections and other significant factors of urban public space, if the quality of this 

environment does not provide a sonic sense for its users then it becomes an outdoor area 

of poor quality. Gehl (1987) endorsed the importance of a high-quality space in the city that 

opens up a “wide range of optional activities”, as place and situation will encourage and invite 

a “broad spectrum of human activities”. To sum up, the soundscape is a rich resource that 

is available for landscape architects to draw upon so as to creatively engage with the social, 

cultural and ecological dynamics that create a sense of place.
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2 . 4  T h e  i n v i s i b l e  p r o b l e m  -  n o i s e  p o l l u t i o n

“Noise pollution is now a world problem” (Schafer, 1993, p. 3). As a result, there are 

many areas of discordance, and this is a global concern. According to Schafer (1993), 

the Industrial Revolution (1760–1840) was the dawn of ambiguous human-made 

sounds permeating through the landscape, spread quick and wide by motor technology 

and built infrastructure. This economically productive period was quickly followed 

by the Technological Revolution/Second Industrial Revolution (1870–1940) where 

anthrophonous noises were amplified and rapidly intensified by the development of 

electrical transmitting devices.  Although these advancements in technology were hugely 

influential in the creation of modern-day knowledge, now the modern soundscape is 

saturated with unnecessary acoustic ‘information’ that blends into a flat line of sound, 

identified by Augoyard and Torgue (2006) as drone - a “dull and continuous sound” (p.40). 

Thus, began the need for acoustic mitigation.

Then during the 1930s Functionalism, a movement that grew out of conversations and 

theories based predominantly in Germany, became the popular ideal in city planning; it 

was a model that favoured “efficiency and productivity” (Gehl, 1987, p. 45). This model 

equally disregarded the psychological and social aspects of designing for public spaces that 

would influence “contact patterns” and provide interactive possibilities; “one of the most 

noticeable effects of this ideology was that streets and squares disappeared from the future 

building projects and cities” (Gehl, 1987, p. 47). According to Gehl (1987), this shift in ideas 

for urban planning increased the problem of discordant soundscapes within the urban 

landscape as functionalists lacked interest in creating community environments. 

The first motorways were built during this period when Functionalism was dominant 

in Europe; for example, the Autobahn in Germany was constructed in 1932. Later, in 

1950, New Zealand made its first section of highway, spanning three miles (4.8kms) in 

Wellington. (Early roads, n.d.) Since then, there has been a steady increase in motorway 

development projects throughout the North and South Islands followed by a series of noise 

barrier projects to mitigate the problems of noise pollution in the surrounding vicinity. 

The New Zealand Transport Agency (NZTA) website publicly reports the successes and 

failures of noise barrier projects around New Zealand (NZ Transport agency, n.d.) The 

most common requirement for a noise barrier was to alleviate the constant low-frequency 

impact on nearby households. This need is due to increased vehicle use on highways that 

have encroached into residential areas. A review of case studies indicates that the most 

common reason for noise barrier failure is the material choice, with the second common 

reason being the choice in structural design (NZTA, 2012). A miscalculation in either of 

these choices requires additional mitigatory efforts to repair the original design. Although 

NZTA’s Guide to Assessing Road-Traffic Noise (2015; 2016) provides thorough instructions 

for the installation method required of all future noise barrier design and implementation 

strategies, the objective of this is still mitigation design, and thus does not resolve the 

source of the problem. R. Murray Schafer defines mitigation design as, “... merely a skill of 

muting internal shuffles and isolating incursions from the turbulent environment beyond.” 

(Schafer, 1993, p. 222)
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2 . 5  D e s i g n - d r i v e n  b y  s o u n d

Further reading of the relevant literature is warranted because of the positive benefits 

of this strong link between soundscape and landscape. Gehl (1987) valued the skillset 

of creating space for listening to our surroundings, which in turn influences the sonic 

ambience in our cities that encourages physical and psychological well-being. In Life 

between buildings (1987), he suggested that to plan for meaningful and attractive public 

spaces we must consider all aspects of functional, recreational and social activities 

that sonically activate our cities in order to create a “finely interwoven pattern”.  In 

other words, a polyphonic platform that expands the category of choices for people 

who navigate public spaces (Alexander, et al. 1977). Schafer (1993) stated that 

attempting only to reduce the impact of noise pollution is an adversarial approach; 

instead, we should be asking ourselves “which sounds we wish to preserve, encourage 

and multiply” (Schafer, 1993, p. 205). This is imperative because the urban sound 

environment holds the ability to influence like any other environment (Augoyard 

& Torgue, 2006). As many theorists and researchers have argued, the soundscape 

connects intimately to many aspects of urban life and can provide many positive 

flow-on effects to impact the quality of metropolitan living. Schafer described this 

connection by noting that a well-designed urban soundscape may “incline society to 

listen again to models of beautifully modulated and balanced soundscapes such as we 

have in great musical compositions” (Schafer, 1993, p. 237).
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2 . 6  S u m m a r y

As stated there is a lexicon of sonic terms, such as polyphony and soundmark, which are 

unique to the discourse of the invisible aesthetics that can open the designer up to a world 

of important design considerations that have been typically neglected. 

The soundscape within the urban landscape is an active component in the operation of all 

public spaces. It is an element that is experienced collectively yet also has the capacity to 

influence individually. As Corner ( 2014) stated, we can evaluate the practice of landscape 

to consciously include this resonance to shape the future programmes of a city.

The invisible problem of noise need not be a problem. Anthrophony is an inevitable 

symptom of rapid urban growth, a loud reminder of judgements made long ago. To 

consciously engage with these echoing problems, it is essential to consider contemporary 

mitigation solutions to alleviate the dissonance, and also introduce landscape designs 

motivated by a well-composed sonic milieu.
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3 . 1  I n t r o d u c t i o n

This chapter outlines the scientific explanation of ‘sound’ in order to provide readers with a 

basic understanding of sound waves and their programmes.

This chapter will also discuss the most commonly used methods in urban soundscape 

mitigation. It is essential to identify the breadth of noise reduction techniques that 

are applicable to urban environments in order to incorporate these elements into the 

Onehunga proposition. 

Although the most common techniques are reflection, diffusion and absorption, ‘masking’ 

as a concept and a technique is slowly being introduced into the framework for alleviating 

unwanted noises in the urban landscape.
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3 . 2  W h a t  w e  c a n  h e a r

Sound

Sound is a vibration that travels through the air or objects, and is heard as sound when 

the waves reach an ear. 

Sound waves

Vibrations or pulsations create sounds waves. When an object creates a sound the air 

surrounding the object is disturbed, causing pressure changes; the amount of pressure 

determines the volume that is produced by the source of the sound. The speed of 

repetition that these sound waves make is referred to as frequency and is measured in 

units of hertz (Hz) 

(Harris, Dines, & Brown, 1998)

Figure 3.1 illustrates a variety of sound waves and their sonic effects. 

Hear ing Range

Figure 3.2 shows the human hearing range in comparison to other mammals. As can be 

seen, the human ear is built to pick up mid-range sounds.

Decibe ls

Sound is measured by a logarithmic scale called the decibel (dB) scale.

(Harris, Dines & Brown, 1998)

Figure 3.3 shows the varying levels of sounds that are heard on a day-to-day basis. Noise 

exposure up to 60 dB is acceptable, anything above 75 dB is deemed harmful unless 

sound insulation is provided or is heard only in short bursts. 

(Time-saver standards for Landscape Architecture)

Figure 3.1
(Sound Waves, n.d.)

Figure 3.2
(Hearing range, n.d.)

Figure 3.3
(Decibel Scale, n.d)
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3 . 3  W h e n  i s  i t  c o n s i d e r e d  n o i s e ?

All unwanted, unpleasant, loud or harsh sound is referred to as noise. Noise is measured 

in decibels (dB). Although individuals are affected by noise in different ways, long-term 

exposure to noise levels above the threshold of 75-80 dB is known to disrupt sleep, health, 

communication, everyday activities and eventually lead to hearing damage. 

(Harris, Dines & Brown, 1998)

It can be seen in Figure 3.4 that residential homes near motorways are continuously 

exposed to high levels of noise daily. 

The Onehunga proposition is set within a similar urban arrangement: a highway cuts 

directly across the site that includes public shared space, residential homes and significant 

ecological areas. Although there are no publicly available noise maps of the Onehunga 

highway, this NZTA documented noise map indicates what could be expected on the 

decibel scale of industrialised areas.

Figure 3.4
(Traffic noise map, 2013)
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3 . 4  C u r r e n t  m e t h o d s  o f  t r a f f i c  n o i s e  m i t i g a t i o n

There are three main ways to control a sound wave. Sound can be reflected, diffused or 

absorbed to lessen the output of volume. Each of these reactions will depend entirely on 

the nature and composition of the material it comes into contact with, and each can be 

used to some extent in soundproofing. Below is a brief explanation of what happens in 

each case.

Reflection (Isolation)

A flat surface is used to bounce the sound. Generally, a material that has much mass, 

such as concrete or brick, is used in these cases as the sound wave is unable to penetrate 

the surface of the material. Therefore, the sound wave is bounced back into the 

direction it began. Although this method is effective, it only protects the person on the 

side of the wall that is away from the noise as the ricocheting sound creates an echo on 

the other. (Adams, 2016)

Diffusion

A surface with irregular textures is used to break up the energy of a sound wave. When 

a sound wave collides with an irregular textured surface like carpet, natural rock or a 

patterned facade, the one large vibration is broken up into many smaller vibrations. 

This method also sends these smaller sound waves in many different directions, which 

depletes the energy of the waves quicker. Although this method is used frequently in 

indoor acoustic design, it has not yet become widely accommodated into an outdoor 

civic design. (Adams, 2016)

Absorption

When a sound wave hits a particular surface, the kinetic energy becomes converted 

into a small amount of heat energy, which dissipates, leeching power from the sound 

wave and causing it to decay faster. Sound insulation of this kind can be provided by 

materials such as foam, rubber and fabric. How well a material absorbs sound depends 

on many different factors, including material density and porousness. (Adams, 2016)

Figure 3.5
Methods of noise mitigation, (Controllable Urban Soundscape 2015, 00:43)

The Kamo Bypass is a new state highway built through an existing residential area. Noise barriers were part of the noise mitigation solution to comply with the designation conditions

Noise barriers placed between the road and the railway

Kamo Bypass
The Kamo Bypass stage 2 project (2011) in Whangarei is a new 
four-lane state highway. The bypass moves traffic away from the town 
centre and residential areas surrounding Kamo Road, and provides 
improved traffic management to the northern suburbs of Whangarei. It 
is one of six projects planned in Whangarei to manage traffic growth, 
improve safety and make travel easier for locals and visitors.

This case study considers the use of older noise criteria under the 
existing designation condtitions, and the resulting noise barriers. It also 
examines the effectiveness of the noise barriers in respect to noise 
effects such as reflection of railway noise and truck noise. Graffiti and 
property boundary issues are also discussed.

Designation conditions
The designation conditions for the Kamo Bypass (confirmed in 1993) 
require the road to be designed and constructed so road-traffic noise 
does not exceed 60 dB LA10(18h) at neighbouring houses. 

In order to comply with the designation conditions, the noise mitigation 
implemented for the Kamo Bypass includes open graded porous asphalt 
low-noise road surfacing and four sections of noise barrier (total length 
of 750 metres), ranging in height from 0.9 metres to 2.7 metres. The 
cost of the noise barriers was approximately $480 per linear metre 
(average height 1.8 metres). The barriers are 120 mm thick, 4 metre long 
precast concrete panels in steel I section posts.

An interesting feature of this project is the noise criteria from the 1993 
designation conditions. If noise had been assessed under the Transit 
Guidelines (1999)1 a significant reduction in the length of noise barriers 
would have resulted. Under the current New Zealand Standard  
NZS 6806 (2010)2 where best practicable option is assessed, 
alternative mitigation would also have been likely, eg a reduction in the 
height and length of the barriers. 

Noise effects
The Kamo Bypass passes through a pre-existing residential area. 46 
houses in the direct path of the bypass were acquired and demolished 
under the Public Works Act. The bypass has resulted in increased traffic 
noise for the remaining houses adjacent to the new road. The existing 
North Auckland railway line (freight only) runs alongside half of the new 
road, and operates on weekdays only between Whangarei and Otiria/
Kauri. Other noise sources include Kamo Road, although this is over  
100 metres from residents adjacent to the new road. 

Since the opening of the new bypass, residents at five properties have 
complained of noise effects including increased truck noise, reflected 
railway noise, as well as a general increase in road-traffic noise. 
Post-construction noise monitoring showed the noise levels at all five 
properties satisfy the 60 dB LA10(18h) criterion set by the designation 
conditions. However, this single number criterion does not capture all 
reported noise effects. 

01 NZTA Planning policy manual ‘Appendix 6: Guidelines for the management of road traffic 
noise – state highway improvements’ (1999) 
02 NZS 6806:2010 Acoustics – road-traffic noise – new and altered roads

August 2013

Transport noise 
Noise effects

NOISE BARRIER CASE STUDY 12

Figure 3.7
(Kamo Road noise barrier, 2013)

Figure 3.6
Isolation, (Controllable Urban Soundscape 2015, 
00:52)

3/30/2017 H+N+S Landscape architects -

http://www.hnsland.nl/en/projects/land-art-park-buitenschot 5/10

G R O U N D  N O I S E

Measurements and calculations have shown that the ground

noise is distorted and dispersed, as it were, by oblique

planes.  With some poetic license one could say that the

invisible ground noise in the ground ridges is made visible.

Figure 3.9
(Distribution of low frequency sound 
waves, n.d)

Figure 3.8
Diffusion, (Controllable Urban Soundscape 
2015, 01:18)

Figure 3.11
(Adams, 2016)

Figure 3.10
Absorption, (Controllable Urban Sound-
scape 2015, 01:35)
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3 . 5  H o w  e f f e c t i v e  a r e  t h e s e  m e t h o d s ?

The noise barrier uses the method of reflection (isolation) to control the unwanted 

sound of traffic. According to the 2010 NZTA State Highway Noise Barrier Design Guide, 

the term ‘noise barrier’ refers to both wall type structures and berms/bunds. 

These structures are the most commonly recognised form of noise mitigation as it is the 

most effective regarding maintenance, safety, cost (value for money) and sustainability.  

There is a brief reference in the above-mentioned Guide to “topshape” designs of 

barrier walls having an “increase in performance” (NZ Transport Agency, 2010, p. 18).  

Alternative topshapes include T-tops, Y-tops, pear-shaped tops and cantilevered walls.

A study by (Chen, Liu, Zhao, & Chen, 2016) found that the top of the noise barrier 

significantly decreases the spread of noise as shown in the diagrams below.  The token 

vertical wall, although useful, is mostly underperforming in comparison to the Half-Y 

design. This study suggests that current token methods of noise mitigation could 

perform at a much higher standard if given opportunities to be modified. This scientific 

observation will contribute towards the design of the Onehunga proposition. 

Acoust Aust (2016) 44:343–357 351

T-shape with two wells T-shape with three wells T-shape with four wells

vertical T-shape Half-Y

Fig. 10 Noise barriers with different top

surface error can be expressed as a function of discrete ele-
ment number, such as y = 10bxa . Table 1 shows the value
of the coefficients a and b for different types of boundary
elements.

4.3 Scattering from Sound Barriers

Noise from expressways and railways is an important aspect
of noise pollution but can be rectified by erecting barriers
between the noise source and the zone to be protected [29].
For a long straight barrier and a line source, two-dimensional
model can be used to predict the acoustic field. The barrier
is assumed to have infinite length and its cross section is
uniform along the length. In this example, several types of
barriers that are erected on a rigid, flat and sufficient large
ground are examined, see Fig. 10. Figure 11 shows cross-
sectional contours of Y-shaped noise barrier over a plane
ground at a distance of 10.5 m from a coherent homoge-
neous monofrequency line source situated 1.0 m above the
ground. The width d of the barriers is set to 0.2 m. The source
frequency is 100 Hz and all surfaces of the barriers are rigid.
The vertical barrier is discretized with 120,000 elements with
equal length, the T-shaped barrier 138,000 elements and the
Half-Y-shaped barrier 124,230 elements. The coordinate of
the six sample points are (15, 2), (30, 2), (45, 2), (15, 5),
(30, 5), and (45, 5).

Figure 12 shows the sound pressure-level distribution for
the case of a vertical barrier, then T-shaped barrier in Fig. 13
and Half-Y-shaped barrier with angle θ = 40◦ in Fig. 14.
Absorbing material is used to improve the performance of
the noise barriers. In the three figures, the surface admit-
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θ1θ2

l1l2

3.0m

10.4m
source point

1.0m

Fig. 12 Noise-level
distribution around a vertical
barrier (db)

41.15

41.15

34.08

34.08

48.23

55.30

41.15

41.15

41.1576.53

55.30

69.45

62.38

55.30

55.30

48.23

48.23

48.23

48.23

0 10 20 30 40 50
0

4

8

12

16

20

ve
rti

ca
l d

is
ta

nc
e 

fr
om

 th
e 

gr
ou

nd
 (m

)

Horizontal distance from the source point (m)

27.00

34.08

41.15

48.23

55.30

62.38

69.45

76.53

83.60

123

Acoust Aust (2016) 44:343–357 351

T-shape with two wells T-shape with three wells T-shape with four wells

vertical T-shape Half-Y

Fig. 10 Noise barriers with different top

surface error can be expressed as a function of discrete ele-
ment number, such as y = 10bxa . Table 1 shows the value
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Noise from expressways and railways is an important aspect
of noise pollution but can be rectified by erecting barriers
between the noise source and the zone to be protected [29].
For a long straight barrier and a line source, two-dimensional
model can be used to predict the acoustic field. The barrier
is assumed to have infinite length and its cross section is
uniform along the length. In this example, several types of
barriers that are erected on a rigid, flat and sufficient large
ground are examined, see Fig. 10. Figure 11 shows cross-
sectional contours of Y-shaped noise barrier over a plane
ground at a distance of 10.5 m from a coherent homoge-
neous monofrequency line source situated 1.0 m above the
ground. The width d of the barriers is set to 0.2 m. The source
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Figure 12 shows the sound pressure-level distribution for
the case of a vertical barrier, then T-shaped barrier in Fig. 13
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Fig. 13 Noise-level
distribution around a T-barrier
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Table 2 The sound pressure
level at sample points for
T-shaped noise barriers with a
series of wells

T-shape (15, 2) (30, 2) (45, 2) (15, 5) (30, 5) (45, 5) Mean δ I L

2 wells 38.91 40.93 44.94 46.88 47.48 38.40 42.92 0

3 wells 36.80 38.73 43.17 45.28 46.06 37.23 41.21 −1.71

4 wells 36.57 38.44 42.97 45.07 45.93 37.03 41.00 −1.92

5 wells 36.46 38.31 42.88 44.97 45.87 36.94 40.91 −2.02

6 wells 36.40 38.24 42.83 44.92 45.84 36.89 40.85 −2.07

7 wells 36.36 38.18 42.79 44.88 45.82 36.86 40.82 −2.11

tance is set to 1.0. From the above three figures, one can find
that T-shaped and Half-Y noise barriers perform more effi-
ciently than vertical noise barrier, and it denotes that adding
substructures at the top of noise barriers has the advantage
of improving the barrier performance without increasing its
overall height.

The performance of T-shaped noise barriers with a series
of wells is compared in Table 2. The whole height is 5 m, the
height of the bottom is 3 m, the height of the top is 2 m, and
the length of the top is 2 m. The thickness of the wells on
the top is 0.03 m. Absorbing material is used to improve the
performance of the noise barriers. In this example, the surface
admittance is set to 1.0. Table 2 shows that the noise barrier
with more wells produces smaller sound pressure level. The
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2 wells 38.91 40.93 44.94 46.88 47.48 38.40 42.92 0

3 wells 36.80 38.73 43.17 45.28 46.06 37.23 41.21 −1.71
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6 wells 36.40 38.24 42.83 44.92 45.84 36.89 40.85 −2.07

7 wells 36.36 38.18 42.79 44.88 45.82 36.86 40.82 −2.11

tance is set to 1.0. From the above three figures, one can find
that T-shaped and Half-Y noise barriers perform more effi-
ciently than vertical noise barrier, and it denotes that adding
substructures at the top of noise barriers has the advantage
of improving the barrier performance without increasing its
overall height.

The performance of T-shaped noise barriers with a series
of wells is compared in Table 2. The whole height is 5 m, the
height of the bottom is 3 m, the height of the top is 2 m, and
the length of the top is 2 m. The thickness of the wells on
the top is 0.03 m. Absorbing material is used to improve the
performance of the noise barriers. In this example, the surface
admittance is set to 1.0. Table 2 shows that the noise barrier
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Figure 3.12
Noise barriers with different top (2D Acoustic Design Sensitivity Analysis Based on Adjoint 
Variable Method Using Different Types of Boundary Elements, 2016)

Figure 3.13
Noise level distribution around a vertical barrier (db) (2D Acoustic 
Design Sensitivity Analysis Based on Adjoint Variable Method Using 
Different Types of Boundary Elements, 2016)

Figure 3.14
Noise level distribution around a T-barrier (db) (2D Acoustic Design 
Sensitivity Analysis Based on Adjoint Variable Method Using Differ-
ent Types of Boundary Elements, 2016)

Figure 3.15
Noise level distribution around a Half - Y -shaped barrier (db) (2D 
Acoustic Design Sensitivity Analysis Based on Adjoint Variable 
Method Using Different Types of Boundary Elements, 2016)
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In Sonic experience: A guide to everyday sounds (Augoyard & Torgue, 2006) the term 

‘mask’ presents an interesting conceptual and technical framework.

Mask 

The mask (masque) effect refers to the presence of a sound that partially or 

completely masks another sound because of its intensity or the distribution of its 

frequencies (p.66). 

This type of sonic effect is flexible in application as it can “mask other pure 

or complex sounds” (Augoyard & Torgue, 2006, p. 66) In an urban context, 

a fountain has the ability to mask “the perception of urban drone in the city” 

(p. 68) Upon further investigation, I came across four relevant studies which 

examine the masking qualities of water that are tested in situ and controlled 

acoustic environments. These studies provide relevant information regarding the 

appropriate frequency range to mitigate anthrophony and provide a guide for types 

of fountains that can produce the correct audible range.  The literature has indicated 

that there are significant benefits to having water features included within urban 

environments for many reasons, one of which is to create a more relaxing, pleasant 

atmosphere (Kaplan, 1987; Symmes, 1998; Kang, 2007; Hirst, 2009) Moreover, 

although past research has focused on lowering and controlling noise levels, the 

current research is now focusing on improving overall sound quality and promoting 

the use of positive sounds such as water features (Kang, 2007). 

A recent study in 2013 found the frequency (sound produced by the speed) of falling 

water can match the frequencies of traffic by altering the distribution in the volume 

of water that is falling at a given period. This effect allows the drone of anthrophony 

to be filtered out with a ‘natural’ soundscape; this is a technique used explicitly in 

the Seattle Freeway Park design, which will be discussed in more detail in the next 

chapter and considered as a design option for the Onehunga proposition.

Implementation of a water feature has many other positive outcomes, which include 

occasions for play, a place of relaxation and assisting in the cooling of inner-city 

spaces. Seen in Figures 3.17 to 3.22 are examples of social, cultural and functional 

workings that involve a water feature.

Figure 3.16
Normalised spectra of road traffic noise and water sounds used in the auditory tests (Acoustical and 
perceptual assessment of water sounds and their use over road traffic noise, 2012).

(a) Waterfalls. 

(b) Fountains. 

(c) Jets, cascade and stream. 

Figure 2: Normalised spectra of road traffic noise and 
water sounds used in the auditory tests. 

secondly, another test was carried out to identify the 
preferred water sounds in the presence of road traffic noise. 
Details of the methods used in these two tests are given 
below.    

3.2.1 Preferred sound pressure levels 
The procedure used was the same as the one developed 

by Jeon et al. [7], with a constant traffic noise level played 
at 55 dBA, and with water sounds played at either 49, 52, 
55, 58 or 61 dBA (i.e. -6 dB, -3 dB, 0 dB, +3 dB or +6dB 
relative to the road traffic noise level). The test was carried 
out for six different water sounds: SHW, PEW, CA, FTW, 
FF and LJT (refer to Table 1 for details). 

The listening test included ten paired comparisons per 
water sound, for a total of sixty paired comparisons. 
Furthermore, ten comparisons were repeated in order to 
examine the consistency of subjects. In view of statistical 
validity, the sequence of paired comparisons was 
randomised, so that sounds were presented in a different 
order for each subject.  

Thirty four subjects with normal hearing participated in 
the test (fourteen males and fourteen females), all of which 
were either students or researchers working at Heriot-Watt 
University (average age of 26.6). The test was carried out in 
the anechoic chamber of Heriot-Watt University, a highly 
insulated space with a background noise level of around 17 
dBA. Instructions were initially given to the subjects, who 
had to imagine that they were relaxing in a balcony or 
garden where they could hear road traffic noise from a 
nearby motorway as well as a water feature (same as [6]). 
Binaural signals were played back through headphones 
(Beyerdynamic DT 150), where each paired comparison 
consisted of seven seconds of sound 1, one second of 
silence, seven seconds of sound 2, and three seconds of 
silence before the next pair was played. For each 
comparison, subjects had to select the sound which they 
found more peaceful and relaxing. 

Five paired comparisons were initially played for 
familiarisation with the methods. Once the subject was 
clear about the procedure, the actual test could be started. 
This consisted of ten paired comparisons played in an 
automated sequence (slide presentation), after which the 
subject was free to take a break before continuing with the 
following ten pairs, in order to maintain a high 
concentration level. The test lasted around 30 minutes per 
subject, including instructions and breaks. 

3.2.2 Preferred water sounds 
In this test, paired comparisons were made between 

twelve water sounds (Table 1) played over road traffic 
noise. All the water sound pressure levels and traffic noise 
levels were played at 55 dBA. A total of 76 paired 
comparisons were carried out per subject, including the ten 
repetitions made for the analysis of consistency. The 
sequence of paired comparisons was randomised for all 
tests.

Similarly to the test made for preferred sound pressure 
levels, thirty four subjects with normal hearing participated 
in the test (fourteen males and fourteen females), all of 
which were either students or researchers (different sample 
than the previous one, with an average age of 28.6). The 
method used for instructing subjects and presenting the 
paired comparisons was identical to what has been 
described in section 3.2.1. The test lasted around 35 
minutes per subject, including instructions and breaks. 

4 Results
4.1.1 Preferred sound pressure levels 

Twenty nine students (fifteen males and fourteen 
females) of average age 26.3 passed the consistency test 
and were retained for the analysis of results (repeatability of 
at least 6 out of 10).  

Results are shown in Figure 3 with normalised 
preferences given on the vertical axis, where positive values 
indicate sounds selected in most of the comparisons (i.e. 
sounds which  are most liked),  and negative values indicate  
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Figure 3.17
The National September 11 Memorial (https://
www.pinterest.nz/pin/133982157644809683/?
lp=true, n.d.)

Figure 3.18
Paley Park (https://www.pps.org/places/paley-
park, n.d.)

Figure 3.19
Ira Keller fountain (https://tclf.org/landscapes/
ira-keller-fountain, n.d.)

Figure 3.20
Place Lazare Goujon (http://www.landezine.
com/index.php/2012/10/place-lazare-goujon-
by-in-situ/, n.d.)

Figure 3.21
The active pool (http://www.morethangreen.
es/en/the-active-pool-a-waterfall-at-the-fort-
worth-water-gardens/,n.d.)

Figure 3.22
The New York City waterfalls, 2008 (http://
olafureliasson.net/archive/artwork/
WEK100345/the-new-york-city-waterfalls, 

https://www.pinterest.nz/pin/133982157644809683/?lp=true
https://www.pinterest.nz/pin/133982157644809683/?lp=true
https://www.pinterest.nz/pin/133982157644809683/?lp=true
https://www.pps.org/places/paley-park
https://www.pps.org/places/paley-park
https://tclf.org/landscapes/ira-keller-fountain
https://tclf.org/landscapes/ira-keller-fountain
http://www.landezine.com/index.php/2012/10/place-lazare-goujon-by-in-situ/
http://www.landezine.com/index.php/2012/10/place-lazare-goujon-by-in-situ/
http://www.landezine.com/index.php/2012/10/place-lazare-goujon-by-in-situ/
http://www.morethangreen.es/en/the-active-pool-a-waterfall-at-the-fort-worth-water-gardens/
http://www.morethangreen.es/en/the-active-pool-a-waterfall-at-the-fort-worth-water-gardens/
http://www.morethangreen.es/en/the-active-pool-a-waterfall-at-the-fort-worth-water-gardens/
http://olafureliasson.net/archive/artwork/WEK100345/the-new-york-city-waterfalls
http://olafureliasson.net/archive/artwork/WEK100345/the-new-york-city-waterfalls
http://olafureliasson.net/archive/artwork/WEK100345/the-new-york-city-waterfalls
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3 . 6  S u m m a r y

There are a variety of ways to mitigate sound including reflection, absorption, diffusion 

and masking. The reflection method using a noise barrier is an effective technique 

to deflect the noise back to the source. Appropriately installed, it has the potential to 

incorporate aesthetical features that would increase its operative function. 

The diffusion method and absorption method have the potential to incorporate a multitude 

of textures and patterns into their design. This choice of material would depend on the 

characteristics of the site and how to include a feature that compliments its aesthetic.   

The masking technique is the most underutilised yet perhaps the most efficient in 

filtering unwanted sounds. This method allows the pleasant sounds within a place to be 

accentuated, providing a platform for continuous outcomes such as play. An excellent 

example of this is when the sounds of water can be utilised to produce a similar frequency 

to the drone of the motorway. Water features theoretically can transcend meagre 

decorative purposes and fully engage with their capacity to harmonise the imbalanced 

urban soundscape.

“In the big picture, architecture is the art and science of making sure our cities and 

buildings fit with the way we want to live our lives.”

(AD Interviews: Bjarke Ingels/ BIG, 2014)
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4 . 1  I n t r o d u c t i o n

In this chapter, four of the most relevant precedents were discussed from a soundscape 

perspective. They are all set within a discordant landscape that is the result of industrial 

and/or reclamation advancements. Although I looked into a much more extensive 

selection of precedents (all other precedents will be listed in appendices), which offered 

many exciting progressions in urban and landscape design, I chose to discuss four specific 

precedents in detail, as they are most compatible with the project’s discussion around sonic 

influence and its flow-on effects. 

The activated polyphonic soundscape is the common thread that connects the selected case 

studies. Through exploring each precedent, new possibilities arise for use in the Onehunga 

Master Plan proposition.
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4 . 2  M i t i g a t i o n  p r e c e d e n t :

Freeway Park

Seattle, Washington, United States

1976

Lawrence Halprin & Associates

The Freeway Park was one of Halprin’s significant projects during his prolific career as an 

architect renowned for his innovative schemes. In all of his projects, the three main drivers 

were attention to human scale, user experience, and the social impact of design. Seattle at 

the time had just built five motorway lanes that physically created a ‘chasm’ through the 

city’s downtown neighbourhoods. The main consideration of this project was to find a 

solution to reconnect these neighbourhoods. Halprin’s design proposed a ‘lid’ that would 

function both as a connecting public park constructed over the motorway and as a form 

of acoustic treatment to soundproof the open space from the noise of motorways below. 

This design decision is noteworthy for the Master Plan proposition in Onehunga for 

two reasons. First, there is a similar configuration of motorway lanes dividing through 

a place once well connected with the community. The difference with the proposition is 

that acoustical treatment would happen below the motorway due to topographical and 

structural restrictions.

The second reason is the application of the mask effect. Part of the acoustic treatment for 

the Freeway Park included 27,000 gallons of water that recirculate each minute through 

the individual concrete structures. These structures make up the design features of the park 

and additionally filter out the low frequency of the motorway by generating a pleasurable 

immersive environment. 

Written on the plaque at the entrance of Freeway Park: 

Canyon – 

The canyon was designed to be viewed and to muffle the noise of nearby street and freeway traffic. 

“We did a lot of acoustical studies ... on how to treat the ‘lid’ so that you wouldn’t hear the 

sound of the freeway and as a matter of fact, when you are in the garden you don’t hear it 

at all. And that was a part of the goodness of the waterfall.”

Lawrence Halprin Projects: Freeway Park

(The Cultural Landscape Foundation, 2009)

From a soundscape evaluation, the method of ‘masking’ effectively filters out the sound 

of anthrophony with the sound of geophony, falling water. This composition of the sonic 

milieu opens up breathing space for other textures of sound to permeate through space, 

layering organically to become a polyphonic soundscape eventually. As can be seen from 

the historical photographs (see Figures 4.1 to 4.6), the water feature attracted a broad 

spectrum of ages and activities which, as Gehl (1987) and Jacobs (2012) state, create a 

“sense of place”. 

This case study demonstrates the ability to elegantly mitigate a highly noisy anthrophonic 

environment with a ‘mask’ that creates and invites welcoming sounds.

“That seems to be one of the good things about that park too, and that is that it accepts the 

nature of where it is and uses it as a part of the solution.”

(The Cultural Landscape Foundation, 2009)

Figure 4.1
Freeway Park 1976 (https://pauldorpat.com/2014/01/19/seattle-now-then-
the-first-fire-department-hq/n.d.)

Figure 4.2
Freeway Park (https://tclf.org/sites/default/files/microsites/
halprinlegacy/freeway-park.htmln.d.)

Figure 4.3
Freeway Park  (https://tclf.org/sites/default/files/microsites/
halprinlegacy/freeway-park.htmln.d.)

Figure 4.4
Freeway Park waterfall  (https://tclf.org/sites/default/files/mi-
crosites/halprinlegacy/freeway-park.htmln.d.)

Figure 4.5
Freeway Park sign (http://landscapevoice.com/freeway-
park/, n.d.)

Figure 4.6
Freeway Park 1976 (https://pauldorpat.com/2014/01/19/
seattle-now-then-the-first-fire-department-hq/n.d.)
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4 . 3  A c t i v a t i o n  p r e c e d e n t :

Amsterdam airport Schiphol + Buitenschot Land Art Park

Hoofddorp, Netherlands

2011-2013

H+N+S Landscape Architects

In 2003, the Schiphol Airport in Amsterdam opened the 5th runway and so becoming 

the fourth largest airport in Europe. With 55 million visitors every year, this also meant 

a significant increase in the amount of ‘ground noise’, which comprises low-frequency 

waves caused by aeroplanes taking off. The flatness of Amsterdam’s landscape allows 

ground noise to travel without obstacles to absorb or diffuse these massive soundwaves 

for many miles, which detrimentally affected the residents living in the area.

This project was a collaboration between H+N+S Landscape Architects, artist Paul de 

Kort, TNO (a noise reduction technology company) and the Government Service for 

Sustainable Rural Development. 

Three-metre-high embankments peak and trough on the surface of the land within an 

ample open space. The embankments, without trenches, blend seamlessly into the land 

surface with various footpaths that run through the park area. The grassy and cut paths 

between the ridges create the most informal network (H+N+S Landscape Architects, 

n.d.). These undulating embankments are creating a horizontal surface that diffuses the 

large-scale soundwaves created by aeroplanes. The earth constructed peaks allow some 

of the energy to be absorbed into the soil, as it is a porous surface.

While the ripple of ridges are predominately to absorb and diffusing ground noise, 

“the aim was to also give a recreational added value to the noise reducing ribbed 

structure” (H+N+S Landscape Architects, n.d.). Thus, a park – Buitenschot Land Art 

Park - was placed within the framework of the rippled ridges to provide a platform 

for a public programme. This design strategy is an innovative confluence of landscape 

and soundscape considerations to solve the issues around mitigatory noise pollution. 

By composing a multifunctional purpose into the unique design, an opportunity for 

activation is present. As theorist (Whyte, 1980) states physical spaces should possess 

qualities that meet community needs and also activate community interaction with space.

From a soundscape perspective, Buitenschot Land Art Park has established a variety of 

spaces that can be activated to produce new anthrophonic sounds, which are positive 

outcomes of urban development. These types of areas include a sports field, recreational 

space for picnics and a sculpture garden walk. Each space allows for a certain tempo 

of activity to exist and encourages a broad spectrum of polyphony to be present at any 

given time. 

This design precedent demonstrates not only the ability to skilfully mitigate a highly 

noisy anthrophonic environment, but also the capability in customising the method of 

diffusion and absorption to design a sound driven environment that harmonises with the 

existing frameworks to accentuate the variety of human activity.

Figure 4.7
Aerial photography (https://www.travelandleisure.com/articles/buitenschot-land-art-park-schiphol-
airport n.d.)

Figure 4.8
Schiphol airport (http://www.pauldekort.nl/en/werk/n.d.)

Figure 4.9
Schiphol airport (http://www.pauldekort.nl/en/werk/n.d.)

Figure 4.10
Illustration of park in use (http://www.hnsland.nl/en/projects/land-art-park-buitenschot n.d.)

https://www.travelandleisure.com/articles/buitenschot-land-art-park-schiphol-airportn
https://www.travelandleisure.com/articles/buitenschot-land-art-park-schiphol-airportn
http://www.pauldekort.nl/en/werk/n.d
http://www.pauldekort.nl/en/werk/n.d
http://www.hnsland.nl/en/projects/land-art-park-buitenschot
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4 . 4  R e v i t a l i s a t i o n  p r e c e d e n t :

Orongo Station

Poverty Bay, New Zealand

2002-2012

Nelson Byrd Woltz Landscape Architecture

Located on the east coast of the North Island is the result of a 10-year-long project that 

repaired 100 years’ worth of ecological damage from unregulated sheep farming. The 

facilitation of this project is polyphonic as architects, landscape architects, biologists, 

ecologists, iwi, farmers and conservationists all played a part in this revitalisation project. 

This large team orchestrated a Master Plan so successful that it was awarded New Zealand’s 

highest landscape architecture prize in 2013 – the NZILA George Malcolm Supreme 

Award (Barrett, 2013).

This design precedent includes restored historical Maori earthwork constructions, a 

historic Maori cemetery, and a headland reforested with over 500,000 trees. Further, it re-

established 75 acres of fresh and saltwater wetlands. 

“This area is cited as the landing place of the Horouta and Te Ikaroa-a-Rauru waka on 

which Maori settlers sailed in sometime around 1350. The headland was the first land 

sighted by the crew of the Endeavour. But, with people came the start of the decline.”

(Barrett, 2013)

Here, I would like to focus on how the biophonic soundscape played a principal role 

within this Master Plan conservation project. Restoration of a specific birdcall assisted 

the reintroduction of endangered species on site. A significant goal for this project was 

to transform this former stout- and rat-infested land into a safe habitat for endangered 

tuataras. To provide an adequate habitat for the Tuataras, the symbiotic relationship they 

have with petrels first had to be re-kindled.

Because of the previous rodent infestation, migratory bird life had been non-existent 

on this headland for many years. To resolve this, an expert ornithologist sang out an 

invitation over a solar-powered audio device that imitated biophonic calls of petrels, 

gannets and shearwaters during the migration season. This feature, astonishingly, began 

the repopulation of avifauna, in particular the petrel residents, which successfully allowed 

the acquirement of tuataras to habitat the newly protected headland.

Noted from this precedent is the ability to revitalise and strengthen the ecology through a 

purposefully designed soundscape. It is an excellent example of how particular soundscapes 

can support the ecological relationships that exist within a site. This design concept will be 

discussed in the later chapters of design development in the thesis. 

Figure 4.11
Orongo Station Conservation Master Plan, Poverty Bay, New Zealand (2002-2012) (http://
www.nbwla.com/projects/farm/orongo-station-conservation-master-plan, n.d.)

Figure 4.12
Orongo Station Conservation Master Plan, Poverty Bay, New Zealand (2002-2012) (http://
www.nbwla.com/projects/farm/orongo-station-conservation-master-plan, n.d.)

Figure 4.13
Orongo Station Conservation Master Plan, Poverty Bay, New Zealand (2002-2012) (http://
www.nbwla.com/projects/farm/orongo-station-conservation-master-plan, n.d.)

Figure 4.14
Orongo Station Conservation Master Plan, Poverty Bay, New Zealand (2002-2012) (http://
www.nbwla.com/projects/farm/orongo-station-conservation-master-plan, n.d.)

Figure 4.15
Orongo Station Conservation Master Plan, Poverty Bay, New Zealand (2002-2012) (http://
www.nbwla.com/projects/farm/orongo-station-conservation-master-plan, n.d.)

Figure 4.16
Orongo Station Conservation Master Plan, Poverty Bay, New Zealand (2002-2012) (http://
www.nbwla.com/projects/farm/orongo-station-conservation-master-plan, n.d.)

http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
http://www.nbwla.com/projects/farm/orongo-station-conservation-master-plan
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4 . 5  R e s t o r a t i o n  p r e c e d e n t :

Cheonggyecheon

Seoul, South Korea

2005

SeoAhn Total Landscape

The Cheonggyecheon River is a 5.84 km long polyphonic public space and a cultural 

soundmark in Seoul, South Korea. This river project was hugely successful in terms of 

economic, ecological and social sustainability. This project was led by the Metropolitan 

Government of Seoul in 2003 and completed in 2005. Before this restoration project, 

the first reclaimed Cheonggyecheon River was constructed into an arterial road in 1961. 

During 1971, an elevated highway was built dividing up the North and South sides of 

Cheonggyecheon with dense traffic triggering many difficulties around noise pollution 

and crime. When an evaluation of the highway found a need for major renovations, 

instead of upgrading the problematic infrastructure, a decision was made to restore the 

original riverbed instead. The Cheonggyecheon restoration strategy is a prime example 

of how infrastuctural landscapes can positively transform the community by providing 

multifunctional recreational spaces. 

From a soundscape perspective, this particular precedent provides an escape from the 

daily urban anthrophony; it is similar to the Seattle Freeway Park insofar as the sound 

of moving water masks the unpleasant sounds of traffic and inner-city streets. The most 

significant difference is that whereas Freeway Park is a destination, the Cheonggyecheon 

River is a journey. The 5.84 km-long journey that flows through the urban scape is dotted 

with multiple attractions including sculptures, stepping stones, historical bridges and 

larger areas to host events throughout the year. This infrastructural platform with its 

calming sonic quality invites a wide range of visitors every day who contribute to the rich 

polyphony of urban life. As such, it provides an attractive, publicly accessible resource that 

cannot be easily found in other parts of Seoul. 

“In social terms, this restoration improves the quality of life for the citizens of Seoul. In the 

presence of Cheonggyecheon River, Seoul residents have a public space and green space 

that can be used to socialise among residents. “

(Newcastle University, n.d.)

The interesting aspect to note from this precedent is the journey within the landscape. 

How the arrangement of different zones, with its ability to host different tempos of 

activity, can enhance the use and performance of the overall space. Cheonggyecheon, as a 

highway, was also an active area but with a singular purpose. The River Cheonggyecheon, 

as a restored recreational space for the community, hosts a polyphony of activity that is 

noted by (Whyte, 1980) as the “river of life of the city, the place where we come together”. 

In this sense, it is a platform for cultures to define their own keynotes. 

Figure 4.17
Cheonggyecheon Project in Seoul (https://www.pinterest.nz/pin/5730831213149292
45/?lp=true, n.d.)

Figure 4.18
Cheonggyecheon Stream (https://www.nytimes.com/interactive/2016/07/15/travel/
what-to-do-36-hours-in-seoul.html, n.d.)

Figure 4.19
Seoul’s Cheonggyecheon Stream was once covered by an elevated highway (http://
www.cityclock.org/removing-urban-highways/#.W3IncpMzZyo, n.d.)

Figure 4.20
Korea – Seoul-Cheonggyecheon (https://sustainabilitywriter.wordpress.com/2012/07/04/
the-cheonggyecheon-river-restoration-project-seoul-south-korea/, n.d.) 

Figure 4.21
Cheonggyecheon http://2014-2015.nclurbandesign.org/uncategorised/cheong-
gyecheon-river-restoration-project-restoration-environmental-social-economic-seoul/

https://www.pinterest.nz/pin/573083121314929245/?lp=true
https://www.pinterest.nz/pin/573083121314929245/?lp=true
https://www.nytimes.com/interactive/2016/07/15/travel/what-to-do-36-hours-in-seoul.html
https://www.nytimes.com/interactive/2016/07/15/travel/what-to-do-36-hours-in-seoul.html
http://www.cityclock.org/removing-urban-highways/#.W3IncpMzZyo
http://www.cityclock.org/removing-urban-highways/#.W3IncpMzZyo
https://sustainabilitywriter.wordpress.com/2012/07/04/the-cheonggyecheon-river-restoration-project-seoul-south-korea/
https://sustainabilitywriter.wordpress.com/2012/07/04/the-cheonggyecheon-river-restoration-project-seoul-south-korea/
http://2014-2015.nclurbandesign.org/uncategorised/cheonggyecheon-river-restoration-project-restoration-environmental-social-economic-seoul/
http://2014-2015.nclurbandesign.org/uncategorised/cheonggyecheon-river-restoration-project-restoration-environmental-social-economic-seoul/
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4 . 6  S u m m a r y

This chapter examined four main design precedents through the perspective of the sonic 

landscape. It was revealed that mitigation, activation, revitalisation or restoration methods 

were applied to the sonic environment to recompose and influence the activating features 

within the urban landscape. Previously, monotonous and unpleasant drones, for example 

in the Freeway Park and Schiphol Land at Park, were re-tuned to provide for polyphonic 

activity. Orongo Station and Cheonggyecheon reintroduced an evocative soundscape, 

which prompted many positive flow-on effects at the macro and micro levels.

Design moves from each example have been noted to transpose these key ideas into the 

conceptual design stage of the Onehunga Master Plan. 

These design moves include: 

1. Effectively masking the anthrophony through landscape features that include the 

sound of water

2. The application of diffusion and absorption methods in a design that is responsive 

to the site

3. Enhancing the existing biophony to benefit the symbiotic relationships present 

with the land

4. Designing a journey that can accompany the daily modes of urban life. Providing 

not just a sonic destination but a landscape that accompanies the daily needs of 

the community. 

As Corner reiterates, “landscape is not given but made and remade; it is an inheritance that 

demands to be recovered, cultivated and projected towards new ends” (2014, p. 121)
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5 . 1  I n t r o d u c t i o n

Discussed in this chapter are the nuances that define the characteristics of the Manukau 

Harbour. It is essential to understand the ecological, social and cultural histories of this 

place to highlight the elements that represent the mana whenua that is intrinsic to the land. 

The	Te	Aranga	Māori	Design	Principles		(Auckland	Council,	n.d.)	provide	a	robust	

framework that guides design decisions for the enhancement and protection of significant 

features that embody the values and qualities of Aotearoa. This framework will apply to all 

stages of the design.

The Regional context notes the settlement paths around the Manukau Harbour to identify 

historical reasons for the population of this region. The Ecological analysis observes 

the elements within the landscape that determine the active biophonic and geophonic 

variations. These components showcase the soundmarks and keynotes of the area that 

could potentially enhance future landscapes for the Onehunga Master Plan.

The Transport network identifies the routes of intermittent anthrophonic activity that are 

the arterial routes. The Onehunga Master Plan observes this network as is and does not 

contribute further to the evaluation of the system.  

Photographic documentation visually aids the journey around the Onehunga proposition 

through the phenomenological (experienced through self) lens. This process helps to 

gain a one-to-one scale understanding of the site and is an opportunity to record sonic 

information that is unavailable to the public. Multiple site visits document the transitions 

that stand out along the journey: the ebb and flow of tides; the vistas experienced at 

both northern and southern ends; and moments of ecological and urban beauty that are 

embedded into the sensorial experience of the land.
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5 . 2  S o c i a l  a n d  c u l t u r a l  c o n t e x t

Te	Aranga	Māori	Design	Principles	

Te	Aranga	Māori	Design	Principles	are	a	set	of	outcome-based	principles	founded	on	

intrinsic	Māori	cultural	values	and	designed	to	provide	practical	guidance	for	enhancing	

outcomes for the design environment. The principles have arisen from a widely-held 

desire to strengthen mana whenua presence, visibility and participation in the design of the 

physical realm.  The Principles are described as follows (Auckland Council, n.d.):

The principal objective of the Principles is to 

enhance the protection, reinstatement, development 

and articulation of mana whenua cultural landscapes enabling 

all of us to connect to and deepen our ‘sense of place’.

The Principles seek to foster and guide both culturally 

appropriate design processes and design responses that enhance 

all of our appreciation of the natural, landscape and built 

environment.

The Principles are intended as an enabling strategic foundation 

for	iwi/hapū	to	adopt,	customise	and	further	develop	in	

response to local context. The principles also provide other 

stakeholders and the design community with a clearer 

picture	as	to	how	iwi/hapū	are	likely	to	view,	value	and	wish	

to participate in the design and development of the built 

environment within their ancestral rohe.
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	 Te	Aranga	Māori	Design	Principles	

1)  Mana – Authority
	 The	status	of	iwi	and	hapū	as	mana	whenua	is	recognised	and	respected.

2)  Whakapapa – Names and Naming
	 Māori	names	are	celebrated.

Attributes: 
 - Recognises ancestral names as entry points for exploring and   
	 honouring	tūpuna,	historical	narratives	and	customary	practices			
 associated with development sites and their ability to enhance the  
 sense of place connections.

3)  Taiao – The Natural Environment
 The natural environment is protected, restored and/or enhanced.

Attributes: 
 - Sustains and enhances the natural environment.
 - Local flora and fauna, which are familiar and significant to mana  
 whenua, are critical natural landscape elements within urban and/or  
 modified areas.
 - Natural environments are protected, restored or enhanced to levels  
 where sustainable mana whenua harvesting is possible. 

4)  Mauri Tu – Environmental Health
 Environmental health is protected, maintained and/or enhanced. 

Attributes: 
 - The wider development area and all elements and developments  
 within the site are considered on the basis of protecting, maintaining or  
 enhancing Mauri.
	 -	The	quality	of	wai,	whenua,	ngāhere	and	air	are	actively	monitored.
 - Water, energy and material resources are conserved.
 - Community wellbeing is improved.

5)  Mahi Toi – Creative Expression
	 Iwi/hapū	narratives	are	captured	and	expressed	creatively	
 and appropriately.

Attributes:
 - Ancestral names, local tohu and iwi narratives are creatively   
 reinscribed into the design environment including landscape;   
 architecture; interior design and public art.
	 -	Iwi/	hapū	mandated	design	professionals	and	artists	are	appropriately		
 engaged in such processes.

6)  Tohu – The wider cultural landscape
 Mana whenua significant sites and cultural landmarks are acknowledged.

Attributes:
	 -	Acknowledges	a	Māori	worldview	of	the	wider	significance	of	tohu/	
 landmarks and their ability to inform the design of specific 
 development sites.
 - Supports a process whereby significant sites can be identified, managed,  
 protected and enhanced.
 - Celebrates local and wider unique cultural heritage and community  
 characteristics that reinforce sense of place and identity.
 
7)		 Ahi	Kā	–	Living	Presence
	 Iwi/hapū	have	a	living	and	enduring	presence	and	are	secure	and	valued		
 within their rohe.
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Unitary Plan

The Auckland Unitary Plan (Auckland Council, n.d.) is a “combined resource management 

plan” that integrates the regional and district plans of Auckland Council. It will “help 

Auckland meet its economic and housing needs” through a streamlined process of 

development and improvement of zones. The Unitary Plan is currently operative in part 

and is still being updated to meet all community and stakeholder needs. 

The research for this case study took into consideration the on-going conversation that 

will determine the eventual growth of the Manukau region; however, as these plans are 

still incomplete they will not be considered a significant part of the research. 

Figure 5.1
Aerial Basemap Onehunga (Auckland Council, n.d.)

Figure 5.2
Unitary Plan Onehunga  (Auckland Council, n.d.)
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Transform Onehunga High-Level Project Plan March 2017:

The Transform Onehunga High-Level Project Plan (HLPP) is a document that identifies 

the future developments of the case study site. Produced by Panuku Development, an 

Auckland Council Organisation  who are the facilitators and communicators of urban 

renewal projects. These developments identify opportunities across Auckland and create 

platforms to meet projected expectations for population growth currently estimated to 

reach 2.01 million by 2033. Panuku is producing multiple projects across Auckland to 

ensure all aspects of urban development are met. 

Onehunga was chosen for future transformation as it is a strategically placed town centre 

with good infrastructure and access to public transport. (Panuku Development Auckland, 

2017, p.10).

Listed in this document are the main reasons identified by Panuku in selecting Onehunga:

 -  A good foundation of facilities that can support the growing population

 -  Attractive residential area for various housing types

  -  A key location in the Manukau Harbour that can increase connectivity 

  to the water (p. 12). 

They also go on to identify key principles within this long-term development project:

 -  Te Aranga Design Principles are applied

 -  Support the growth of businesses in the area

 -  New transport development for public access routes to allow easier  

  access to water (pp. 13-15).

The Plan outlines a number of features of the socioeconomics of Onehunga: 

-  Forecasting a rise in the number of retired people (65+) and the increase  

 in school-aged population

 -  Has a high proportion of working-age proportion

 -  Only 19% of the population work in Onehunga

 -  Driving a private vehicle is the dominant mode of travel for work

 -  HLPP will deliver a range of housing types for growth and new residents  

  (pp. 28-29).

Ecology:

Ecology goals are delineated and include enhancing and restoring the natural environment.

 Past Urban developments caused much distress to the rich natural heritage of Onehunga. 

This	includes	the	development	of	the	Te	Hōpua	ā	Rangi	crater	and	filling	the	Manukau	

coastline	with	landfill.	Many	of	the	puna,	natural	springs,	collectively	known	as	Waihīhī	

‘the gushing waters’ were piped in the process of reclamation (p. 44).

Public spaces:

 -  Designed to celebrate the industrial character

 -  An activated foreshore environment for Onehunga wharf to become a  

  destination area

 -  Provide access to water space and connectivity to the rest of Manukau  

  Harbour for cultural, recreational purposes (pp. 58-61).
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5 . 3  R e g i o n a l  c o n t e x t

Pre-European history

As New Zealand’s second largest harbour, the Manukau was well known for its strategic 

networks	of	portages	that	were	frequently	used	by	Māori.	Older	tribes	of	Tāmaki,	such	

as Te Waiohua and Te Kawerau-a-Maki, occupied the Manukau Harbour for many 

generations as it provided access to key trade and commerce. Significant trading routes 

were already flourishing by 1100, and by the 1600s territory and allegiances were gained 

and lost through many successive tribal marriages and battles. Consequently, Onehunga 

became one of the earliest populated areas in Auckland due to these key access routes 

and	the	privilege	that	come	with	its	control	(Tāmaki	Tribes,	n.d.).

During	this	period,	the	Māngere	Inlet	was	a	rich	source	of	kai	moana	for	both	people	

and	avifauna;	‘gifts	of	the	sea’	included	snapper,	cockles,	pāua,	pipi	and	mussels.	A	daily	

ritual, the land and sea provided sustenance for the tribes of the area. These events 

suggest that a connection between the people and the land has always been customary 

on this site (Seafood, n.d.).

The site for this research project is located within the Mangere Inlet, the narrowest part 

of the Manukau Harbour in between Onehunga and Mangere. 

DRAFT URBAN AND LANDSCAPE DESIGN FRAMEWORK | for lodgement PAGE 11  EAST WEST LINK

Figure 4. Māori cultural landscape

Figure 5.3
Fishing scenes at Onehunga (https://teara.govt.nz/en/artwork/6266/fishing-scenes-at-onehunga, n.d.)

Figure 5.4
Māori cultural landscape (NZ Transport Agency East West Link, 2016, p. 11) 

https://teara.govt.nz/en/artwork/6266/fishing-scenes-at-onehunga
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Early European history

Identified as a suitable site for European settlers in 1820, Onehunga provided generous 

opportunities as the surrounding land was rich in timber and soil, useful resources for 

overseas	European	trade.	From	1838,	much	of	the	land	was	purchased	from	Māori	by	the	

Crown but also taken unfairly by settlers. 

Industrial development began in 1854, quickly expanding to the construction of wharves 

in	1858	and	1865.	The	first	Māngere	Bridge	was	built	in	1915	and	the	electric	tram	

connecting Onehunga to Auckland was constructed between 1903 and 1956. The creation 

of State Highway 20 reclaimed the natural coastline in the 1960s, which until 2015 cut the 

community off from the shoreline (Auckland Design Manual, 2015).

The reclamation of the land due to the continual expansion of infrastructure can be seen in 

more detail in the next section. This is the period where the soundscape of the Manukau 

region began to shift. Once a symphonic soundscape of geophony and biophony, the region 

has been transformed such that the soundscape is heavily anthrophonic. Throughout this 

chapter, the impact of this sonic shift will be acknowledged. 

Figure 5.5
Te Hōpua a Rangi / Gloucester Park, 1948 (NZ Transport Agency East 
West Link, 2016, p. 12)

Figure 5.6
Onehunga, 1863 (NZ Transport Agency East West Link, 2016, p. 12)

Figure 5.7
Onehunga Wharf showing rail and tram lines (NZ Transport Agency 
East West Link, 2016, p. 12)

Figure 5.8
Onehunga Railway Station, 1873 (NZ Transport Agency East West 
Link, 2016, p. 12)

Figure 5.9
Queen Street, 1908 – on axis with Maungakiekie (NZ Transport 
Agency East West Link, 2016, p. 12)

Figure 5.10
Painting of The Landing 1907 (NZ Transport Agency East West Link, 
2016, p. 12)
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5 . 4  E c o l o g i c a l  a n a l y s i s

Volcanic history

Māori	myths	of	Ngā	Tapuwae	o	Mataaho	(god	of	volcanoes)	reflect	the	character-giving	

forms of the currently dormant volcanic field in Auckland. Onehunga is surrounded by 

volcanic	heritage,	those	that	are	key	to	the	site	are	Te	Hōpua	ā	Rangi	(Gloucester	Park),	

Maungakiekie	(One	Tree	Hill)	and	Māngere	Mountain,	all	with	a	diverse	array	of	basalt	

lava	flows	and	craters	that	“...have	played	an	important	role	in	the	isthmus	as	Māori	

fortresses, as parklands, and as economic propositions supplying materials for roads and 

buildings” (Searle, 1964, p. 55). These distinct forms that symbolise the past presence of 

critical geophonic activities evoke the Te Aranga design principal Tohu, the wider cultural 

landscape. (Auckland Council, n.d.)

The illustrative maps identify the variety of lava rock that is found on site. Scoria, basalt 

and tuff are the most common volcanic rock formations.  A comparison of volcanic 

formations and contemporary acoustic treatment materials reveal a similar texture. The 

Absorption method previously discussed in 3.4 of the Technical Framework chapter 

mentions a key factor for excellent absorption is porousness. Conceptualised in the design 

development chapters is this similarity in textures.

Figure 5.12
The volcanoes of the Mangere-Ihumatao district. (Searle, 1964, p. 140)

Figure 5.11
Map of the field drawn by Hochstetter in 1859 and published in English in 1864 
(Hochstetter, 1859)
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Manukau Harbour ecology

The Manukau Harbour is an intertidal area that is a known valuable habitat for avifauna. 

The name Manukau, which translates as ‘settling or wading birds’, embodies this 

significant region of native and non-native avifauna species which include annual visitors, 

the godwit and the oystercatcher. “It is estimated to support more than 20% of the total 

New Zealand wader population, and is recognised as a national ’hotspot’ for coastal bird 

diversity and endangered bird species” (Auckland Regional Council, 2009, p. 3). 

The Harbour was once a rich foundation for coastal saline ecosystem types of Spinifex-

pīngao	grassland/sedgeland	and	Puriri	forest.	Spinifex-pīngao	grassland/sedgeland	

are duneland species that stabilise and support the accumulation of sand that shapes 

dune	formations		(Esler,	1970).	Prograding	coastline	species	also	include	pōhuehue,	

toetoe	harekeke,	cabbage	trees,	mānuka,	kānuka	and	coastal	tree	daisy.	Puriri	forest	is	

an ecosystem that grows in fertile soils of volcanic origin, and this forest type is very 

supportive of a diverse range of invertebrates, amphibians, reptiles, bats and birds. 

(Worthy & Holdaway, 2002) The Puriri forest would occasionally include totara, matai, 

kahikatea, titoki, kowhai and taraire. In some places, forest productivity would have been 

enhanced by the nutrients brought ashore by burrowing and surface-nesting seabirds 

(Smith et al, 2011)

The Old Mangere Bridge bisects the Mangere Inlet at its narrowest segment and shelters 

the inlet from wave action. Unfortunately, this retains runoff from neighbouring industrial 

activities, stormwater and wastewater increasing the levels of contaminants and sediment 

in the water. The effects of wastewater discharges relate mainly to issues associated 

with human health, organic matter, nutrients and gross pollutants. Microbiological 

contaminants (i.e. bacteria and viruses) discharged to the environment can cause disease 

in humans who swim, or undertake other activities in polluted water, or who consume 

fish, shellfish or other food items gathered from contaminated areas (Auckland Regional 

Council, 2009, pp. 5-6).  

This concern regarding the water quality is mentioned in the Transform Onehunga HLPP 

and the third Te Aranga design principle that states the Taiao – natural environment - 

shall be restored and or enhanced (see chapter 5.1, p. 32).

Although this type of native coastal vegetation is no longer abundant due to the full 

reclamation of the coastline and land, it is important to identify what would have been a 

key supporting ecosystem. A planting palette supplementing the probable ecosystem will 

be addressed and included in the complete Master Plan. 

islands or within some mainland sanctuaries.  
Tree cavities in species such as pūriri and 
pōhutukawa, in places free of mammalian predators, 
provide shelter, roosting and nesting sites for  
geckos, kākā, kākāriki, hihi, saddleback and bats.  
Introduced birds include rosella, dunnock, blackbird 
and chaffinch.

Key processes and interactions: This ecosystem 
is largely dependent on a warm coastal climate. 
Most dominant species (e.g. pūriri and kohekohe) 
have shade-tolerant seedlings and readily 
regenerate beneath the forest canopy. Others (e.g. 
pōhutukawa), require high light conditions and 
regeneration is prompted by disturbance. 

Most canopy species rely on birds for pollination 
and/or seed dispersal. Before human settlement, 
nesting seabirds would have been a common 
component of the ecosystem and would have been 
important for enhancing soil fertility, productivity 
and regeneration (Bellingham et al. 2010). 

Threats: This type of forest was severely reduced  
in extent by human settlement, first Māori and  
later European, with a large proportion burnt and 
cleared for agriculture or timber. Many remaining 
examples are small and continue to suffer  
through fragmentation. On the mainland, there 
are a few examples with high ecological integrity, 

The saddleback/tieke  thrives in pest-free coastal forests where there are plenty of natural nesting and roosting cavities and where its favoured 
foods, invertebrates, fruits and nectar are plentiful. Martin Sanders.

while others are reverting to something like their 
former composition (e.g. Waitākere coast). The best 
remaining examples occur on the northern offshore 
islands, many of which are managed nature reserves 
free of mammalian pests. 

Animal pests and a wide range of weeds are 
significant threats. Many common canopy species 
(e.g. pōhutukawa and kohekohe) are highly palatable 
to possums and ungulates. High numbers of pests 
can result in canopy collapse and dominant species 
such as pūriri, pōhutukawa and kohekohe may fail 
to regenerate. Predators, especially rats, can be very 
abundant and they have decimated or eliminated 
some invertebrate, reptile and bird species.  
The proximity of remaining examples to settlements 
means that invasive weeds are diverse and common, 
although the dense structure of intact examples of 
this ecosystem can provide some resistance to weed 
invasion (Sullivan et al. 2005). Often, merely being 
fragmented and regenerating makes this ecosystem 
type more vulnerable to weed invasion. As with 
other coastal ecosystems in the Auckland region, 
sea level rise resulting from anthropogenic climate 
change may threaten this ecosystem with increased 
erosion and possible inundation. Coastal pōhutukawa forest at Karekare. Jason Hosking.

Coastal forest on the shores of Okura estuary. Jason Hosking.

18 1918 19

Figure 5.13
Aerial Photography 2017 (Auckland Council, n.d.)

Figure 5.14
Biodiversity (Public) (Auckland Council, n.d.)

Figure 5.16
Puriri Forest (Auckland Council, 2017, p. 18)
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Avifauna

This morning I was awakd by the singing of the birds ashore from whence we  

are distant not a quarter of a mile, the numbers of them were indeed very great 

who seemd to strain their throats with emulation... [Their] voices were certainly 

the most melodious wild musick I have ever heard, almost imitating small bells 

but with the most tuneable silver sound imaginable (Banks, 1768-1771/1962, 

pp. 455-456).

 The sounds described in the quote above are the vital elements that make up the 

soundmark of the Manukau region. Avifauna have always been attracted to this region 

because, during low-tide, surrounding mudflats are a crucial wintering ground and 

food resource for wading and migrating avifauna that will gather annually prior to their 

departure to the northern hemisphere.  (Turner, Mark.A, 2007)

A three-hour tidal difference and the short distance between Manukau Harbour, 

Waitemata Harbour and Tamaki Estuary allow for the approximate 50,000 waders, 

waterfowl and shorebirds to feed over an extended period between the west and east 

coasts. The intertidal banks of the Harbour are considered to be a significant gathering, 

roosting and feeding spot for both resident and migrating birds throughout the year 

(Auckland Regional Council, 2009, p. 85)

Bird databases identify the habitats that surround the areas of the Harbour and Inlet to be 

Important Bird Areas (IBAs) as they support the habitats of the many critically endangered 

avifauna including dotterel, oystercatchers and pied stilts.

The IBA areas that are recognised in the Forest & Bird’s 2016 Sites on Land study also 

include Kiwi Esplanade and Ambury Park as these provide larger spaces that are 

advantages for bird species that roost around the coastline. Some smaller open grass fields, 

for example on the southern end of the Onehunga proposition, are available as alternative 

options. However, some of these smaller roosting areas are adjacent to the State Highway 

20 Manukau Harbour crossing.

26 

Protected area Designation Relationship with IBA 

Clarks Creek  Marginal Strip Protected area contained within site 

NB: Auckland Council through the Auckland Unitary Plan process have designated areas of tidal flats (ie. wading bird for-
aging areas) as Significant Ecological Areas Marine (SEA-M) in which activities are regulated to varying degrees depending 
whether they are SEA-M1 or SEA-M2.  

IUCN Habitat Habitat detail Extent (% 
of site) 

Marine Neritic (Submergent 
Nearsh0re) 

Subtidal Sandy-Mud; Seagrass (Submerged); Estuaries Major 

Marine Intertidal Beach, Sand and shell islands; Saltmarsh, rush Major 

Marine Coastal /Supratidal Sand Dunes, marram grass,  Major 

Shrubland Riparian areas - Muehlenbeckia,  rush, bracken Major 

Forest Mangrove Minor 

Artificial - Aquatic 
Wastewater Treatment Areas; Canals and Drainage Channels, Ditches; 

Marine Anthropogenic Structures 
Major 

Figure 5.17
The East Asian–Australasian Flyway (https://teara.govt.nz/en/map/7218/the-east-asian-
australasian-flyway n.d.)

Figure 5.18
Manukau Harbour IBA (Forest & Bird, 2016, p. 16)

https://teara.govt.nz/en/map/7218/the-east-asian-australasian-flyway
https://teara.govt.nz/en/map/7218/the-east-asian-australasian-flyway
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This anthrophony-heavy area is predicted to be a challenging environment for resident 

and migratory birds. Studies have found noise pollution as being a negative impact on 

bird behaviour. In the case of Impacts of Traffic Noise and Traffic Volume on Birds of Roadside 

Habitats (Parris & Schneider, 2009), it was concluded that while some birds will adjust their 

singing frequency to be heard through the low frequency of anthrophonic drone, (Turner, 

Mark.A, 2007) most bird species do not adapt their singing and therefore are more likely to 

abandon territories and breeding grounds. This stressful environment leads to problems in 

mating, establishing and maintaining territories, which in turn result in a reduced number 

in reproduction. In a report on behalf of the(Statement of Evidence of Dr John Edward 

Dowding on behalf of the Issac conservation and wildlife trust, 2016), similar evidence 

is given to conclude the presence of anthrophonic noise near IBAs having a wide range 

of adverse effects on birds including disturbance of nesting, the abandonment of feeding 

areas, and having a lower breeding success. 

The Manukau Harbour provides plentiful IBAs for our significant resident and migratory 

bird species that act as a supporting platform for the biophony that defines the Manukau 

region. Significant roosting and breeding zones need to be protected and enhanced to 

maintain its purpose. Otherwise, a similar situation to the Orongo Station precedent could 

be awaiting the future of the Harbour. 

These possible adverse effects will be evaluated in the conceptualisation of the Master Plan 

in the next chapter.
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Figure 38: Summer counts of South Island pied oystercatchers (SIPO), wrybill, bar-tailed godwit, knot, pied 
stilt and New Zealand dotterel in the northeastern Manukau Harbour between 1960 and 2008 (based 
on Ornithological Society of New Zealand data provided by Watercare Services Ltd). 
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Figure 39: Winter counts of South Island pied oystercatchers (SIPO), wrybill, bar-tailed godwit, knot, pied stilt 
and New Zealand dotterel in the northeastern Manukau Harbour between 1960 and 2008 (based on 
Ornithological Society of New Zealand data provided by Watercare Services Ltd). 

 

 

Bird counts were also included in the assessment of environmental effects for the SH20 
Manukau Harbour Crossing Project (Larcombe 2006) at Mangere.  Birds within or adjacent to 
the footprint of the duplicate bridge and reclamation area included:  pied shag; black shag; little 
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Figure 5.19
Summer counts of South Island pied oystercatchers, wrybill, bar-tailed god-
wit, knot, pied stilt and New Zealand dotterel in the northeastern Manukau 
Harbour between 1960 and 2008 (Coast and Catchment Ltd, 2009, p. 86)

Figure 5.20
Winter counts of South Island pied oystercatchers, wrybill, bar-tailed god-
wit, knot, pied stilt and New Zealand dotterel in the northeastern Manukau 
Harbour between 1960 and 2008  (Coast and Catchment Ltd, 2009, p. 87)

Figure 5.21
Turnstones, plovers and dotterels (Power, 1990, pp. 30, 31)

Figure 5.22
Least (Pacific) golden plover, Wrybill (Power, 1990, pp. 34, 35)

Figure 5.23
Curlews, godwits, sandpipers, turnstones and stilts (Power, 1990, 
pp. 38, 39)
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Shell bank/Shell barrier

The shell bank, or alternatively known as a shell barrier is a natural tidal creation due to 

“shell fragments and coarse sand that is moved by longshore drift and carried landward 

through wash action” (Woodroffe, Curtis, & McLean, 1983)

Shell banks are essential to avifauna as they provide alternative areas to roost and feed. 

Shell banks are especially favoured by threatened resident waders, such as dotterel 

oystercatchers and pied stilts, as it is difficult for humans and other mammals to navigate 

the topography. 

Waves will push the coastal sediment towards the foreshore, forming bars that eventually 

gain sufficient height to withstand tidal wave action. Once a bar is established, the 

landward side of the shell bar will accumulate fine sediments that allow mangroves and 

other saltmarsh plant species to stabilise roots soon providing a fertile feeding ground for 

wading birds – white-faced herons, pukeko, spotless crake and the endangered banded rail. 

When the process of shell banks accumulation and build-up of sediments is repeated, a 

natural reclamation occurs to form, eventually, a chenier plain.  

“A chenier is a beach ridge resting on silty deposit which has become isolated from the 

shore by a band of tidal mudflats. A chenier plain consists of a series of cheniers separated 

by mudflats” (Chenier Plains, n.d.) This is a rare case as, generally, a shell bank will cease 

to grow into a chenier plain due to strong tidal currents. The only chenier plain that is 

recorded to be active and still growing is the Miranda chenier plain in the Firth of Thames, 

which consists of 13 shell banks.

This discovery of shell banks was an exciting trajectory while researching avifauna 

habitats. Although the Onehunga site is not suitable for natural shell banks to occur, it is an 

interesting concept to be further explored at the design development stage.

Published by 
Department of Conservation  
Auckland Conservancy 
May 1997
Reprinted June 2005 

How to get there

There is access to the inner parts of the reserve around 
Traherne Island on the southern side of the motorway.  
This area can be explored at mid-high tide or from a few 
shoreline points (arrowed on the map) where side roads 
from Great North Road lead to esplanade reserves, with 
dinghy access at Walker Rd. There are good views from 
the Northwestern Motorway (Te Atatu exit). 

Stopping on the motorway is not permitted.   

Mud, mangroves & wading birds

The Waitemata Harbour’s sheltered and bountiful waters 
attracted early Maori settlement. The head of the Whau 
inlet was a main canoe portage joining the Waitemata and 
Manukau harbours. 

Pollen Island was named after Dr Daniel Pollen  who 
bought  it in 1855 together with some land at  the tip of the 
Whau Peninsula. There he set up Pollen Brickworks, the 
first in the region, and built his homestead nearby. Pollen 
had been a doctor on Kawau Island during its mining 
period and was Premier of New Zealand for a few months 
in 1875/76. 

 

Front cover photo:  
Alastair Jamieson, ARC

Dogs are not allowed in the marine reserve area 
because they disturb native birds such as  the 
New Zealand dotterel, banded rail, and fernbird. 

  

Dogs

Stilts and pied oystercatchers

History

Some birds, such as godwits, knots and sandpipers, 
are international migrants that breed in the north Asian 
wetlands during the northern spring and summer. They 
avoid the frozen winter by flying south. Most return to the 
northern hemisphere in March but a few, too young to 
breed, remain here over winter.

The South Island pied oystercatcher and the wrybill are 
national migrants. They breed on the shingle beds of South 
Island braided rivers in spring and fly to northern harbours 
and estuaries for the late summer, autumn and early winter, 
making the return journey south in July or August. 

 

The outer flats are regularly visited by red billed gulls, 
black backed gulls and their mottled brown juveniles, and 
by two terns. The smaller white fronted tern is usually in 
small flocks and has a black beak and cap separated by a 
narrow white forehead band. The larger caspian tern is less 
common.  It has a full black cap and a large bright red bill 
and is usually only seen in pairs. 

• Protect birds, fish mammals   

 and plants

• Keep the marine 

 environment intact

• Keep the seas clean

• Remove rubbish

• Dispose of toilet     

 wastes properly

• Consider others

• Cruise slowly

• Respect our cultural    

 heritage

• Enjoy your visit

•        Toitü te moana 

       (leave the sea undisturbed)

Fernbird or matata  (Bowdleria punctata)

This shy bird is found in the marine reserve area. It is 
a weak flier and the few surviving populations in the 
Auckland area are confined to isolated scrubby salt 
marshes because the continuous fringe of shoreline 
scrub and coastal forest no longer exists. The bird, 
eggs and young are vulnerable to predation by rats, 
cats and dogs as they nest close to the ground.

 What are marine reserves?

Marine reserves are areas of sea and foreshore where all 
marine life is totally protected. They are the national parks 
of the marine world and fishing, shellfish gathering and any 
other disturbance of marine life is strictly prohibited.

Marine species and habitats are left to grow naturally 
and degraded areas are allowed to recover. This makes 
them ideal places to study marine ecosystems, and for 
comparisons with other unprotected marine areas.  

.

Motu Manawa Marine Reserve protects some 500 hectares 
of the inner reaches of Auckland’s Waitemata Harbour 
and includes intertidal mudflats, tidal channels, mangrove 
swamp, saltmarsh and shellbanks. The reserve is bounded 
to the south by the industrial suburb of Rosebank 
Peninsula and to the east by residential Waterview. 

The rectangular concrete structure visible at the 
northwestern end of Pollen Island (see photo above), is 
thought to have been associated with shell extraction 
and processing for the production of lime. The structure 
is believed to be the remains of a tidal sea water pool for 
washing shell  that was then transported to the mainland. 

Photo: Vanessa Tanner

The remains of a tramway used for transporting shell, 
which connected the old cart road running to the end of 
the Rosebank Peninsula and the outer shell bank of Pollen 
Island, can be seen as a faint line running across the 
centre of the cover photo. The tramway was built up across 
the mudflats using a two inch layer of tea tree topped 
by a three inch layer of shell. Wooden box culverts were 
constructed across several small tidal channels. 

The intertidal flats to the west of Pollen Island (see over for 
shore profile ) are probably the best example of mangrove 
and saltmarsh habitat in the Waitemata Harbour and are 
rich feeding grounds for white faced herons, pukeko, 
spotless crake and the endangered banded rail.These 
wetlands are equally important for several non-waders, 
including kingfisher and fernbird.  

Please open the brochure for more detailed 

information on the biology of the reserve

DOC Visitor Centre 
Ground Floor Old Ferry Building
99 Quay St, Downtown
Ph 09-379 6476, fax 09-379 3609
Email: aucklandvc@doc.govt.nz
Website: www.doc.govt.nz

DOC Auckland Area Office          
North Head Historic Reserve
Takarunga Rd, Devonport. 
Ph 09-445 9142 (office hours)

All marine life within the marine reserve 
is protected from disturbance or harm, 
including all plants and animals.  No 
fishing or collecting marine life is allowed 
or unnecessary disturbance.  The seabed, 
foreshore and all natural material such as 
sand, rocks and shells are also protected.  

In the interests of visitor safety there is a 
5 knot restriction on all vessels within 200 
metres of a divers flag or the shoreline, or 30 
metres from a person in the water or another 
vessel.

The success of a marine reserve depends on a caring 
community that supports conserving the reserve 
in its natural state for all to enjoy.  Please report 
any breaches of these rules to the Department of 
Conservation on the 24 hour                                   

DOC HOTline 0800 362 468.

Motu Manawa (Pollen Island) Marine Reserve is managed 
by the Department of Conservation Auckland Area Office. 
Its rangers watch over the area and enforce the “no take” 
restrictions. 

Help take care of this reserve

Motu Manawa 
(Pollen Island) 
Marine Reserve

Hauraki Gulf Marine Park

Waitemata harbour, AUCKLAND

Figure 5.24
White-fronted tern next on shell bank (https://www.doc.govt.nz/nature/
habitats/wetlands/wetlands-by-region/waikato/firth-of-thames/ n.d)

Figure 5.25
Waders at Miranda (https://www.doc.govt.nz/nature/habitats/wetlands/
wetlands-by-region/waikato/firth-of-thames/ n.d.)

Figure 5.26
Motu Manawa (Pollen Island) Marine Reserve Map (Department of 
Conservation Te Papa Atawhai, 2005)

Figure 5.27
Motu Manawa (Pollen Island) Marine Reserve, Hauraki Gulf Marine 
Park, Waitemata Harbour, Auckland (Department of Conservation Te 
Papa Atawhai, 2005)

https://www.doc.govt.nz/nature/habitats/wetlands/wetlands-by-region/waikato/firth-of-thames/
https://www.doc.govt.nz/nature/habitats/wetlands/wetlands-by-region/waikato/firth-of-thames/
https://www.doc.govt.nz/nature/habitats/wetlands/wetlands-by-region/waikato/firth-of-thames/
https://www.doc.govt.nz/nature/habitats/wetlands/wetlands-by-region/waikato/firth-of-thames/
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Coastal Inundation

Global sea level is projected to rise over the next 100 years with tide levels predicted 

to increase by 0.5-2.0 metres worldwide. The impacts of climate change need to be 

taken into consideration as there is evidence of flood risk and overflow in the area 

of the proposition (Hart, 2011). Figures 5.28 to 5.31 estimate overflow predictions 

that identify the impact of coastal inundation in the Manukau region. The Onehunga 

wharf is projected to be underwater in the next 50 years and the Mangere Inlet to be 

reclaimed back by the ocean over the next century.

Although these projections state that the Onehunga site will be potentially 

underwater in the next 50 years, the proposition will not speculate on its adverse 

effects because the core purpose for this case study is to discuss the quality of 

soundscape within the urban landscape. The design concepts for the Onehunga 

proposition acknowledge sea level rise as a real problem, but, for this case study, it 

will not be one of the points of focus.

Figure 5.28
Coastal inundation 5year return  (https://geomapspublic.aucklandcouncil.govt.
nz/viewer/index.html n.d.)

Figure 5.29
Coastal inundation 20year return (https://geomapspublic.aucklandcouncil.govt.nz/
viewer/index.html n.d.)

Figure 5.30
Coastal inundation 50-year return (https://geomapspublic.aucklandcouncil.govt.
nz/viewer/index.html n.d.)

Figure 5.31
Coastal inundation 100year return (https://geomapspublic.aucklandcouncil.govt.
nz/viewer/index.html n.d.)

https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html


43

Coastline reclamation

An examination of the reclaimed and natural coastline bordering the Mangere Inlet 

reveals the stages of ecological, social and industrial change. The industrial activities highly 

modified the northern shore of the Mangere Inlet with port activities, roads, rail and other 

industrial infrastructure. Only the southern coastline is untouched and retains its natural 

edge with the coast (Technical report 16 Ecological impact assessment, 2016)

Stabilising rocks have been placed along the coastal margin to reduce the impact of further 

erosion of the reclaimed areas. Aerial photos taken in 1940 (see Figure 5.33) show the 

originally highly textured coastline with a layering of lava flows, estuarine vegetation, 

intertidal zones and wetlands (Technical report 16 Ecological impact assessment, 2016). 

The most recent photo taken in 2015/2016 (See Figure 5.41) reveals the flattened result of 

reclamation. This vast difference in the contour line is also a reflection of the modification 

of the soundscape. The organic textured line prior to reclamation is representative of a 

polyphonic landscape rich in the sounds of geophony (wind and ocean) and biophony 

(coastal birds). In contrast, the deflated line post reclamation is similar to the drone 

soundwave, which lacks variations and texture.

A reclamation project proposed a reconnection with the coast to rekindle community 

connection with the ocean. The Taumanu Reserve coastal park project reopened up a 

channel for community enjoyment and connection back with the sonic elements of the 

landscape.

Current use of the Mangere Harbour includes:

Port activities, recreational and commercial fishing, sewage treatment, outdoor recreation 

and protection of wildlife.

DRAFT URBAN AND LANDSCAPE DESIGN FRAMEWORK | for lodgement PAGE 15  EAST WEST LINK

Figure 7. Māngere Inlet shoreline circa 1940 (Auckland Council GIS). The brown shows the area of historic reclamation, the red the recent reclamation at Taumanu Reserve (to 
revitalise the coastline) and the outer edge represents the current shoreline

2.3.2. Coastal features

Māngere Inlet and Onehunga Bay have been subject to significant change 
since the mid 1800s. Several large-scale industrial developments have resulted 
in reduction of the Inlet, while ongoing development has resulted in foreshore 
reclamation, mostly along the northern embankment of the Māngere Inlet and 
to the west of Gloucester Park (refer Figure 7). The coastal edge is protected 
from erosion by a variety of coastal structures including tipped rock, rock 
revetments and vertical seawalls. 

The coastal features in and around the project area include:

 Onehunga:

 – Onehunga Bay, originally a beach with a backdrop of cliffs, is now 
separated from the harbour by SH20 causeway and lagoon. A 
naturalistic shoreline has been recreated on the seaward side of the 
motorway

 – Te Hōpua  was a tidal lagoon. The tuff ring was bisected by SH20 in 
the 1970s and has been further disguised by building development

 Māngere Inlet:

 – Māngere Inlet is shallow and tidal, with mangrove margins. The 
shoreline has been straightened with reclamation and the former 
intricate lava flow shoreline mostly buried.  Two notable basalt 
outcrops remain, at Pikes Point and the termination of Victoria Street.

 – Anns Creek (the Karetu portage) is a tidal creek with lava flow banks, 
recognised as a significant natural area despite encroachment by 
railway and industry

 – Ngārango O Tainui is a small sandstone island in the Inlet where the 
skids used to portage the Tainui waka were left

 Ōtāhuhu  Isthmus:

 – Isthmus between head of Waitemata (Tāmaki River) and Manukau 
(Māngere Inlet) Harbours, with the Karetu and Ōtāhuhu  portages 
between them.

Figure 5.32
Mangere Inlet shoreline circa 1940 (Auckland Council GIS). The brown shows the area of historic recla-
mation, the red the recent reclamation at Taumanu Reserve (to revitalise the coastline and the outer 
edge represents the current shoreline. (NZ Transport Agency East West Link, 2016, p. 15)
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Figure 5.33
Aerial Photography 1940, (https://geomapspublic.auckland-
council.govt.nz/viewer/index.html n.d.)

Figure 5.34
Aerial Photography 1959, (https://geomapspublic.auckland-
council.govt.nz/viewer/index.html n.d.)

Figure 5.35
Aerial Photography 1996, (https://geomapspublic.auckland-
council.govt.nz/viewer/index.html n.d.)

Figure 5.36 
Aerial Photography 2001, (https://geomapspublic.auckland-
council.govt.nz/viewer/index.html n.d.)

Figure 5.37
Aerial Photography 2003 and 2004, (https://geomapspublic.
aucklandcouncil.govt.nz/viewer/index.html n.d.)

Figure 5.38
Aerial Photography 2006, (https://geomapspublic.auckland-
council.govt.nz/viewer/index.html n.d.)

Figure 5.39
Aerial Photography 2008, (https://geomapspublic.auckland-
council.govt.nz/viewer/index.html n.d.)

Figure 5.40
Aerial Photography 2010 and 2011, (https://geomapspublic.
aucklandcouncil.govt.nz/viewer/index.html n.d.)

Figure 5.41
Aerial Photography 2015 and 2016, (https://geomapspublic.
aucklandcouncil.govt.nz/viewer/index.html n.d.)

https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html
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5 . 5  T r a n s p o r t  n e t w o r k s

Figures 5.42 and 5.43 depict the key transport routes that lead to and from the 

Onehunga proposition. The first represents the main artery routes available to private 

vehicle transport. The second represents the available public transport linkages, which 

include the train line. The third diagram, Figure 5.44 represents the main transport 

routes for pedestrian and cyclists.

Figure 5.42
Key transport routes for private motor vehicles (2018)
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Figure 5.43
Key transport routes for public transport (2018)

Figure 5.44
Key transport routes for pedestrian and cyclists
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Figure5.45
Areas of site visits

5 . 6  S i t e  v i s i t  o b s e r v a t i o n s

Many site visits to Onehunga were documented between 2017 and 2018. These visits 

gave me a richer understanding of the soundscape within the landscape and a one-to-one 

scale experience of the space. From these multiple visits, I was able to hear first-hand the 

existing sonic elements that are of human hearing range on site. Decibel readings alongside 

hand drawn graphic notations were made on these trips to document a rough noise map 

for the Onehunga case study. A noise map of the region was unavailable but is crucial to 

comprehend the noise levels on this site. These readings will contribute to the organisation 

of strategic moves to be made on site.

These site visits offered a quality in reading that is difficult to tra nslate into words, as 

these complex multilayer experiences become somewhat diluted on paper. It is hoped that 

photographic documentation from these site visits can visually communicate the way in 

which the geophony shifts with the weather, how the seasons influence the biophony and 

how the journey is primarily influenced by the time of day.
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The journey outline

We will begin on the northern end of the Master Plan proposition from the Onehunga 

Wharf where a public civic space has been proposed in the Transform Onehunga HLPP 

document and then move clockwise passing through the Manukau Harbour crossing. 

We will then arrive at the southern end and pause under the State Highway 20 concrete 

structure where the multiple entrance and exit points intersect. A short walk along the 

path across the field then brings us to the Old Mangere Bridge that is soon to become 

the New Mangere Bridge. ‘Moments’ along Kiwi Esplanade and Ambury Park are also 

documented to show the broader ecology and topography of the region.
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N o r t h e r n  e n d  -  W a i h ī h ī

Standing at the Wharf, the Old Mangere Bridge and the Manukau Harbour crossing 

can be viewed neatly above one another. As the cars, people, dogs and cyclists move 

on and off the two parallel lanes of transport, the scene displays the layers of sounding 

objects that create the urban polyphonic activity. 

One of the first things I noticed was the exposed placement of the wharf. A prevailing 

south westerly wind was always present. This geophonic element is a positive, as it 

blows towards the motorway, dramatically reducing the sounds of anthrophony. As 

we reach the far edge of the wharf, the sounds of the ocean waves gradually overcome 

the motorway drone.

History is revealed in the old railway tracks that are embedded in the concrete base of 

the wharf. They are a decorative feature, and function well as a form of way-finding 

towards the water. Unfortunately, structures have been placed directly on top of one 

half of the track. 

Figure 5.46
Facing towards State highway 20 from the end of the Onehunga Wharf

Figure 5.47
Historical railway tracks run along the length of the wharf, these should be incorporated back into the design

Figure 5.48
On the exposed side of the Onehunga wharf
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The large open flat space behind the structures acts as a shelter from the wind. 

Adjacent to this open platform is a small docking area for smaller boats that cut 

through the wharf. It is approximately 50 metres wide across and 130 metres out 

towards the ocean. This opening allows for the natural ebb and flow of the tides to 

be observed and heard from above, a significant keynote of this area.

Figure 5.51
Small docking area on Onehunga Wharf that creates an interesting navigation around the site

Figure 5.50
Plentiful space for public programme potential

Figure 5.49
Large shed creates shelter from wind and sun on Onehunga Wharf
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Of the three primary structures built on the Wharf, two are constructed with 

corrugated iron and simple materials. The third is a structure built with brick that has 

multiple large doors that face towards the ocean. They are approximately 7 meters 

tall at their highest and are spread out over 200 metres along the side of the Wharf.  

All three buildings provide shelter from the prevailing south westerly wind, and the 

sizable gaps between each structure allow for flexibility in navigation of the wharf.

Plentiful open space allows the potential to host public and private events of 

various sizes such as markets, music events, movie nights, cultural festivities and 

art exhibitions. Waitemata Harbour’s Silo Park is a good precedent for how post-

industrial spaces in Auckland become an accessible public civic space with a platform 

for multifunctional public programmes.

Throughout the site the drone of the motorway is present; fortunately, the prevailing 

wind blows directed towards the anthrophony, which helps mask the source. 

Figure 5.52
Corrugated building on Onehunga Wharf

Figure 5.53
Post-industrial platform for future public programmes  

Figure 5.54
The silos on the wharf act as a landmark for this post-industrial area, similar to Silo Park.



52

Manukau Harbour crossing

The 585-metre-long Harbour crossing is directly underneath the motorway. Although the 

vehicles are directly above the roof of this walkway, acoustic proofing ensures a journey 

that is manageable. 

The crossing is divided up into two sections. A raised walkway is available for pedestrians 

with a wider lane for cyclists. During my visits, I noted only a few visitors using this path.  

This sparseness of visitors is possibly due to the lack of maintenance and a bad reputation. 

Signs of neglect are evident in the copious amounts of gang graffiti, leakages, and lights 

that would usually illuminate the underpass at night having been removed or broken. 

Under the requirements of CPTED (National Guidelines for Crime Prevention through 

Environmental Design in New Zealand , 2005), adequate lighting should be offered in this 

infrastructure. Without proper lighting, it becomes an unsafe space and thus becomes 

unusable. With the implementation of the appropriate CPTD regulations, possibly sensor 

lights, this Harbour crossing holds the potential to become an enjoyable sheltered walkway 

for users during the evening.

Figure 5.55
The Manukau Harbour crossing viewed from the Southern end

Figure 5.56
The Manukau Harbour crossing viewed from the Old Mangere Bridge

Figure 5.57
The Manukau Harbour crossing viewed from the Northern side

Figure 5.58
Walking the Manukau Harbour crossing 

Figure 5.59
Graffiti that decorates the interior of the Manukau Harbour crossing
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The Southern end – Whakaruku

A large flat field of grass greets the descent from the Harbour crossing. Native planting 

including Harekeke, Pohutukawa and small coastal grasses grow in bunches around the 

entrance and exit path.

The first time I visited this site, it appeared to be a highly-underutilised amount of space 

within this frequented area. However, the avifauna research identified areas like this as 

important IBAs. Birds can comfortably roost, as they can spot predators from afar. But 

the times I visited there were no flocks seen on this field.  I am uncertain whether it is 

the frequent visitors or the drone of the motorway that the birds are trying to escape 

from in this area. To answer this would be another research project.

This space is a thoroughfare; it is connected to the Old Mangere Bridge in one direction 

and towards Mahunga Drive and residential areas in the other. This connectedness 

means during weekday evenings and on weekends, families, joggers, dog walkers and 

cyclists frequent the park.

Figure 5.60
Vista from the Southern side

Figure 5.61
Good infrastructural bones to build upon

Figure 5.62
The sunlight that filters in between the two motorways throughout the day



54

Next to the grassy field, directly underneath State Highway 20 and the Harbour crossing 

is an open space that is approximately 2,500 square metres. The footpath towards 

Mahunga Drive runs directly through this space, so there is frequent foot traffic. 

There is shelter from the rain and sunshine except for a long thin gap between the two 

highway roads that is somewhat similar to a James Turell installation.

My initial encounter with this site displayed a very exposed area of dirt and scoria 

rocks. The keynote geophony can be felt and heard here as the wind blasts through the 

concrete pillars. This place is not inviting as it does not provide any seating or resting 

spots. 

Because the industrial space is constructed from flat, concrete facings, the sound of the 

cars passing on the motorway above echo loudly below. It is similar to a train track 

due to acoustic resonance and odd reflections of the sound waves, but this rhythmic 

anthrophonic becomes less abrasive as the ears become attuned to its beat. This sonic 

effect may have something to do with the fact that there are variance and rhythm to the 

sound, which allows space for other sounds to permeate through. 

This location holds the potential to host events and activities that could be considered 

too informal or noisy for the Onehunga Wharf. Opportunities for operating within the 

existing soundscape are explored in the next chapter.

Please visit the link below to hear the anthrophonic soundscape.
https://www.youtube.com/watch?v=94-Mhylm8as&t=15s

Figure 5.63
A local taking their dog for a walk through this space

Figure 5.64
The sound of waves moving with the tides can be heard on this site if you listen closely

Figure 5.65
Footpath that connects Waihīhī to Mahunga towards the Mangere town centre



55

Old (soon to be new) Mangere Bridge

There are plans in place for the Old Mangere Bridge to be updated. The bridge is over 100 

years old and requires much maintenance. There are also concerns about the structural 

safety of the bridge which has meant that it has become pedestrian and cycle use only.

Key features of the bridge will be developed with the input of Iwi and community 

feedback.

These features include:

- A new walkway that is between 8 and 12 metres wide to accommodate fishing activities

- Constructed next to the old bridge using the same abutments  

- A reflection of the history and values in the design of the bridge

- Improved lighting, and new railings to improve safety (NZ Transport Agency, n.d.).

Here, in Figures 5.69 to 5.71, are the preliminary design images that illustrate the 

placement and slight variation in the installation of the new bridge. 

This future development of Mangere Bridge is taken into consideration for the Onehunga 

proposition. (The New Old Mangere Bridge, 2015)

Identified in both the Transform Onehunga HLPP and the Auckland Unitary Plan are 

proposals to invest in the northern side of the harbour, but there is yet to be development 

plans for the southern end. The Onehunga Masterplan speculates on the economic, social 

and ecological benefits from including a smaller, supporting destination for community use 

on the Southern side to buttress the vision for future public civic spaces in the Manukau 

Harbour.

Figure 5.66
Old Mangere Bridge 

Figure 5.67
Close up of Old Mangere Bridge

Figure 5.68
Walking on Old Mangere Bridge 

Figure 5.69
New Old Mangere Bridge concept (https://www.greaterauckland.org.
nz/2015/09/22/the-new-old-mangere-bridge/ n.d.)

Figure 5.70
New Old Mangere Bridge detail (https://www.greaterauckland.org.
nz/2015/09/22/the-new-old-mangere-bridge/ n.d.)

Figure 5.71
New Old Mangere Bridge Photoshop (https://www.greaterauckland.org.
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Ecological observations

Two photographs (see Figures 5.73 and 5.74) document the networks that link up 

the northern and southern ends of the journey, one above the water, one level with 

the water. We can also see the physical change in the environment that reflects the 

transformations within the soundscape. The geophony and biophony vary primarily 

due to the weather and the seasons.

The advantage of having two access routes that can accommodate both pedestrian 

and cyclists is the option for shelter from sunshine or rain. It also allows flexibility in 

movement around the site.

Figure 5.73
Mangere Inlet ecology Summer

Figure 5.72
Mangere Inlet, tide out

Figure 5.74
Mangere Inlet ecology Winter
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Mudflats

Delicate textures accompany the ebb and flow of the tides. When the mudflats are exposed 

to the air, pops and gurgles are sporadically emitted from the depths of this soft silt. As well 

as these aspects, they are important from an ecological point of view. It is a primary food 

source for avifauna species and the tide performs a vital cleaning function for the Inlet. 

Figure 5.78
Close up of mudflat song 4

Figure 5.77
Close up of mudflat song 3

Figure 5.76
Close up of mudflat song 2

Figure 5.75
Close up of mudflat song 1
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Tides

Documented in Figures 5.79 and 5.80 is the continuous movement of water. However, 

the drone of the motorway frequently drowns out the geophony. The lack of filtration 

or absorption in the structures around the area causes this imbalance.

Figure 5.79
Mangere Inlet tide in

Figure 5.80
Mangere inlet tide out
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Avifauna

Small-feathered musicians orchestrate their performances intermittently in 

this space. The bird calls staccato the air, and sometimes gentle soloist are 

spotted. 

Figure 5.84
Wading heron

Figure 5.83
Wading pied stilt

Figure 5.82
Roosting oystercatchers 

Figure 5.81
Circling coastal birds 
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Kiwi Esplanade

As can be seen in Figures 5.86 and 5.88, a natural shoreline performs a different kind of 

ebb and flow to the mudflats. This soundscape is messier with flatness to its tone. This is 

likely due to the coarse make up of sand that covers the shore.

Figure 5.85
Small volcanic rocks form the sand on Kiwi Esplanade

Figure 5.86
Coastal ecology gorwing amongst the volcanic sand

Figure 5.87
Pohutukawa tree

Figure 5.88
High tide along Kiwi Esplanade, natural coastline framed by volcanic rocks
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Ambury Park

This landscape, depicted in Figures 5.89 to 5.92, is strewn with sheep and rumpled grasses. 

The coastline is a rocky edge that is splashed continuously by the overlapping tides. Very 

exposed to the elements, the sonic happenings in this landscape comes from all sides 

without pause, which creates a biophonic cacophony and a thickness to the soundsacape. 

Figure 5.89
High tide coming into the rocky coastline of Ambury Park

Figure 5.90
Flooded landscape with coastal grasses

Figure 5.91
Further inland with Sheep grazing in the large open paddock

Figure 5.92
Dry inland field with coastal grasses.
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5 . 7  S u m m a r y

This chapter explained how the surrounding landscape could be observed to allow the 

more delicate details of the site to be discovered. The cultural history identifies the 

Harbour as a place associated with social interaction. The multiple entry and exit points 

allow meetings to happen serendipitously, which can be enhanced by CPTD and Te 

Aranga requirements.

The volcanic foundations of the Manukau Harbour drew interesting similarities with 

materials used for sound mitigation. The porousness of both volcanic rock and the 

acoustic foam is a discovery that will be explored in the next chapter.

Recognising the lack of ecology due to coastal reclamation provides an opportunity to 

select a planting palette that would be compatible with the current coastal limitations. 

This new palette would also provide alternative sources of food for the resident and 

migrating avifauna.

The biophony that helps to define the soundmark of the Manukau Harbour will 

influence many of the design decisions for the site. This may involve the incorporation 

of shell bank-inspired structures accommodating both avifauna and humans.

Underutilised post-industrial spaces can be designed to link strategically with the future 

development plans identified in the Transform Onehunga HLPP document. These 

moves will be examined in the Master Plan strategy.

Figure 5.95
Close up of grass 3

Figure 5.93
Close up of grass 1

Figure 5.94
Close up of grass 2
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6 . 1  K e y  f i n d i n g s

 

The design for the benefit of the soundscape requires an engagement with the dynamic 

elements that influence the geophony, biophony and anthrophony.

The soundscape is a temporal element. This aesthetic cannot be contained or captured 

as a single moment, therefore this invisible aesthetic inserts itself into the sensorial 

understanding of a place and makes the sonic milieu an integral part of how a ‘sense of 

place’ is identified.

The soundscape temporal elements are active through social, cultural and ecological 

systems that can enhance the experience within the landscapes. However, within the urban 

landscape, the prevailing narrative is the imbalance of these elements that results in a 

monotonous drone, mainly due to noise pollution from motor vehicles.

To design for a healthy soundscape is to plan for platforms that help develop a polyphonic 

soundscape. Required is a harmony between the social, cultural and ecological elements to 

improve the quality of this post-industrial place for the growing community. The purpose 

can be seen as an investment in economic growth as it influences the much larger spatial 

context of the site.

Design responses, therefore, must contribute to the benefit of the existing soundscape.
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6 . 2  D e s i g n  p r i n c i p l e s

Four primary principles are the drivers of this Master Plan. Each principle is a response to the 

needs of future Onehunga so that a framework is created that seeks solutions to enhance the 

existing sonic qualities.

1)  Ensure the biophony of resident and migratory avifauna are protected    

 and enhanced

2) Acoustic and masking opportunities will inform materiality and design

3) Post-industrial landscapes will offer public programme opportunities to    

 activate a polyphonic urban landscape

 

4) Connections with existing transport networks. Primarily pedestrian 

 and cycle modes to accommodate current users and to welcome 

 new visitors. 
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Application	of	Te	Aranga	Māori	Design	Principles	

Principle Outcome Design response

Mana 
Rangatiratanga/ 
Authority 

The status of iwi and 
hapū as mana whenua 
is recognised and 
respected 

The research recognises the Manukau Harbour 
as a significant site that has many historical 
ties to the Iwi. The social and cultural context 
reveals connections with the coast that are 
essential to the mana whenua values. To respect 
these findings, design decisions will include the 
cultural narratives and visual identities that 
express these connections with the land. 

Whakapapa
Names and 
naming

Māori names are 
celebrated 

To extend this significance of mana whenua, the 
zones within the design proposition should be 
identified to honour the historical narratives 
that define this area. 
(The names are simply suggestions in order to 
begin the process of retitling these significant 
areas)

Waihīhī - ‘the gushing waters’ (Te Aka Māori-
English, English-Māori Dictionary and Index, 
2003-2018)- was chosen for the Northern end. 
This ancestral name is to honour the historical 
keynote that was once plentiful in this area. 

To identify the Southern end is Whakaruku, 
which means ‘to be immersed’ (Te Aka Māori-
English, English-Māori Dictionary and Index, 
2003-2018). This ancestral name acts as an 
entry point to open up the discussion around 
colonisation, reclamation and the on-going 
changes in the area. 

This auditory identification is an additional 
method to contribute to the polyphony that will 
enhance this place.

Taiao 
The natural 
environment

The Natural 
environment is 
protected, restored 
and/or enhanced

Supplements to the coastal environment will 
enhance the reclaimed areas on the Southern 
side of the Onehunga proposition. The native 
flora and fauna in the planting palette will 
provide alternative food sources and roosting 
opportunities for the avifauna. 

Mauri
Environmental 
health

Environmental health is 
protected, maintained 
and /or enhanced

This research evaluates the significant 
soundmarks of this region, which include 
biophony of the migratory and resident 
avifauna, geophony of the wind and waters and 
the anthrophony of community life. Designs will 
assist in the revitalisation of the soundscapes 
that are of cultural value.

Mahi Toi
Creative 
expression

Iwi/hapū narratives 
are captured and 
expressed creatively 
and appropriately

The proposition recognises the importance 
of the coastline and connection to the water 
that was central to the mana whenua. These 
narratives should be referenced within the 
site through a facilitated design process that 
is overseen by the Iwi. As this facilitation was 
inaccessible for this research project, a visual 
implementation of the volcanic history is 
conveyed through the design decisions.

Tohu 
The wider cultural 
landscape

Mana whenua 
significant and 
cultural landmarks are 
acknowledged. 

Linked to above.

Ahi Kā
The living 
presence

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

These spaces that are driven by sonic ideals 
will be available essentially for the community. 
These proposed designs are simply platforms 
for the community to activate. Designs that seek 
to add value to the environment. 
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6 . 3  M a s t e r  P l a n  s t r a t e g y  f o r  O n e h u n g a  

The Onehunga Master Plan is a response to the question, how can polyphonic soundscape 

ideals be the main driver in the design of post-industrial environments?

This hypothetical strategy implements a variety of known noise alleviation methods, 

such as reflection, absorption, diffusion and masking, to the existing infrastructural 

environment. All moves are designed to enhance the geophonic and biophonic experience 

and dull the undesirable presence of the motorway. These moves seek to actualise the 

polyphonic potentials within this urban landscape, utilising the sonic landscape that is a 

valuable design resource. 

Four newly identified public spaces on and around the Onehunga Wharf incorporate 

acoustic techniques into the form and fabrication of the Onehunga Master Plan. These 

public spaces conceptualise fundamental stakeholder values within the intentionally 

distributed zones, which allow for multiple programmes to happen simultaneously. 

In other words, these distributed zones allow for a variety of immersive acoustic 

environments to occupy the landscape. 

By combining the attributes of acoustic theory and normative landscape architecture, 

this research project addresses the issues of noise pollution within a broader spectrum of 

plausibilities. The next chapter will go on to discuss the nuances within each zone.
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7  F I N A L  P R O P O S I T I O N

7 . 1  S i t e  p l a n

7 . 2  T h e  j o u r n e y
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7 . 5  L i n k a g e s                 M a n g e r e  B r i d g e  /  M a n u k a u  H a r b o u r  c r o s s i n g
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Plan of Manukau Harbour at 1: 8000 @ A3

M a n u k a u  H a r b o u r

O n e h u n g a

M a n g e r e

 

C
Manukau Harbour crossing

D
Mangere Bridge

Northern end

A
Waihihi / Onehunga Wharf

Southern end

B
Whakaruku / underneath 
State Highway 20

South westerly prevailing 

Ocean / Manukau Habour

Land

Mudflats / Avifauna feeding ground

Coastal birds

Anthrophony from State highway 20

7 . 1  S i t e  p l a n

 Z o n e s
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Plan of Northern end 1: 2500 @ A3
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Plan of Southern end 1: 2500 @ A3
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7 . 2  T h e  j o u r n e y

The experience of the Onehunga Master Plan is a symphonic journey across the post-

industrial landscape. Four main zones distinguish four different immersive acoustic 

environments that accompany the body, which plays a fundamental role in activating and 

contributing to these soundscapes. Schafer (1993) implied that we are all sounding objects, 

which create and distribute noises throughout our existence and exploration of the world.

The site can be entered at several locations as the well-connected layout allows the journey 

to end where it originated, this presents the opportunity for repetitive experiences or 

a succession of preferred ones. Three of these acoustically modified environments are 

distributed around the Onehunga Wharf, amplifying the natural sounds that permeate this 

coastal site; this includes birdsong, moving water and the south westerly wind. The other, 

located over the Manukau Harbour is an appreciation of the concrete cacophony that has 

also become a defining part of the contemporary soundmark in Onehunga.  

As outlined in the Te Aranga Design Principles, this concourse of spaces aims to shape the 

Ahi	Kā	(living	presence)	of	this	site.	These	zones	provide	a	specific	sonic	milieu	that	shapes	

the immediate surrounding temperaments which include volume, texture, tone and tempo 

of the spatial conditions. This sonically different sequence is a strategic arrangement to 

draw in and propel bodies through space. Like the ebb and flow of the tides, this cycle is a 

continuous unfolding of experiences determined by invisible forces. 

The zones adorned with textures that emulate volcanic rocks visually unify the journey and 

placed in clusters around each site are light posts that illuminate all the zones in the night 

time and also help to define the pedestrian and cycleway paths.

The fabrication of these ideas were conceptualised through a series of hand drawings, 

model making and critical analysis over three workshops. Significant moments of this 

design process are available in the appendices.

ZONES

C 
MANUKAU HARBOUR CROSSING 

B 
KORU / UNDERNEATH HWY 20

D  
OLD MANGERE BRIDGE 
ENTRANCE AND EXIT

A  
WHAKARUKU / ONEHUNGA WHARF

A Northern side 
Whakaruku / Onehunga Wharf

B Southern side   
Waihihi / underneath 
State Highway 20

Linkages

C Manukau Harbour crossing

D Mangere Bridge

Zones

not to scale
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CONNECTIONS

views of the Manukau harbour

pedestrian and cyclist entrances / exits

vehicle entrances / exits

NOISE MAP

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

MAX  75 Db
AVG  62 Db

normal conversation

Connection network

Panoramic views of the Manukau Harbour

Pedestrian & cycle entrance + exits

Vehicle entrance + exits

Decibel (dB) readings
on site 04/10/2017

1.   AVG 61
  MAX 77
  loud - very loud

2.  AVG 62
  MAX  83
  very loud - extremely loud

3.  AVG 71
  MAX  102
  very loud - extremely loud

4.  AVG 66
  MAX 93
  loud - very loud

5.  AVG 64
  MAX 89
  loud - very loud

6.  AVG  53
  MAX  67
  moderate - loud

7.  AVG  57
  MAX  77
  moderate - loud

8.  AVG  47
  MAX  57
  quiet - moderate

9.  AVG 65
  MAX 82
  moderate - very loud

10.  AVG 57
  MAX 79
  moderate - very loud

CONNECTIONS

views of the Manukau harbour

pedestrian and cyclist entrances / exits

vehicle entrances / exits
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E x p o s u r e
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South westerly prevailing 

Coastal birds

Anthrophony from State highway 20
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Key areas

A1  Amphitheatre at Wharf’s end

A2  Ebb and flow tidal stairs

A3  Shell bank plaza

The design on the wharf responds primarily to the urban and natural soundscapes that 

overlap across the concrete destination. Three critical areas on the wharf have been 

identified through rigorous research of the surrounding area to evaluate the future 

requirements for a public platform.

A1
Ampitheatre 
at Wharf ’s end

A2
Ebb and flow 
tidal stairs

A3
Shell bank 
plaza

Key area of design

Wharf development focus area

Desire lines

not to scale

not to scale
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Accessibility on and off the site

Desire lines identify the existing main arterial paths around the wharf. The multiple 

entrances and exits make for a well-connected and easily accessible wharf. These 

connections include a transport road onto the wharf and two entrances and exits that are 

navigated by foot or bicycles.

1
Onehunga Harbour 
Road entrance & exit

2
Onehunga Mall Road + 
Manukau Harbour crossing 
entrance & exit

3
Old Mangere bridge 
entrance & exit

entrance and exits onto wharf 
pedestrian + cyclists

Wharf development focus area

Desire lines

not to scale

not to scale
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A1  Amphitheatre at Wharf’s end

This zone faces towards the west of the Harbour to provide an excellent panoramic vista. 

From here the drone of the motorway is exhausted by the physical distance and the south 

westerly wind that envelopes the anthrophony.  

However, to identify the end of the wharf as a destination, a space needed to be defined 

physically and sonically. 

not to scale
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A1  Key design moves

1.  The direction of the wind and the motorway determines the area  

 for design development.

2.  The corner end of the buildings was sectioned off and removed to  

 create more space for the Amphitheatre. 

3.  Historical train tracks that were underneath this section of   

 the building are exposed and incorporated back into the historical  

 representation of the wharf. 

4.  A three-part free-standing wall encloses the area to create a sense  

 of intimacy away from the busier end of the wharf. The walls are at  

 varying levels to imitate the rise and fall of the tides, a constant   

 motion that is present in this space.

5.  The wall is curved to shield the enclosed area from the south   

             westerly wind and to create the rounded interior space of the 

 amphitheatre.

Anthrophony from State highway 20

South westerly prevailing 

40 m

20 m8 m
12 m

20 m

1 2 3 4 5



79

A1  Sound justification

The curve of the amphitheatre faces towards the ocean to capture its delicate harmonies 

and increase its geophonic presence within the zone.

The arrangement of the three-part wall allows for a comfortable weave in and out of the 

space while, sonically, it mitigates the space by creating a cut-out effect.

The cut-out effect refers to a sudden drop in intensity associated with an abrupt change 

in the spectral envelope of a sound or a modification of reverberation (moving from 

reverberant to dull spaces, for instance). This effect is an essential process of articulation 

between spaces and location; it punctuates movement from one ambience to another. 

Constructed spaces create divisions in the sound environment influencing the propagation 

of sound sources and by orientating movement and progression through these spaces 

(Augoyard & Torgue, 2006, p. 29). 

Additionally, the freestanding walls contribute to the mitigation by functioning as a noise 

barrier that reflects and diffuses the anthrophonic drone. The irregular forms that create 

the texture in the wall help break up the large sound waves into smaller waves, depleting 

energy from the drone and amplifying the geophony of the ocean and biophony of the 

coastal birds.

The wall would be constructed from a semi-transparent material similar to perspex or 

resin so that human activity within the amphitheatre is visible from across the wharf. 

This feature will draw more people towards it and allow the horizon to be visible.

not to scale

Shadow / sun study of proposed structure
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A1  Cross-section 

A moment without the accompaniment of the urban drone is valuable on this site. 

Here, the soundscape is rich with coastal bird cries, the lapping of water and whistling 

of the wind, the original keynotes of this harbour. This platform will provide a 

temporary solace for the community and visitors of this site.

1: 300 @ A3
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A2     Ebb and flow tidal stairs (fringed by waterfall)

This zone acknowledges the loss of physical connection to the water and seabed that 

was an essential collective experience had by many communities of this region. In the 

Transform Onehunga HLPP (2017) document, Panuku references the obligation to re-

establish opportunities for this reconnection. This zone re-kindles a previously severed 

connection via a set of tidal stairs that imitate the texture of the mudflats. 

This functional and flexible zone is directly in line with the drone of the motorway. 

However, by placing two waterfalls that fringe the edges of the wharf, the sound of falling 

water creates an immersive place.

not to scale
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A2  Key design moves

1.  The width and length of the stairs determine the length of the waterfall. The full  

 force of the masking effect is present in this area.

2.   The natural forms of the mudflats that are exposed and hidden throughout the  

 day inspired the contours for the tidal stairs

3.  The final design considers the potential public programmes that will happen on  

 site including swimming, picnicking and lounging. 

The descent of the tidal stairs also creates a zone sheltered from the south westerly winds.

Anthrophony from State highway 20

South westerly prevailing 

40 m

8.8 m

46 m

58 m

1 2 3
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A2  Sound justification 

Influenced by the combination of industrial and natural elements that surround the site, 

this design takes the opportunity to create a public landscape feature that reflects such a 

stark contrast. 

This sonic material is a metal that can possess porousness throughout its form, a texture 

that emulates the porous nature of mudflats. These fabricated metal stairs act as sound 

absorbers, depleting the energy of the anthrophony as it reaches the zone.

This combination of materiality extends the constructed mudflat-inspired forms seamlessly 

into the natural mudflats, connecting the site physically and symbolically back to the land.   

The waterfall curtains mask the drone of the motorway by introducing a new sonic 

element into the zone. The listener is enveloped into a geophonic soundscape as they 

descend the steps; the sound of the falling water becomes more potent as they become 

closer to the seabed.

not to scale

not to scale
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A2  Cross section

A place for sonic pause and respite, the tidal stairs draw the visitor out further towards 

the ocean bed. The modulated levels give the visitors a chance to remove themselves from 

the intensity of interaction without having to leave the immediate site. This arrangement 

produces a sheltered relaxing space for when the wharf is in event mode. 

As the tide rises and falls, the pitch of the waterfall will change from low to high back to 

low; this is a subtle variance that happens throughout the day and increases the active 

component in the sonic milieu, emphasising the ebb and flow that seem to distinguish this 

sonic landscape.

1: 250 @ A3
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A3   Shell bank plaza

This triangular zone establishes a central location within the intersection of desire lines on 

the Onehunga wharf. Here, is a functional and flexible space that allows for moments of 

pause, play and serendipitous meetings.

Close to the tidal steps, this zone incorporates modular furniture in the form of textured 

concrete seats inspired by shell banks. The furniture provides flexibility and openness of 

use that encourages multifunctional activities to occur. This arrangement provides an area 

where active sounding bodies will gather and ‘roost’ as the avifauna do on shell banks. 

Spatial conditions, such as this one, are recommended by Gehl: “favourable conditions 

for moving about in and lingering in the spaces must also exist, as well as those for 

participating in a wide range of social and recreational activities” (Gehl, 1987, p. 131).

not to scale
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A3  Key design moves

1.  The triangular zone is identified through the observation of primary desire lines  

 to navigate the Onehunga Wharf.

2.   Secondary pathways are considered within the triangular zone.

3.   The orientation of modular seating responds to the sounds directed off the  

 motorway.

4.   The spatial configuration of the modular seats creates a rhythmic positioning that  

 will influence the movement of bodies through the plaza. 

5. Poles of light illuminate this space during the evening and encourage the slowing  

 down of foot traffic during the day.

40 m6 4 m

46 m

1 2 3 4

Anthrophony from State highway 20

South westerly prevailing 
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A3  Sound justification 

The layout of the seating is arranged to perform similarly to the geometric fields of 

Amsterdam’s Schiphol Airport. The organic forms are textured and long, which will help 

reflect and diffuse some of the sound waves back in the direction of the motorway. The 

height of the structures provide shelter from the geophonyof the wind that can grow 

loud out in thie exposed Wharf. The seats also provide additional sonic alleviation to the 

entrance of the tidal steps that are parallel to this arrangement. 

The inspiration for these seats comes from the functional features of the shell bank 

that orchestrates a natural biophony. Avifauna use shell banks to gather, roost and feed 

throughout the seasons which creates a rich ever-changing soundscape. The intention 

of these shell bank-inspired seats is likewise to welcome the bodies that move through 

the wharf via the desire lines, enabling them to sit, rest and enjoy the waterfront view, 

activating a cascade of sounds that combine to create an animated polyphony.

not to scale
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A3  Cross-section 

The rhythmic composition of the shell bank-inspired seating is also a reference to the 

aesthetic that associates back to when this landscape used to be an exposed coastline 

with shared experiences between the people of the community. Corner (2014) states the 

constitution and embodiment of culture can be supported in the design of the landscape 

to heighten the collective memory.  The organised formations that weave across 40 

meters create a unique urban landscape that welcomes the community back onto this 

post-industrial site.

1: 300 @ A3
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22 m
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Key area

B1  Volcanic rock-inspired materiality.

This is a zone that is ‘recovering’ the landscape. It is a site that was reclaimed many years ago 

by infrastructural decisions, and in this hypothetical Master Plan, some of the landscape is 

being reclaimed back for community use. As Corner states, “landscape is not given but made 

and remade” (2014, p. 121). This is a consideration of landscapes that have become lost or 

impoverished during times of development, which means, repeatedly, there is a responsibility 

to engage with the retrieval of cultural enrichment, social programmes and ecological 

diversification (Corner, 2014). This site responds to this theory. 

The design on the southern end responds primarily to the interesting sonic rhythms underneath 

the motorway as well as the geophony of the wind passing through the site. The main area 

underneath the motorway was identified during site visits as a potential destination to become 

an informal public platform to stimulate informal activity to accompany the formal programmes 

that would be active on the northern end (the wharf).  

For those who journey over the linking routes - Manukau Harbour crossing or the Old Mangere 

Bridge - the position of this zone provides a destination for multi-functional use. 

The programmes here are limited only by the imagination. 

Identified as a significant avifauna area, a palette of native coastal planting also supplements the 

food sources for the creators of biophony.

B1
Volcanic rock inspired 
materiality

Key area of design

Wharf development focus area

Desire lines

not to scale
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Accessibility on and off the site

Desire lines establish connection points from the Manukau Harbour crossing, Old 

Mangere Bridge and the cycleway. Multiple transport networks allow this place to be a 

well-connected area.

entrance and exits onto site
pedestrian + cyclists

Wharf development focus area

Desire lines

1
Old Mangere Bridge 
+ Coronation Road 
entrance & exit

2
Manukau Harbour 
crossing + Waterfront 
Road reserve entrance 
& exit

1
Pedestrian + cycleway 
towards Mahunga 
Drive entrance & exit

not to scale
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B1   Volcanic rock-inspired materiality.

This zone is one of the noisiest places of this journey; however, here, the anthrophony 

is not mitigated but appreciated. The loud anthrophony heightens the infrastructural 

environment that is a raw, textured soundmark present in this space. The placement of 

the two parallel motorway lanes above this zone produces a reverberating echo that is 

rhythmic and almost musical, a feature that is only possible because the location is directly 

underneath the bridge.

Once we are across the field and on the Old Mangere Bridge, this rhythmic quality 

disappears just to become one unidentifiable drone; therefore, this sonic materiality is a 

resource that is available only within this zone.

not to scale
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B1  Key design moves

1.  Site visits determined the keynote soundscape and significant physical features on  

 this site.

2.  To create an environment contrary, yet related to the infrastructural aesthetic,  

 the underside of the motorway is arced to create a visually contrasting experience  

 to the motorway infrastructure.

3.  The ground is elevated, and sculptural forms introduce uses such as seating, play  

 and shelter from the wind. 

4.   A material that explores the significant volcanic history incorporates unique  

 materiality into the space.

5.  A selection of native coastal plants that are sturdy and resilient to wind will  

 be planted in small plots within the space to add a sense of comfort and softness  

 to the industrial quality of this space.

45 m

1 2 3 4

Cabbage tree
Cordyline australis

H 8m x W 3m
Tolerates wet and dry conditions
Hardy
+Provides food for native birds

NZ rock lily, Rengarenga lily
Arthropodium bifurcatum 'Matapouri 
Bay'
 
H 50cm x W 50cm
Tolerates very dry and exposed 
conditions 
Frost tender

Kawakawa
Macropiper excelsum

H 2-3m x W 1.5m
Tolerates an open windy situation
Frost tender.
+Provides food for native birds

Kanuka
Kunzea robusta

H 5-7 m
Hardy

Pohuehue
Muehlenbeckia complexa

Spread of 2 metres
Very hardy.

Coastal shrub daisy
Olearia solandri

H 4m x W 2m
Wind tolerant and fast 
growing
Tolerates dry conditions
Coastal hardy

5

7.2 m
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B1  Sound justification

The acoustic treatment to enhance the sonic milieu in this space occurred in three parts. 

From the decibel readings, I did on this site, it was quickly over the 75 dB recommendation 

for the human hearing range meaning that to design for an acoustically appropriate civic 

space, some acoustic treatment that would decrease the sonic output without diluting its 

uniqueness is necessary.

 

Firstly, the ceiling of the space was curved to create a softer reverberation of the echoing 

anthrophony. Secondly, an irregular textured layer that fabricates the ceiling diffuses some 

of the echoes - this is an innovative creation that was the outcome of prototype testing 

for acoustic diffusing textures, inspired by basalt rock formations that are geometric but 

organic. Stages of these design tests can be seen in the appendicies pg. 111. And, thirdly, to 

reiterate the volcanic inspiration, industry materials: Pyrok Acoustement and Reapor will 

be applied to the floor and seating areas to absorb the reflected soundwaves from above.

*Pyrok Acoustement is a cement-based plaster that is a highly resilient exterior application 

used in traffic tunnels. 

(Adams, 2016)

* Reapor is a material made entirely from small-aerated granules of recycled glass. The 

granules are porous and an excellent weight fabrication used outdoors.

(Adams, 2016)

not to scale
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B1  Cross section 

Small areas of native coastal plants that are resilient to wind and harsh conditions 

are arranged to lend a softness to the hard character of the motorway structure. This 

selection of native plants flourish throughout the year, providing alternative food 

sources for the birds. 

Although anthrophony dominates this zone, this boisterous presence allows for noisy 

informal activities to happen without social conflict that would otherwise disturb 

the wider general public. The opportunity to transform this space from a concrete, 

uninviting thoroughfare to become a vibrant place of activity, spontaneous meetings 

and shelter is a unique opportunity in itself. 

The ability to be acoustically independent is commonly unavailable in public urban 

landscape. This location can, therefore, accommodate to the un-curated noisy activates 

that contribute to the polyphonic landscape.

1: 300 @ A3
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7 . 5  L i n k a g e s  M a n g e r e  B r i d g e  /  M a n u k a u  H a r b o u r  c r o s s i n g

These zones are the connecting channels that direct the flow of bodies from the northern end 

to the southern end of the Onehunga proposition. Individuals and groups can engage with 

the contrasting experiences of the Manukau Harbour that offer different programmes and 

immersive environments.

The Manukau Harbour crossing provides a panoramic view of the harbour from above sea level. 

Sheltered from the weather, it can be a temporary escape away from the natural elements that 

are physically very present on this site. This project acknowledges the necessity for CPTED 

(National Guidelines for Crime Prevention through Environmental Design in New Zealand , 

2005) design within this zone as many traits determine this area as unsafe. However, this Master 

Plan will not be discussing those problems in detail. What this project will be acknowledging 

is the vital role this zone plays within the conceptualised journey and how visual themes can 

enhance this sense of connection for the users of the space.

There is a design scheme, proposed by Bossley Architects, for the Old Mangere Bridge to become 

the New Mangere Bridge. Although these plans have not come to fruition, the new bridge 

incorporates areas for fishing, cycle lanes and places for rest, an open system that was shaped by 

the needs and lifestyle of the community. The final design will undeniably satisfy the social and 

cultural ecologies that define this space. This Master Plan recognises the potentials of this future 

development and has determined it as one of the critical linkages in this journey. 

Light clusters composed throughout the journey will also visually integrate this future 

development. This effect will perform best during the evening when the light poles illuminate 

the individual zones and guide the journey from one place to the next. The final image illustrates 

this concept.

This project explored the possibilities of untapped sonic resources for the benefit of stakeholders 

and industry, discussing contemporary theories and techniques to evaluate the design objectives 

in order to engage with and demonstrate the potentials of a sonically driven design process.
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C O N C L U S I O N

This hypothetical Master Plan for future development at Onehunga is used as a framework 

to answer - ‘How can polyphonic soundscape ideals be the primary driver in the design of 

post-industrial environments?’   

The soundscape is an invisible aesthetic collectively composed of the geophonic, biophonic 

and anthrophonic elements of an area. It is primarily influenced by the social, cultural and 

spatial arrangements of a place and is generally directed by the socio-political and economic 

growth of the city.   

Landscape and soundscape theories repeatedly recognised the sonic milieu as a valuable, 

underutilised resource within the landscape discipline. The other reiterated narrative 

was how the origin of noise pollution, a common predicament, was rarely examined for 

recalibration. The range of technical options that reduced noise pollution was readily 

available upon research, but the creative application of these techniques was difficult 

to find. The lack of examples within the landscape discipline was generally due to these 

techniques being incorporated as an afterthought to projects and operated within a silo 

community that mainly administered mitigation design for extremely anthrophonic 

developments. Given that landscape design is a discipline that has the flexibility to engage 

within each of the influential tiers creatively, it was a prerogative of this research project to 

integrate normative landscape architectural practice with acoustic theory. In this context, 

‘polyphonic ideals’ became an adaptable framework with an objective to bring out the best 

possible sonic composition within a site using landscape and acoustic knowledge .

Here is where Sound Landscapes locates itself to examine this issue, positioned between 

two disciplines distinguished in their field. A more in-depth analysis could apply to the 

project to approach this ongoing problem through unified intentions. This allowed the 

platform to discuss the broader range of design opportunities that exercised contemporary 

solutions to suit the site. The proposed Master Plan delivers site-specific polyphonic 

solutions to complement the future of Onehunga that is envisioned in the High-Level 

Project Plan (Panuku Development Auckland, 2017) These four main objectives were 

established to guide the design research process:  

1) Research soundscapes that are present in the site to determine their role

2) Integrate significant landscape and soundscape theory into the reading of the site 

3) Identify design precedents and assess key design moves to conceptualise   
 equivalent conclusions into projected plans for Onehunga

4) Present a sonic strategy to implement into the land employing landscape 

 design moves.

The first objective was met by examining the ecological and cultural history of the 

Manukau Harbour and Mangere Inlet. This helped to pinpoint the significant geophonic 

and biophonic elements that had strong cultural and environmental ties to the area. 

Soundscapes that were deemed essential to the region include the sound of the ocean 

and coastal birdsong. This design investigation proposes the reintroduction of these 

soundmarks back into this post-industrial site as they are culturally symbolic of the 

health and wellbeing of the land.   

In addressing the second objective it became apparent that spatial arrangements needed 

to consider not only the visual aesthetic but also the sonic aesthetic to sustain an on-

going relationship with the public. As stated previously, this notion is reinforced in 

the writing of  Gehl, Jacobs, Corner and Schafer who recognise the role that the sonic 

landscape can play within the architecture discipline to promote positive environments. 

Application of these theories could potentially increase the richness of the complex 

relationship between people and place. These opinions helped to guide design decisions 

throughout the research project.  

Objective three identified a selection of acoustic strategies and design precedents 

that provided multifunctional programmes to activate and shape the participation 

of sounding bodies. Methods of masking, diffusion, absorption and reflection were 

creatively applied within the landscape to yield positive results. These strategies were 

translated into the site-specific Master Plan with the expectation of achieving similar 

outcomes.

The fourth objective was met by embracing the existing anthrophony of the motorway, 

prevalent throughout the region. This decision gave way to developing a Master Plan, 

a	series	of	public	spaces	guided	by	the	Te	Aranga	Māori	Design	Principles	(Auckland	

Council, n.d.) to best benefit the future Onehunga HLPP (High Level Project Plan) 

document. These resulted in the implementation of the scenic amphitheatre at the end 

of the wharf, the connective tidal stairs, noise diffusing shell bank inspired seats and the 

highly anthrophonic platform that allow for all types of immersive experiences of the 

urban soundscapes. 

The polyphonic soundscape is regarded as the result of the on-going occupation of the 

site and the cause of subliminal effects that influence people’s activities. The critical 

difference between Sound Landscapes and other principal examples was the decision 

not just to alleviate the problem through design moves, but to design environments 

that will continuously strengthen and enhance the site-specific geophony, biophony 

and anthrophony that currently exist within the Onehunga site. Sound Landscapes 

is a continued discussion from those who have inspired and guided this research, 

representing a collection of diverse perspectives that hopes to engage in positively 

influencing the soundscapes of our future.  
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L i s t  o f  ( o t h e r )  d e s i g n  p r e c e d e n t s

Avenida Atlantica, Rio de Janeiro
1970
Roberto Burle Marx

Cockatoo Island, Sydney, Australia
2007
Taylor Brammer Landscape Architects

Craigieburn Bypass, Victoria
2005
Taylor Cullity Lethlean, Tonkin Zulaikha Greer and Robert Owen

Duisburg Nord Landscape Park, Germany
2002
Latz + Partner

Fort Worth Water Park, Texas
1974
Philip Johnson and John Burgee

Freyburg Square, Auckland
2017
Isthmus, Stevens Lawson Architects, Beca and John Reynolds

Gardens by the Bay, Singapore
2012
Andrew Grant, Grant Associates

Highline, New York
2014
James Corner Field Operations and Piet Oudolf

L’Oasis D’Aboukir, Paris
2013
Patrick Blanc

Museum of Steel, Monterrey Mexico
2009, 
Surfacedesign Inc. and Harari Landscape Architecture

National September 11 Memorial, New York
2013
Michael Arad and Handel Architects LLP

Parco Dora, Italy
2012
+
Place Flagey, Belgium
2009
Tilman Latz and Latz + Partner

Play Landscape be-MINE
2016
Carve Landscape Architecture, OMGEVING Landscape Architecture

Promenada, Velenje, Slovenia
2014
Enota

Silo Park, Wynyard Quarter, Auckland
2011
Taylor Cullity Lethlean and Wraight + Associates

Sugar Beach, Canada
2010
Claude Cormier + Associates

Urban Park Superkilen, Denmark
2012
TOPOTEK 1 and BIG

Zhongshan Shipyard Park,
2001
Turenscape Landscape Architecture

L i s t  o f  n o i s e  b a r r i e r  N Z T A  c a s e  s t u d i e s

NZTA-Noise-Barrier-Case-Study-5-barrier-continuity

NZTA-Noise-Barrier-Case-Study-7-visual-integration

NZTA-Noise-Barrier-Case-Study-8-barrier-specification

NZTA-Noise-Barrier-Case-Study-9-integrated-noise-safety-barriers

NZTA-Noise-Barrier-Case-Study-10-stormwater-and-barrier-design

NZTA-Noise-Barrier-Case-Study-11-Performance testing

NZTA-Noise-Barrier-Case-Study-12-Noise-effects

NZTA-Noise-Barrier-Case-Study-13-visual-design-issues

NZTA-Noise-Barrier-Case-Study-14-Transparency

NZTA-Noise-Barrier-Case-Study-15-Noise-bunds-from-surplus-fill

N Z T A  d e s i g n  g u i d e s

State highway noise barrier design guide, 2014

State highway guide to acoustic treatment of buildings, 2015

Guide to state highway noise mapping, 2013

Guide to assessing road-traffic noise using NZS 6806 for state highway asset 
improvement projects, 2016

Bridging the gap: NZTA urban design guidelines, 2013

Guide to assessing social impacts for state highway projects



105

N o r t h e r n  e n d  s t u d i e s

Waihīhī/ Onehunga Wharf Waihīhī/ Onehunga Wharf concepts
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A m p i t h e a t r e  s t u d i e s

Ampitheatre concepts Ampitheatre on the water concepts
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E b b  &  F l o w  t i d a l  s t e p s  s t u d i e s

Tidal stair concepts

Edd and flow tidal stair moves and connections
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S h e l l  b a n k  p l a z a  s t u d i e s

Modular seating concepts Seating + lighting concepts
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S h e l l  s t u d i e s

Shell formation observations (photo scans)
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S o u t h e r n  e n d  s t u d i e s

Whakaruku / underneath State Highway 20 conceptsWhakaruku / underneath State Highway 20
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S o u t h e r n  e n d  s t u d i e s

Whakaruku concepts / notations / ecological studies
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M o d e l  s t u d i e s

Texture studies / shell bank seating conpositions / tidal stair compositions (wax models)

Tidal stair compositions (paper models)
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M o d e l  s t u d i e s  c o n t i n u e d

Whakaruku acoustic treatment concepts (cast bronze)

Modular seating concepts (cast bronze)
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