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Fig 1.2. Aerial photograph of the coastal settlement
condition at the Waikanae River mouth.
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Introduction
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1.I. Abstract

The desire to live close to the ocean often brings
about settlement that sprawls along the beachfront,
parallel to the coastline. This settlement structure
is problematic as it diminishes the importance of
community while exposing beachfront housing
to coastal hazards. The coastal dune settlements of
Waikanae and Paraparaumu, where this research
has been undertaken, exhibits this problematic
settlement structure.

Using these sites as a case study, the research seeks to
re-examine the New Zealand coastal land settlement
formation. It explores what could happen if the
current coastal settlement pattern re-organised as a
more social structure? The research is investigating
an approach to settlement through re-examining
the idea of neighbourhood by looking at its whole
relation to the coastal dune topography, ecology, and
wider landscape relations.

However, not only does this research look at the
social potentials of coastal settlement but how disaster
planning can become a device to achieve this outcome.
Essentially, it aligns itself with the attitude that
flooding and coastal hazards should not just be looked
at as an engineering problem but an opportunity to
alter the way in which we settle coastlines in a way
that builds community.



Fig 1.3. “Rising Swell Raglan” by Tony Ogle.

Showing the New Zealand dream and coastal living ideal.
Fig 1.4. Coastal erosion threatens settlement, revealing
the realities of this dream.
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1.2. Problem Statement

The New Zealand ambition to live by the water has
defined the way that we have settled our landscape. This
presents an interesting dilemma when confronted
with the current research surrounding coastal hazards
and sea level rise. The tension between coastal hazards
and settlement is a global issue but as an island nation
New Zealand has a particularly high number of sites
that face these challenges.

The Waikanae and Paraparaumu coast have had
their share of problems arisen from New Zealand’s
coastal settlement legacy. New Zealanders longing
to live and holiday by the coast has encouraged
widespread coastal subdivision often located in near-
shore areas vulnerable to coastal hazards (Dahm 4).As
residents have sprawled further and further north
of Wellington to attain their own slice of the coast,
territorial agencies have finally begun to investigate
the emerging complications of these movements.

These investigations have been ongoing but are
notably embodied by the Kapiti Coast District
Council Coastal Hazard Report released to the Kapiti
public in 2012. In the report, it was revealed that 1800
of Kapiti’s beachfront properties are at risk of coastal
flooding with housing around the Waikanae River
being particularly vulnerable. This report has had

3

huge repercussions on the affected residents with
potential devaluation and fears to begin the process
of managed retreat (Blundell “Kapiti Erosion Risk
May Devalue 1800 Homes”). With the potential threat
to properties, it is not surprising that residents have
vocalised a backlash towards the report.

The specific problem communicated in the KCDC
hazard report of finding ways to manage the 1800
houses at risk of coastal housing was the catalyst
for design exploration, setting the perimeters of
the research. It prompted the question of: how can
landscape architectural interventions ensure that
coastal residents remain by the coast while enabling
a more responsive urban form in regards to coastal
hazards? And simultaneously: how can the urban
form contribute socially to the coastal communities
of Waikanae and Paraparaumu? These issues were the
drivers for the subsequent design research.
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1.3. Research Scope

The physical context of this research centres on the
Waikanae and Paraparaumu coastal floodplain.
However as the specific problem of parallel settlement
is one frequently found in many coastal communities
the findings and strategies communicated in this
research could be applied both in New Zealand and
internationally.

The study area begins at the high-water mark and
extends five hundred metres inland through existing
coastal settlement. This particular physical limitation
has been uncovered through the design process and
is where the study area is most vulnerable to coastal
hazards.

An ongoing limitation to the research is that there
was no consultation with Waikanae and Paraparaumu
residentsregarding thespecific movementof particular
coastal properties. This is because the research was
a purely speculative design exercise. To achieve the
desired outcome it would have been critical to involve
residents, landowners, Kapiti Coast District Council.
As the planning process explored was very much a
bottom-up exercise there would certainly have been
negotiations with individual landowners resulting in
a somewhat different urban form.



1.4. Thesis Structure

Chapter 2.0 of the thesis begins by introducing the
reader to the Waikanae and Paraparaumu study area.
It elaborates on the enduring urban and ecological
problems that are derived from the site’s particular
settlement formation and sets up the framework for
potential settlement moves.

Chapter 3.0 discusses the key disciplinary tendencies
exhibited throughout the design process and expands
on how these tendencies sit within current design
practice.

Chapter 4.0 is when the design proposal is introduced.
This chapter beings by describing the main precedent
that influenced the resultant urban form, initial
design tests as well as the overall urban systems that
influence the settlement strategy.

Chapter 5.0 looks at the individual public spaces that
make up each individual neighbourhood parcel in
the settlement. Each public space description will
open with an account of the key precedent(s) that
facilitated the design process, then lead on to their
subsequent design application.

Lastly chapter 6.0 concludes with a discussion on the
design outcome and process in relation to the scope
of the research. Then concludes by suggesting uses for
the research and opens up possible design directions.

16



L.s. Methodology
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Fig 1.7. Design research methodology.
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The Site
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2.1
Locating the
Site



Fig 2.1. Locating the study area within the New Zealand

and Kapiti Context.

New Zealand

The Kapiti
Coast

The Waikanae
and Paraparaumu
Coast
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2.2. The Landscape Condition

The majority of Waikanae and Paraparaumu’s
populations reside on a low lying coastal plain. And
much of this coastal terrain is only marginally above
the existing sea level. The landscape is a mosaic
of coastal ecologies; dunes, streams, lagoons and
estuaries all surmounted by the Waikanae River, and
Tasman Sea.

A complex wind driven dune system dominates the
landscape of Waikanae and Paraparaumu. Dune
formation over time has impeded waterways, creating
swamps and meandering streams in narrow, deep
channels throughout the region. This wet/dry dune
ecology embodies the landscape of the Kapiti region
and is the landscape structure this research will be
most receptive towards (Boffa Miskell 3).

23



Waikanae River

Fig 2.2. Aerial photograph of the Waikanae Beach end
of the area. This photograph shows how low-lying and
water-logged the site is.
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. Swamps, lakes and rivers.

—— Streams

Fig 2.3. Wetlands, rivers and streams along the Kapiti
Coast. Water is a significant natural structure in this

landscape.
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Fig 2.4. Mapping the various landscape types along the
Kapiti Coast, the dunelands are this thesis’ chosen study
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2.2.1. Dune Structures on the Coast

To enable a clear understanding of the site’s landscape
structure a simple transect was drawn along a segment
of the study area. A transect is a spatial device that
simplifies the landscape, encapsulating complex
working systems into a series of snapshots cataloguing
their progression and change (Macfarlane 18). With
Waikanae and Paraparaumu the entire study area can
be interpreted as a progression from coast, foredune,
wetland to stabilised backdune. Each succession of
the dune system will be highlighted in transect in
an attempt to reveal the very different dune habitats,
each with their own set of site conditions and design
potentials.

Wetland "
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Waikanae

Paraparaumn

Fig 2.5. Location of foredunes within the greater study area.

Waikanae

Paraparanmn

Fig 2.6. Location of 1-100 flood zone where
wetland environment once occurred within the
greater study area.

Waikanae

Paraparanmn

LR

Fig 2.7. Location of backdunes within the greater
study area.

Figs 2.8, 2.9, 2.10 and 2.11 (left to right). Snapshots of
various dune environments found along the Waikanae
and Paraparaumu coast.
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2.2.2. Foredunes

The coastal foredunes once ran almost the entire
length of the Kapiti Coast but recently they are
being lost to the sea. Coastal foredunes are crucial in
combating erosion that threatens housing along the
coastal edge. They represent the most dynamic part
of the dune sequence and form when there is shelter
from strong waves, onshore winds, and sand-binding
plants such as grasses and sedges (Milne and John 6).

Foredune
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Fig 2.12.Calystegia Fig 2.13.
soldanella. Desmoschoenus spiralis.

Fig 2.14. Spinifex Fig 2.15. Carex
sericeus. pumila.

Fig 2.16. Coprosma  Fig 2.17. Disphyma
acerosa. australe.

Fig 2.18. Tetragonia
trigyna.



Fig 2.19. Axonometric of the
Waikanae and Paraparaumu
coast highlighting the
foredunes.

Fig 2.20. Transect of the
Waikanae and Paraparaumu
coast highlighting the
foredunes.

Fig 2.21. Transect of study area highlighting the
foredunes.
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2.2.3. Wetlands

The Waikanae Estuary once extended far outside
its present boundary and would have been once a
significant landscape feature of the site (Wellington
Regional Council 20). Because of this past the
depression between the foredune and stabilised
backdunes would previously have been a significantly
waterlogged terrain comprised of a diverse patina of
wetland species.

Fig 2.22. Fig 2.23. Phormium
Leptocarpus similis ~ tenax

Fig 2.24. Cortaderia Fig 2.25. Carex
toetoe virgate

Fig 2.26. Cyperus

ustulatus

Fig 2.28. Coprosma  Fig 2.29. Myrsine
robusta divaricate




Fig 2.30. Axonometric of the
Waikanae and Paraparaumu
coast highlighting where
wetlands once occurred in the
study area.

Fig 2.31. Transect of the
Waikanae and Paraparaumu
coast highlighting where
wetlands once occurred in the
study area.

Fig 2.32 Transect of study area highlighting the wetlands.
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2.2.4. Backdunes

Further inland is when the older, stabilised dunes
begin to occur. The older dunes have thin soils which
drain readily and organic matter is rapidly filtered
away. Although they have the ability to support forest
growth this capacity is quickly lost when the land has
been cleared for development (Bergin and Jim ).

The backdunes are the most stable of the dune
habitats found along the Kapiti coast and arguably
where intensive settlement should have been located
if environmental implications were more closely
considered when the land was colonised.

Fig 2.33. Cyathodes Fig 2.34. Coprosma
fasciculatus repens

Fig 2.35. Olearia Fig 2.36. Corokia
solandri cotoneaster

Fig 2.37. Parsonsia  Fig 2.38. Plagianthus
capsularis divaricatus

Fig 2.39. Clematis
forsteri
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Fig 2.40. Axonometric of the
Waikanae and Paraparaumu
coast highlighting the
backdunes.

Fig 2.41. Transect of the
Waikanae and Paraparaumu
coast highlighting the
backdunes.

Backdune

Fig 2.42. Transect of study area highlighting the
backdunes.

34



2.2.5. Watercourses

Meandering watercourses govern the dunes of the
Waikanae and Paraparaumu. These water courses
weave in between the dune depressions creating an
interconnected habitats for birds and fish. Some
areas new dunes block the movement of streams to
the beach establishing swampland. While in other
areas wind scouring exposes the ground water-table
creating small dune lakes or swamps (Boffa Miskell 6).

Fig 2.43. Sophora Fig 2.44. Hebe
microphylla stricta

Fig 2.4s5. Cortaderia  Fig 2.46. Myoporum
toetoe laetum

Fig 2.47. Fig 2.48. Coriaria
Carmichaelia arborea
odorata

Swamp
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Fig 2.49. Axonometric of the
Waikanae and Paraparaumu
coast highlighting water
courses in the study area.

Fig 2.50. Transect of the
Waikanae and Paraparaumu
coast highlighting water
courses in the study area.

Fig 2.51. Transect of study area highlighting the water
courses.
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2.3. The Landscape Problem

This dynamic coastal landscape is subject to both
frequentand potentially destructive hazardsattributed
to its seismic setting, flooding potential and coastal
exposure. Along with this, the landscape’s complex
matrix of dune, river and wetland ecologies all present
varying levels of flood risk to the settlements which
have developed up around them. The coastal danger of
flooding is the most frequent environmental hazard
in the district (Ramsay et al. 11) and the problem this
research will be most responsive to.

The following section of the site analysis intends to
highlight the hazards the Waikanae and Paraparaumu
coast experiences. It will identify where these hazards
occur and the on the ground implications to housing
along the coastal edge. In doing so, this exercise sets
up a framework for how settlement could potentially
be structured along with critical locations for key
settlement moves. As a result of the following set of
mappings, it was discovered that the major problem
areas in the site occurred within the first five hundred
metres of the coast. This knowledge was critical to
the design process and defined the eventual limit for
where the majority of urban moves needed to occur.

37



Fig 2.52. 1924 Flood showing the site’s historic legacy of
flooding.
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Coast. This map reveals how significantly waterlogged the
40

study area is.

Fig 2.53. Wetlands, rivers and streams along the Kapiti

Streams

. Swamps, lakes and rivers.



ﬁ 1-100 year flood zone.

Fig 2.54. r:100 year flood zone of the Waikanae River.




Mean sea level

Flood level

Mean sea level

Fig 2.55. Sectional analysis of flooding hazard along the
coastal edge.
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@ Inlet erosion prediction line

Fig 2.56. Predicted erosion line in the study area.




Spring tide
Mean sea level
wave base

Storm wave

Spring tide
/E/Cp 8

Mean sea level
wave base

storm wave base

Fig 2.57. Sectional analysis of erosion hazard along the
coastal edge.
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ﬁ Red evaculation zone (highest risk)

Orange evaculation zone

Yellow evaculation zone (lowest risk)

Fig 2.58. Tsunami evacuation zones in the study area.




Storm wave & wind

Spring tide & wind /
/E/C prng

Mean sea level
wave base

storm wave base

Mean sea level
wave base

Tsunami wave

Storm wave & wind ”/\‘ B
opring udW

storm wave base

Fig 2.59. Sectional analysis of tsunami hazard along the
coastal edge.
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2.4. The Urban Condition (and how
it came to be)

Successive responses to coastal land settlement have
led to the site’s particular settlement condition.
The following set of maps will demonstrate this
structure historically came to be while providing
brief descriptions of the particular settlement moves
and their revealed relationship with the coastal
environment.

Sincethentherehasbeen continualsurgesofpopulation
by the Ngati Apa, Rangitane and Muaupoko iwi
groups (Te Ati Awa Ki). Tangata whenua maintained
a close relationship with the wetland environment of
the Waikanae and Paraparaumu coast. They expanded
the swamps and streams to sustain their food supply.
Water courses were cut to link water bodies and afford

Fig 2.60. Clustered distribution of Pas and larger settlement
sites reveal the area’s settlement pattern pre-colonisation.
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a ways of access through the dense lowland forest and
swamplands. During this time the Waikanae estuary
was a major resource in the coastal environment,
and with Kapiti Island, formed the focus of Maori
occupation (Easther 10).

At the onset of colonisation Pakeha quickly took
up residence along newly established transport lines.
In 1886, the railway opened up the flax and timber
industries which resulted in widespread land clearance
and drainage of water systems. By the late 1920’s the
flax and timber supplies were almost completely
exhausted leaving the landscape transformed.

Waikanae as a township serviced these industries

Waimea
Stream

Fig 2.61. Study area’s settlement pattern circa 188o. Showing
Waikanae’s devlopment along the railway line.



developing further inland, alongside the railway line.
While subdivision of the coastal edge did not begin
until the 1920s when Wellingtonians began to see
the benefit of the Kapiti for holiday and retirement
living. During this period the Waimea stream was
diverted directly into the ocean freeing up land for
the Waikanae Beach Township. Paraparaumu only
appeared later when the estuary was further dredged
and the Waikanae River channelled (Easther ).

As with most of New Zealand, widespread subdivision
of coastal land for development and holiday homes
began taking place in the late 1950s and 1960s. The
aspiration to vacation and live close to the water’s
edge, resulted in the expansion of long linear housing

Waikanae Beach

2\

Fig 2.62. Study area’s settlement pattern circa 1920. The
Waimea Township is able to be subdivided due to the
diversion of the Waimea Stream.

settlements sprawling down the coastline. A call for
beachfront property meant the subdivision of previous
farmland along the coast intensified considerably
during the 1980s and 1990s (Dahm 4).

Today, the ageing population and increasing
demand for affordable coastal housing has resulted
in the entire Kapiti once again experiencing a major
population surge (Maclean). With the combination
of intensifying coastal hazards and more people
seeking the beachside lifestyle, it is about time for the
relationship between urban settlement and the coast
to be re-examined.

Fig 2.63. Present day coastline is completely enclosed by
private housing.
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2.5. The Urban Problem

New Zealander’s aspiration to live by the ocean has
brought about a particular settlement condition
embodied in the way oflife typical along the Waikanae
and Paraparaumu coast. Each competing for its very
own slice of the coast, housing spreads out across the
coastal edge row after row in long formations parallel
to the coast. This approach to settlement generates an
array of social implications for residents resulting in
a disconnected and privatised urban condition. The
following pages intend to elaborate on the present
day social implications that have arisen from the
settlement legacy.
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Fig 2.64. Parallel housing formation set against the
sensitive foredune system.

5O



SI

Jory

77

/
L/

e
‘l

Fig 2.65. Map showing the current coastal settlements

along the Kapiti Coast.
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Fig 2.66. Speculative map showing the Kapiti Coast
completely enclosed by housing if current trends in
coastal settlement continue.
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Fig 2.69. Otaki Beach

Fig 2.70. Waitarere Beach

Figs 2.67. to 2.70. Documenting the various coastal
settlement scenarios along the Kapiti Coast. Each
settlement appears to hug the coastline and is often
within precarious proximity to river floodplains.
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The Current Parallel Settlement Structure: Study Area
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Perceived private ownership
of the foredune.

First line of housing blocks
the communal connection
to the coast.

Visually clear public access
to the coast

Figs 2.69. to 2.71 (top to bottom). Photographic analysis
showing the varying interfaces with the coast from the
first housing line along the coast to one street back.
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The Urban Problem along the Coastal Edge

Sea level

Fig 2.72. Sectional analysis of the expansive coastal views
and superior living environment along the very first line
of the coast.

Sea level

Fig 2.73. Sectional analysis of the blocked coastal views
and inferior living environment only one housing line
back form the coast.

//k et a D/’L
Sea level

vCr

Fig 2.74. Sectional analysis of one of the rare instances of
visually clear public access to the coast.
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Privatised backdune system where only
indivual residents get to experince the site
from above.

Visually clear public view
over the landscape

b

fal

Figs 2.75. to 2.77. Photographic analysis of the urban
problem.
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The Urban Problem in the Stabilised Backdune System

Fig 2.78. the privatse backdune and blocked highground
public views over the estuary.

Fig 2.79. the privative housing utlilises views and
connection to the estuary.

Fig 2.80. On of the few instances of public access to a high
ground location with views.
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3.0
Disciplinary
Tendencies
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Introduction

As this is a design led research thesis, the disciplinary
tendencies were deduced during the process of
designing. With the current climatic crisis the
design of landscapes in flux has become a common
disciplinary theme in landscape architecture with each
individual designer applying their own approaches to
the practice.

During the research process, certain tendencies
were extrapolated from the design thesis’
individual approach to the problem. The tendencies
demonstrated do not occur in isolation but have come
from a lineage of design practice.

This section of the design research seeks to
communicate what disciplinary tendencies the design
process has explored, how these tendencies sit within
current design practice.
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31. Landscape structures and the
Urban Form

“A resilient world would embrace and work
with  ecological variability (rather than
attempting to control and reduce it)”
Walker, Salt and Reid (147)

The attempt to control natural systems can often lead
to disaster if control methods fail. The Waikanae
and Paraparaumu coast exhibits this problem in its
engineering legacy of flood control. If practitioners
continued to go down their current course with sea
levels continuing to rise, the river’s stop banks would
only become taller while more and more of the
coastline would be held in place with sea walls. This
is an exhaustive and costly exercise for small coastal
townships such as Waikanae and Paraparaumu coast.
Surely another way, instead of holding back the
landscape’s natural processes, would be to work with
them?

Using landscape structures to drive settlement is not
a new topic of research, as throughout history cities
and their intrinsic functions were driven by natural
structures. For example, in the eighteenth century
city planners began the trend to produce monumental
urban plans in which the natural systems and the
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city remarkably co-existed. In L’Enfant’s Plan of
Washington (fig 3.2), the great Potomac River literally
streams through the urban fabric. Even the avenue
road structures were conceived as a “secondary nature
leading to nature (Witzgall, S., et al. 21)”. Landscape
structures were an intrinsic and guiding influence for
eighteenth century urban planners.

“The components of nature are real and

powerful props.”

Michel Desvigne (17).

To bring the discussion forward to the present design
thinking, there are remarkable similarities between
Michel Desvigne’s Biesbosch Stad and L’Enfant’s plan
of Washington. Biesbosch Stad (further examined
as a key precedent in thesis) is a speculative design
provocation devised by French landscape architect
Michel Desvigne in 200s. It proposes an urban
development vision at the confluence of the Rhine
and Meuse Rivers where the artificial system of dikes
are broken up to make way for the delta’s natural river
paths. Like L’Enfant’s plan, these river structures
drive the urban form but unlike his plan the river
paths are inverted in a playful gesture and are raised up
above the floodplain to allow safe ground for urban



Fig 3.1. View of the Paekakariki Sea Wall showing the
storm damage in July 1978.



settlement. Michel Desvigne’s work is certainly not
an isolated exercise but comes out of a vast umbrella
of landscape architectural research where natural
systems are once again driving the form of our cities'.

This way of thinking about landscape structures
and city building was critical in formulating the
design direction of the thesis. The landscape of the
Waikanae and Paraparaumu is continually subjected
to the failures of our need to control natural systems.
Landscape architecture as a discipline can see the
potentials of such an environment and instead work
these natural systems. As exhibited in the work of
Desvigne and L’Enfant, coastal systems need to be
not merely seen as a problem but an opportunity for
valuable design exploration.

I See: landscape urbanism and ecological urbanism.
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Fig 3.3. Michel Desvigne’s Biesbosch Stad.



3.2. Neighbourhood Structures and
the Urban Form

“A resilient world would promote trust and
well developed social networks.”

Walker and Salt (147).

Designing with neighbourliness in mind is an
important and often over looked topic when planning
settlements that experience frequent natural hazards.
When settlements are ecologically vulnerable, this
often leads to designers becoming solely preoccupied
with “fixing” the landscape issues while the social
implications of the site are disregarded.

This is a concern because when social implications are
not considered in the design process these “solutions”
might further exasperate unsocial urban forms. People
living in urban landscapes such as the Waikanae and
Paraparaumu coast, need to rely on established social
connections when coping with natural disaster. For
when communities are experiencing disturbance this
is when social bonds are their most vital. According
to Walker and Salt:

“Resilience in social ecological systems is
very strongly connected to the capacity of
the people in that system to respond, together
and effectively to change any disturbance.
Trust, strong networks, and leadership are
all important factors in making sure this can

happen (147)”
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These attributes combined are what Walker and Salt
refer to a social capital. Social capital is defined as,
“the networks of relationships among people who
live in a particular society, enabling that society to
function effectively (Aldrich 16).” Social capital is a
very important concept when dealing with sites like
Waikanae and Paraparaumu that undergo frequent
ecological disturbance. In these scenarioscommunities
with high levels of social capital are more likely to be
able to withstand and recover from adversity. And
when related to spatial design disciplines social capital
and neighbourhood planning can indeed be linked.
This is because each of these subjects see the value
of social connection - neighbourhood planning is
merely the spatial output of this line of thinking.

Neighbourhood design has had a long tradition in
the planning word and perhaps the most influential
of examples is the “Neighbourhood Unit” developed
in the 1920s by planner and sociologist, Clarence
Perry. Perry’s idea of the neighbourhood unit was
influenced by a variety social, institutional and
physical urban concepts popular at the time. Like
many modernist ideologies, the work was driven
by various spatial principles, a manifesto of urban
planning so to speak. Interestingly many these
design principles have carried through to present
day neighbourhood planning. The table (next page)



Fig 3.4 Clarence Perry’s Neighbourhood Unit: Arterial
and local roads define unit.

Fig 3.6. Community building at centre and shopping at
periphery near traffic junctions.

indicates the similarities and diversions from Perry’s
principles in later design thinking.

It is evident that there are many differing opinions
when it comes to neighbourhood design. These
varying attitudes were continually confronted
throughout the design process. A way forward
from this predicament was to instead analyse real
world examples to deduce what spatial parameters
contributed to complementary neighbourhood
scenarios for the Waikanae and Paraparaumu coast.

Also, while the neighbourhood unit could be criticised
as being both formulaic and spatially inward, the real
value of the Perry’s ideas is the way he looks at the
how the simple rearrangement of open spaces (such
as parks, streets and schools) could potentially bring
about new approaches to living. So perhaps when
formulating an approach to neighbourhood design
one could use similar tools but adapt them to the
site’s landscape condition. For what this unit is truly
lacking is an adaption to site and a connection to
something larger than its own enclosed community.
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"Neighbourhood Unit" Design Principles

Centre the neighbourhood around a school (Perry 6).

Size the neighbourhood to sufficiently support a school (5,000 to 9,000 residents) (Perry 6).

Structure the neighbourhood so that its perimeters are no more than a five minute walking distance from the
centre (Perry 6).

Place arterial streets along the perimeter of the neighbourhood block and limit shopping centres to this perim-
eter. This will define the boundary of the neighbourhood (Perry 6).

Allocate at least 10% of the neighbourhood to public space for community interaction (Perry 6).
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Related Design Thinking

“Neighbourhoods are the sense of community generated around centres such as schools, shops or transport links
(“Going Local — a Guide to Neighbourhood Community Planning”).

Dunbar’s Number - Is a proposed limit to the number of people with whom a person can maintain stable social
relationships. If applied to neighbourhood planning the size of neighbourhood would be 150 people (Dunbar 3).
Jane Jacobs states that only three kinds of neighbourhoods are useful:

o Thecity as a whole

o Sub-city’s composed of 100,000 people or more (i.e. those large enough to hold political power)

o  The street-neighbourhood (The Economy of Cities 33).
The preferred neighbourhood size is sometimes derived from the catchment’s population for a primary school or, in
the case of transit-orientated development, the population required to make public transit viable (Carmona 143).

The preferred neighbourhood area is often limited to what is considered to be a comfortable walking distance - 5 or
10 minutes or 300 - 8oom (Carmona 143).

“Clear boundaries enhances functional and social interaction, sense of community and identity within those
boundaries (Carmona 145).”

Jane Jacobs opposed the boundaries concept. Alternatively she believed where neighbourhoods operated best depended
on overlapping and interweaving - for example at street corners (Jacobs The Death and Life of Great American Cities
52).

Kevin Lynch also held that organising a city as a structure of social neighbourhoods was either “futile” or would
reinforce social exclusion because ... “any good city has a continuous fabric, rather than a cellular one (Lynch 27)”.

“The open spaces near our homes give us a valuable place to socialise with our neighbours (Woolley and Sian

Carolien Hoogland discusses the introduction of a “semi-private zone” to the range of public spaces that grades the
transition from public to private space. These spaces offer residents a place for chance encounters and result in stronger
social cohesion (1r).
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3.2. Phasing and Implementation

The study area of Waikanae and Paraparaumu
represents a landscape that is already occupied. Fixed
settlements can be a challenge to work with as the
communities that continue inhabit them are often
reluctant to accept change, especially if it affects
their particular residence. Evidence that suggests
this attitude in the study area is exemplified in the
community retaliation following the Kapiti Coast
District Council’s coastal hazard report which
suggested possibilities of managed retreat (Blundell
“Residents Upset over Hazard Line Changes.”)

Implementation over time is a process prevalent in
the landscape architectural discipline that seeks to
give landscape architects the power to design with
seemingly fixed settlement. In townships with limited
budget, resources and layers of cultural associations;
grandiose visions for a settlement seem unfeasible.
However, when very small interventions are slowly
implemented over a long course in time, the “grand
plan” can become a reality.

Michel Desvigne engages in this concept with his
urban development strategy at the Lyon Confluence.
This project is sited on a 1s0-hectare stretch of
industrial land parcels pressed between the Rhone and
Saone Rivers, a highway and a busy railway exchange.

Fig 3.7. Phasing diagrams of Michel Desvigne’s Lyon
Confluence.
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The industrial land where the project is intended is
destined to be abandoned. Because of this condition
it was necessary to wait several decades for land to
be freed up, for the railway yards to be vacated and
the highway bypass to be put in place to eventually
realise the site plan (Tiberghien and Desvigne 41).
Desvigne’s envisioned scheme for this land is a series
of linear green spaces running perpendicular from the
river. Revealed in figure #, it is apparent that he did
not wish to conceive a unitary project but a plan that
“progressed in successive steps and changes, for this
could give the area concerned an immediate landscape
quality (Tiberghien and Desvigne 45).”

Michel Desvigne employs a valuable design approach,
however as the coastal settlement of Waikanae and
Paraparaumu is made up of mostly privately owned
residential land it will be infinitely more difficult to
free up the land needed. What Desvigne’s scheme is
missing is some kind of incentive or tipping point
for when certain settlement moves are implemented.
Nick Jones, a past student at the Victoria University of
Wellington landscape architecture program, provides
a possible solution to this dilemma. In his project for
the redevelopment of Lyall Bay he suggests a three-
stage urban response to sea level rise centred on
projected impacts over time. Stage one of the project






77

INTERVENTION 3 - REGRISSION

LANDHWAARD MEGRATRIN GF BUFFER + PROGRAMS
PROGRESSIVE REMOVAL: 131 ROW HOUSING / STRUCTURES
BEACH ENCROACHMENT » PROGRAM APPROPRIATION
PROGRESSIVE REMOIVAL: SEAWHLL | ROAD

EXISTING [2007)

RETRLAT > RECOVIR » REINTERPRET: SECTIONAL REGRESSION STUDY



implements a storm water strategy, stage two a high
ground arterial road and the final stage the eventual
landward shift of the settlement and demolition of
the sea wall. In his project, sea level rise has become the
catalyst for redevelopment where intervention only
needs to happen when suggested sea level projections
have been reached (Allan and Stutterheim 83).

“We need to develop institutional processes that
allow us to progressively change our course of action
(Glavovic).”

Bruce Glavovic supports Nick Jones’ idea of gradually
altering and reassessing the way we restructure coastal
settlement. He elaborates that:

Instead of trying to craft static, silver bullet
solutions in a world of change, of dynamism,
of contestation, of turbulence and surprise.
Where a sea wall is not going to be a permanent
solution for a hundred plus years. We need to
develop institutional processes that allow us to
progressively change our course of action. It is
a very different challenge from which past
communities have faced where we have treated
these issues as static problems (Glavovic).

This method of planning is valuable to the coastal
townships such as Waikanae and the Paraparaumu.
Urban development strategies do not have to be a
singular master plan and do not need to rely on a
fixed solution. Instead design solutions could work
with indeterminacy of sea level rise and seek for
interventions that can be inserted over time with as
little impact as possible. What is beneficial about this
strategy is that not every intervention has to happen
at once. Coastal communities will have time to adapt
to each stage of the development process. Therefore
communities will not feel unjustly moved out of
their residence, for as sea levels rise the risk of them
living there will continue to increase. Considering
there has been so much strife over the release of the
coastal hazard lines in the Kapiti Coast, a less drastic
approach is certainly needed.

Fig 3.8. Nick Jones’ staged project for removing the Lyall
Bay sea wall.
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4.0

The Urban Strategy
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Introduction

The chapter will begin with describing the chief
precedent that influenced the urban structure, its
initial urban application, and the subsequent urban
form the thesis has chosen to further explore. After
this the chapter will illustrate the urban systems
involved in the overall proposal.
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4.1. Urban Structure Precedent

4.1.1. Biesbosch Stad/Michel
Desvigne

Biesbosch Stad is a speculative urban development
tested in the delta system located at the confluence
of the Rhine and Meuse Rivers. It is a site, like
the Waikanae and Paraparaumu coast, which is
continually at risk of flooding. The land at present
is defined by farming parcels that remain dry due to
the artificial system of dikes used to suppress the land’s
natural processes (Tiberghien and Desvigne ).

Flood control is a significant problem for the
Netherlands, as about two thirds of its land mass is
vulnerable to flooding (Janin and Mandia ). The
site constitutes a valuable land reserve, vital to the
further development of Rotterdam. Therefore, the
problem is a paradoxical one: how can designers make
room for water in a site while simultaneously creating
opportunities for massive construction of residential
neighbourhoods?

The precedent looks at the idea of re-naturalising
the land by breaking up the rigid dike system and
allowing the land to become flooded once again. In
this project Designee uses the landscape structures
of old river paths and in a playful gesture, instead of
re-flooding these paths, he inverts the land raising
it up above the flood plain. The development occurs
of the largest raised land area while the smaller land
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becomes the connections between them.

The idea of looking at settlement that is driven
by large landscape structures is a notion that was
considered to drive subsequent design experiments.
One strategy was about allowing the natural processes
to take place then using them as a framework for
placement of settlement and landscape architectural
interventions. Another strategy looked at situating
key settlement moves around the high terrain where
coastal processes would not become hazardous. Both
of these concepts were approaches that were further
tested in the design process.



Standard Practice of Flood Control in the Netherlands

road along dike s

canal Sfarmland

Fig 4.1. Diagram if how settlement occurs in
Holland within the flooding structure.

Fig 4.2. Aerial photograph of housing settlement
within the dike/polder system in Holland.

settlement behind
dike on drained land

(polder) . - = pumping station/wind-
separation _—— > i .
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Fig 4.3. Sectional analysis of settlement in
Holland and how it functions within the dike/
polder system.
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Fig 4.4. Indicating parts of Holland that would be
flooded without the protection of dikes.
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Fig 4.5. Locating Biesbosch Stad in relation to Rotterdam.

Fig 4.6. (opposite page). The Rhine and Meuse delta
system where Biesbosch Stad was proposed.
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Biesbosch Stad: Design Logic

Fig 4.7. Model of Biesbosch Stad.
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Fig 4.9. Traces of old river course highlighted in the
floodplain

Fig 4.10. Development happens on largest raised land area.

4.11. Transportation routes are situated where land
raised land is not large enough for settlement.
These routes create connectivity between islands

4.12. Current situation of dikes controlling flood
waters.

| IZamN N | |

4.13. Old river paths identified on site.

4.14. Dikes are broken up. ‘

4.15. Fill land from dikes used to create islands
developments.
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4.1.2. Application to Site: Initial
Design Test

In the very first stages of the research process the
case study was tested within my chosen study area to
discover potentials not considered by only examining
the project in isolation. This process involved testing
Desvigne’s process by creating new ground that
highlighted the land-scape’s fluctuating water levels.
This test resulted in a small assembly of island
communities situated at the mouth of the Waikanae
River estuary. The islands where residential housing
occurs are raised above the high tide mark with public
access broad walks connecting each raised land area.
A major element to this test is the series boardwalks
that operate as ridged infrastructure in an otherwise
shifting landscape. The boardwalks fluctuate between
varying levels of accessibility as the tidal waters rise
and fall. This allows visitors to the estuary to come
into direct contact with the estuary, its tides and the
fluctuating sea levels while keeping the residents on
safe ground above these processes. By applying the
simply applying the Biesbosch Stad case study to the
site valuable discoveries were found.

Positive aspects of this urban form:

o The form looks at coastal processes as
enabling design and not constraining it.

o Island housing has a greater interface with
the estuary.

o There is potential for close neighbourhood
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connections on individual islands.

e Public and residents could have a close and
positive interaction with each other.

o The housing could generate public life and
interest in estuary.

o Theform allows for an intimate relationship
with natural processes and tides.

Negative aspects of this urban form:

« Reclamation of islands could be an expensive
operation for council or developers.

o Island living could become exclusive and
be unaffordable to the demographic of the
Kapiti Coast.

« Settlement does not address the problem of
flooding in the existing urban areas.

Findings to further explore:

o Use wetland and dune structures to inform urban
form.

Structure settlement around the safe high ground
and let the water fluctuate below.

o Design with ecological variability and not against
it.



Site Scale

Initial Design Test
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Fig 4.16. to 4.18. Test drawings of the Biesbosch Stad

precedent applied to the study area.
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4.2. The Urban Structure

4.2.1. Re-alignments

The process of analysing the parallel settlement
formation led to developing strategies which might
be employed to enable a more social settlement that
allows for ecological variability. Managed retreat was
one of the options suggested in the Kapiti District
Council Coastal Hazard Report (Shand) but what the
research really wanted to discover was how settlements
could somehow adapt in order to remain by the coast.
New Zealand has a coastal identity that it will not
readily give up on. So how could landscape architects
negotiate ways in which to stay while also responding
to the increasing coastal risk? Perhaps it could just be
a matter of how we settle the coast? And what form
this could take?

The initial urban form tested at the beginning the
design research process was the catalyst for opening
up a number of different spatial opportunities and
logistical problems in the study area. This design
test was valuable in that it brought in the concept of
structuring the settlement around the high terrain,
allowing flood waters the space to fluctuate and
working with the sites existing landscape structures.
However the test also failed in that the realities of
implementing island living in the study area would
be expensive, promote exclusivity and would not
necessarily fix the flooding problem throughout the
site.
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After this initial design test it was decided that a
lighter touch would be best. The urban form that
created the richest set of opportunities for the study
area followed the simple move of rotating the existing
settlement alignment. While each settlement move
will be discussed in detail further on, this section of
the design discussion intends to simply give an overall
picture and how broad realignments affected the
settlement as a whole.

One of the design moves was about establishing new
road links that crossed perpendicular from the coast
connecting onwards to the back dune system. While
creating new permeability to the beachfront, because
the roads were contained within a boundary between
coast and back dune, they enviably shortened. These
shorter road systems create more intimate street
neighbourhood scenarios as they contain thelength of
the street within this small (roughly soom) boundary.
Clear boundaries can very often enhance the
functional and social interaction, sense of community
and identity within those boundaries (Carmona 4s).
However, as the boundary is defined only visually by
the terrain it does not become a barrier which is what
happens gated communities. This means people can
have both the intimate social connection within their
neighbourhood network while also leaving room for
flexibility and not promoting segregation between



Fig 4.19. Diagram showing the current alignment parallel
of streets.

Fig 4.20. The proposed street alignment with new

94



95



e\ AN
7 N \ 3
<
\ \ =
\ r
/ |
! |
- =)
. , ol
l *
,f}\ \ -7
>
S N, ! -
7 S N
: e
P
‘~1"§‘
/
-, .
e
/
/
/
/
/
~ /’
TN
[ N
[
'
-
-
-
-
-
-
\ -7
A s J
-
N s
<7 -\’\\
X N
\ \ ~
\ AN
\ i
\ e
N
\7 AN
\ /
\ /
\ /
\ /
/__»/‘\\ //
/ N/
/ \
// \\
[ T
| !
H .
)
/

The Current Parallel Settlement Structure: Site Scale

————e____7

)
\\\ / /
\Y/ /
/o~ ) - ,
/// -L\_r——’ //
v ) /
\‘ /// /
-~ /
// /:
/ /
/ H
/ /
/ /
! /
/ /
| (
I \
\ \
: i \
| ,/ )
/ e /
// / //
e / e Plan ;10000
< / s
/ 7/
\ / 3
\ e
\ -
\ //’
Vo
\
\
\\
TS .
Ve Tl - Disconnected roads Road centre
line

/% Current
X A wetlands
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4.22. Location of test neighbourhood

defined by topography.

4.23. Location of test neighbourhood

defined by road hierarchy.

97



Settlement Structure Re-aligned : Site Scale

Fig 4.24. Showing the re-aligned settlement structure
with new access links to the high ground.
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4.3. Neighbourhood Structures
within the Urban Form

Key neighbourhood planning devices informed the
everyday and emergency functioning of the new
settlement alignment. Simple planning methods
were collated in the research process and adapted to
suit of communities needs in an emergency scenario.
This section of the design process will describe each
planning method, its role in the neighbourhood
planning of the settlement as well as its emergency
use.

Figures 4.25. to 4.27. demonstrate how when key
community facilities are re-structured they can
become a place of retreat and act as key assembly
points for coastal residents during emergency events.

Figures 4.28. to 4.31. (opposite page), outline key

neighbourhood structures within the unit and their
subsequent emergency functions.
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Wider Landscape Scale

Fig 4.25. New community facilities added along the
first line of retreat from the coast.

Fig 4.26. Schools could be potential community
facilities and assembly points.

Fig 4.27. Current KCDC community facilities and

assembly points.



Neighbourhood Scale

Fig 4.28. Building footprints.

N

Fig 4.30. smin walking distance
from coast to water tower.

Neighbourhood function: smin walking radius promotes

everyday access to community facility.
Emergency function: smin walking radius becomes a

quick access to assembly point in an emergency.

= Water tower.

Fig 4.29. Public / private / semi-public land.

Neighbourhood function: Semi-public land is where more
intimate neighbourly activities take place.
Emergency function: Semi-public land becomes sacrificial

to flood waters and the public lands of streets and parks

become core sites to assist residents in emergency.

Nl
{;&\ \( Kenakena.School

Fig 4.31 Street network allowing greater movement
between coast and backdune system.

Neighbourhood function: Perpendicular streets bounded by

backdunes, making them shorter and more social.
Emergency function: Streets promote connectivity quick

access up to high ground in an emergency.
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4.4. Landscape Structures within
the Urban Form

In re-introducing and working with the existing
dune and wetland systems this informs the placement
of crucial flooding infrastructure, settlement moves,
and the location of emergency assembly areas. This
section of the design process describes each landscape
element, its role in the ecological structure of the site
as well as its emergency function.

Figures 4.32 to 4.34 demonstrate how the dune and
wetand structures drive the subsequent placement of
the dunetop parks.

Figure 4.35 to 4.38 (opposite page), outline landscape

structures within the neighbourhood and their
subsequent emergency functions.
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Wider Site Scale
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Fig 4.32. Safe ground for locations of dunetop parks.
The stabilised backdune system is their ideal location.

Fig 4.33. High ground locations on site (12zm and above
from sea level).

Fig 4.34. 1-100 level flood plain.



Neighbourhood Scale

Fig 4.35. 0.sm contours. Fig 4.36. Water systems.

Landscape function: The water systems include river, swale

and wetlands systems adapted to work within the re-aligned
settlement.
Emergency function: The water systems allow for extra

Fig 4.37. Fig 4.38. Key wetland structures.

Landscape function: The stabilised backdune system. Landscape function: Wetland and swale systems.
Emergency function: The backdunes form high enough Emergency function: These strcutures become sacrificial in
above the floodable land and tsunami levels to inform an emergency scenario, holding the storm waters.

the placement of assembly areas.
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4.s. Flood Management Strategy

Asthedesignresponselooksatfloodingasthekeydriver
for every design move further detailed components of
the flood strategy will be communicated throughout
the research. This design description simply seeks to
give an overall picture of the flood strategy and what
landscape structures influence its form.

The flooding strategy works with the existing
settlement pattern by implementing a series of basins
in publicly created land. These basins vary in size from
the back yard swale systems to the larger wetland land
basins in Te Atiawa Park. The purpose of the basin
network is that they will be able to hold water in the
event of both regular and major flood events. All the
basins are designed to be permanently wet to support
species habitats as well as an attempt to re-establish
the former wetland ecology that was once a significant
part of the Waikanae and Paraparaumu coast.

The street network will also function as an important
component of the flood strategy. Streets running
perpendicular to the coast will be raised up above the
floodplain and will provide easy access to safe high
ground. While the streets running parallel to the
coast will perform as storm water holders allowing the
excess water to slowly drain back into the Waikanae
River.
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The particular configuration of the flooding system
pays respect to the original dune system where wet
and dry land supported coastal ecologies. Although
swale systems in between dunes usually run along the
entire dune depression fig. 4.41 & 4.42 in the case of
this settlement the design to break up their structures
as the only land free was in the backyards among the
housing blocks. Therefore instead of just replicating
the entire dune ecology the flooding system needed to
adapt to the existing settlement structure.



Drainage

Backyard
swales and
wetland
basins

I-100 year
flood

Swale, Basin and
Drainage
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Fig 4.39. Axonometric of swale, basin and drainage
network applied to site in a 1-100 year flood scenario.
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Fig 4.40. Dune system in section.

Fig 4.41. Successional diagram of a dune system. Fig 4.42. Schematic plan of dune
swale.

Fig 4.43. Successional diagram of a dune system altered to Fig 4.44. Schematic plan of dune
work with flooding strategy. swale. altered to work with flooding
strategy.
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Plan 5000 @ A4

Fig 4.45. Neighbourhood unit in a 1-100 flood before
flood management.
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Plan 5000 @ A4

Fig 4.46. Neighbourhood unit in a 1-100 flood after flood
management.
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4.6. Phasing Strategy

The premise for the phasing component of the design
is to sequentially re-orientate the existing settlement
pattern. The anticipation is that in slowly and
incrementally changing coastal settlement residents
will eventually acclimatise to the certain likelihood
of increased coastal hazards. As future predictions of
sea levels can be uncertain the scheme proposes that
individual interventions will only be phased into the
settlement when key thresholds of sea level rise have
been reached. This suggests that the interventions
may not need to happen at all - only when sea levels
rise.

The first intervention at the 200 mm sea level rise
mark will require implementing the water tower
parks (fig 4.48). These are the smallest interventions
in terms of how much land they require so will not
dramatically interfere with private residencies. Yet,
because of their stature and placement on the highest
point of the dunes the water towers intend to be the
most visually symbolic. Simply having a safe haven to
retreat to in a crisis is an important public space to
a neighbourhood which is why the parks will be the
first to be placed.

The second intervention at the 400 mm sea level rise
mark will involve re-aligning the road structure (fig
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4.49). This will be slightly more disruptive as some
40 private residences will need to be moved. Still as
with all the interventions the design proposes to shift
as little private residencies as possible - for example
in order for some streets to be connected to the high
ground only one house is required to be moved.

The final and the most contentious intervention is
installation of the storm water infrastructure which
will be implemented at the 600 mm sea level rise
mark. This intervention will require about 150 private
residences to be moved and the intervention will
result in a very different way of living for residents
residing in the hazardous flood plain.

Take note that as each of these interventions are
introduced urban densification processes will begin
to occur on the safe land on the backdune system
reinforcing the urban form. And overall, although
the land will need to be negotiated from private land
owners and compensation established - the idea is that
these moves will become an alternative to councils
investing in costly sea walls and hard engineering
to “solve” the flood problem. Coastal developments
need to re-evaluate where certain land uses take place
and not continue down the same path.
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Fig 4.47. Original cadastral plan.
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Fig 4.48. Introduction of water towers and dunetop parks.
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Fig 4.49. New road connections to the first line of the
backdune system.
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Fig 4.50. Storm water systems introduced.
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Original cadastral 1. Sheds and cadastral 2. Block re-contoured.
boundaries. altered with new
road connections.
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3. Deck thresholds 4. Foredune housing New cadastral
established. removed. boundaries.

Fig 4.51. Example of how the phasing works on a
detailed level. Phasing is tested in the development of
the backdune swales (further elaborated in the “urban
components chapter”).
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Introduction

This section of the thesis intends to describe of the
key urban components that make up an individual
neighbourhood parcel. The description of the
components will follow the order of the most publicly
perceived of the neighbourhood spaces down to the
most private - i.e. from the park, to the street to the
backyard. Respectively, this is also the order in which
the components intend to be phased into the present
settlement to create the re-aligned urban structure.

As with the overall design strategy, each urban
component will playitsrolein both theemergencyand
everyday neighbourhood and landscape functioning
of the settlement. Each of these functions will be
described in detail and communicated through small
spatial shifts of the existing urban fabric. Please
note, as this is landscape architectural research,
this section will not include the detailed design of
building structures but instead the spaces around
these structures. The buildings will be considered, but
only as a device to define the volume and quality of
the designed space.



The Precedents

To inform the subsequent spatial structure of each
urban component the research has looked into
specific examples of how certain small public spaces
induce neighbourly scenarios. These examples were
later applied to the site and re-interpreted in light
of flooding and emergency situations. Drawing
these precedents in detail lead to the recognition
of how small shifts in the proportion, topography
and quality of the open space could allow for very
different neighbourhood experiences and functions
in emergencies.
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5.I. The Dunetop Parks

s..I. Precedent: Newer Orleans/
MVRDV

Ever since Hurricane Katrina hit, designers all over
the world have been rushing to present concepts
for rebuilding the city. Remarkably though, the
conversation has largely remained focused on what
to rebuild - avoiding the bigger questions of exactly
how and why a city should rebuild in a floodplain at
all. It is collectively known that Hurricane Katrina
was a catastrophe waiting to happen, simply because
of its alluvial setting. The city lies below sea-level in a
landscape that was previously swampland, bounded by
water on all sides. Surely the only suitable proposals are
ones that offer an answer to deal with the irrefutable
possibility of the city becoming inundated once again?

MVRDV is embracing this inevitability in their
design of a school by creating an artificial hill for it to
be sited upon. They wanted, “A school that can serve
as a public hill, from where everyone can look over
the neighbourhood, the city, the landscape. A clear
haven. Where children play. With benches and swings
in the trees...(Fehrenbacher) ”. The design is not only
a hill but a structure with buildings and public spaces
built within it. All the inhabitable spaces are located
above flood levels and are constructed to be secure in
an emergency.

Fig s.1. to 5.3. (top to bottom). Perspectives of the artificial
hill with the school embedded into its form.
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Fig 5.4. Aerial view of MVRDV’s artificial hill in a flood
scenario.
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s.1.2 Application to Site and
Potential Emergency Function

Traditionally in urban planning public parks are
expected to reflect the size of their entire suburban
catchment. This has to do with the disciplines
preoccupation with efficiency and critical mass -
where all public space functions of a catchment are
crammed into the one large public space. But what if a
public park did not have to function this way? Suppose
that their size simply indicated each particular street
neighbourhood and its legibility. The dune top parks
adopt this role by creating about six slightly different
parks distributed evenly along a connecting road
found running laterally over the back dune system.

The parks individually come with their own water
tower structure that are intended to define each
neighbourhood while acting as a visual marker for
the location of safe spaces in the settlement. The parks
are envisioned to operate as an emergency assembly
area if disaster strikes. They have each been carefully
located more than 12m above the existing sea level, out
of harm’s way from both the fluctuating floodplain
and the largest possible tsunami event (“Tsunami in
New Zealand”).

It is a high possibility that in a natural disaster the
Kapiti’s regional water supply network could become
damaged. The water towers seek to supply each
neighbourhood resident with enough emergency
water supply for up to three days after an event happens
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— this time frame being specified by Wellington
Regional ~Emergency  Management  Office
(“Emergency Survival Items & Getaway Kit”). As
these towers will be crucial elements of the region’s
water supply network, they expect to become key
inserts into the Waikanae River Recharge Strategy

(fig 5.6).

The Waikanae River Recharge Strategy takes
advantage of the natural ground water storage of
the Waimea aquifer. It pumps water from this water
source into the Waikanae River downstream from
the Waikanae Treatment Plant in times of low
river flow. The benefit of this action is that valuable
potable water will not be wasted in the effort of to
resolve the river’s low flow downstream. Therefore
extra water (once treated) can be stored away in
the water towers to serve as an emergency supply in
times of drought or when the supply network has
been damaged. This means in an emergency the
residents of Waikanae and Paraparaumu can remain
safe and self-sufficient until help comes their way.
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Fig 5.5. Axonometric of dunetop parks and water tower
network applied to site.
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Fig 5.6. The water towers inserted into the Waikanae
River Recharge Scheme.
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Fig 5.7. Water tower precedents.
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Fig 5.8. Individual neighbourhood associations with water
towers.
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Fig 5.9. Water tower 2 and Dunetop Park 1-soo Plan
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Fig s.10. Section of Water tower 2 and Dunetop Park
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Fig s.11. Water tower 3 and Dunetop Park 1-s00 Plan Y
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Fig s.12. Section BB of Water tower 3 and Dunetop Park
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Fig s.13. Water tower s and Dunetop Park 1-soo Plan
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Fig 5.14. Section CC of Water tower 5 and Dunetop Park
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Fig 5.15. Aerial view of watertowers along the backdune
system.
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Fig s.17. Water tower 3 lit up in an emergency scenario.
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s.2. The Duneslack Roads

s.2.I. Precedent: Studio Pacific
Architecture Housing Project

In the first street example (fig 5.18), the narrowness of
the laneway, the limited curb space as well the level
ground plane allowed pedestrian walking routes and
neighbourhood scenarios to occur predominantly
in the street corridor. Essentially residents tended to
exhibit behaviour which indicated their perceived
ownership of their particular laneway where across-
street walkability was easy and common. This
instigated a condition in which neighbourliness
could happen between each side of the street and the
whole laneway could be owned by residents.

However along the key access route of the scheme a
more “public” scenario was created in contrast to the
intimate private streetscapes of the laneways. This
was communicated through the widening of the
street and sidewalk, the connectivity of the street to
public beach access and the availability of on- street
parking instead of garages. These small spatial moves
resulted in a situation where very little on-street
interactions took place. The street now operated
purely functionally and the side-walk became the key
pedestrian network to get people to and from their
car, the beach or their private residence. Movement of
both car and pedestrian became faster and very little
lingering took place.
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Fig 5.18. Laneway Section 1:200.

Narrow laneway and level
ground promotes
neighbourly interactions
throughout street corridor

Fig 5.19. Laneway Plan 1:200 showing pedestrian walking
routes and potential neighbourly interactions.

Figs 5.21. & 5.22. Street view of laneway and key access
streets.
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5.2.2. Application to Site and
Potential Emergency Function

The core spatial moves from this field study that will
be tested on the site are the ideas of varying the street
and sidewalk width to communicate “public “or
“semi-private” streets.

For example, a wider street, with sidewalks and on-
street parking may not be supportive of a neighbourly
streetscape but in an emergency it could become very
important. Wide, clear streets in emergencies operate
as key lifelines to move residents to where it is safe
(Giovinazzi and Thomas). When applied to the site
the more “public” streets could become linked up
to the assembly park and emergency water towers.
They will visually communicate the fastest route to
safe ground in a disaster scenario. In contrast, a nar-
row street with little to no sidewalk could operate like
the Seatoun private laneway. In an emergency these
will not directly take you up to the high ground as-
sembly parks but enable a more neighbourly everyday
function. Essentially a settlement needs both of these
street typologies to give a hierarchy to the overall
street network so that residents can easily understand
which streets suit their emergency access needs and
which ones are sacrificial.

141



=

[
[
\ j[
\
\ n
T~ I H Water
[
Ridge
_— Key
/ access
L streets
g
/>////////'// Laneway

Street Network

Fig 5.23. Axonometric of street network applied to site.
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Laneways do not directly take
you up to assembly areas but
enable a diversity to the street

Fig 5.24. Laneway section 1:200.

Wider streets visually indicate a direct faster
route up to the assembly areas during a dis-
aster scenario

Fig 5.25. Key Access section 1:200.
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Fig 5.26. Axonometric of laneway street.

Fig 5.27. Axonometric of key access street in an emergency

scenario.
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5.2.3. Precedent: Clyde Street, Island
Bay, Wellington

This precedent uses level changes to encourage
an informal neighbourhood appropriation of the
sidewalk. Here, privately owned and maintained
swing sets and flowerbeds encroach onto the sidewalk
promoting an element of neighbourhood care and
ownership to this normally publicly owned space.
This becomes a way to extend the boundary of the
adjacent private residencies - creating a new “semi-
public zone”.

However, another effect of these level changes is that
the street corridor has become a purely functional
vehicle corridor and separates neighbours of either
side of the street. This results in very little across-
street interaction between residents. And so the level
changes essentially operate as both a barrier and
promoter of social interaction.
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Level changes induce
neighbourhood

appropriation of sidewalk Street becomes purely functional

and separate from housing

Fig 5.28. Section 1:200.
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Fig 5.29. Plan 1:200 showing pedestrian walking routes
and potential neighbourly interactions.
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Fig s.30. Photograph depicting neighbourly sidewalk and
encroachment of private ownership.
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5.2.4. Application to Site and
Potential Emergency Function

Although not helpful in establishing cross-street
interaction, the separation of social and functional
zones could actually become very important in an
emergency. Streets planned for lifeline access can-
not be encumbered with programs that will affect its
function in an emergency. They must remain obvious
and clear as residents need to be able to escape from
hazardous areas as soon as possible and without any
physical interference (Giovinazzi and Wilson).

Level changes in the streets could also become a visual
cue to indicate which street typologies are for access to
safe ground and which become holders of storm wa-
ter. In the overall road structure there could become
a language of high and low streets. The “high streets”
will be raised up above the floodplain and take you up
to the assembly points and the “low streets” add ex-
tra capacity for storm water storage and slowly allow
the water to drain back into the Waikanae River. In
purely changing the level of the street the suburban
housing will not be affected but it will give a lot more
legibility in the overall street network.
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Fig 5.31. Axonometric of street network applied to site.
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Neighbourly Street raised as key access route
interaction to high terrain

takes place in
sidewalks

Fig 5.32. Section 1:200.

Street lowered for extra water
capacity during a flood event

Fig 5.33. Section 1:200.
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Fig 5.34. Axonometric of “high street” during an

emergency event.

Fig 5.35. Axonometric of “low street” in flood.
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Fig 5.36.Perspective of “high street” in everyday scenario.
The neighbourly sidewalk is the main pedestrian
thoroughfare.
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Fig s5.37. Perspective of the “high'street™ in‘an'emergency:
scenario. The road corridor is the main pedestrianaceess
to the dune top assembly parks as they are raised slightly
above the floodplain.
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Walkanae Esftuary

Fig 5.38. Perspective of the “low street” in an everyday
scenario. The road corridor is lowered and runs

perpendicular to the “high streets” towards the Waikanae
River/Estuary.
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Fig 5.39. Perspective of the “low street” in an emergency
scenario. Lowered road corridor allows for room to hold
the flood waters preventing the housing from becoming
inundated.




5.3 The Backyard Swales

5.3.1 Precedent: IN-Gawa
Community Housing Proposal /
INDEX Architecture

This is a proposal by the firm INDEX Architecture
for a community housing development in Tomisato
City, Japan. It incorporates the idea of “Engawa” or
veranda space that can be found in many traditional
Japanese housing types. The Engawa space typically
forms a perimeter to the internal spaces of a house
and creates a type of transitional zone between the
interior and exterior of a house. Socially, the Enagawa
was used as a form of outdoor room for receiving
guests. Instead of the traditional response of locating
the Engawa at the periphery of the house, the design
sets up a series of internal verandah spaces that run
between the rooms of the dwelling. The re-imagined
“In-Gawa” cuts through the house connecting the
interior to the outside through framed views of the
communal garden spaces. Like the Engawa, the
In-Gawa connects to the main spaces of the house
and forms a kind of break out space that allows the
activity of residences to overflow into the communal
garden. What is valuable about this approach is the
design pursues a new type of urban relationship that
nurtures connectivity and community both within
the structure of the house and its neighbourhood
(Furuto).

Figs 5.40. to 5.43. Showing the communal garden in
relation to the housing.
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Fig 5.44. Diagramming the communal garden space in
between the housing block.

Fig 5.45. Aerial view of the housing block and communal
garden.
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5.3.2 Application to Site and
Potential Emergency Function

Seeing as this thesis is focused on the smaller spaces
between buildings, the traditional location of the
Engawa space on the exterior of the dwelling is
appreciated. However, what is truly valuable about this
precedent is the space’s adjacency to the communal
garden. The idea of a transitional space where the
activities of the residents are welcomed to spill over
could add to a more neighbourly dynamic than
traditional residential block scenarios. And similar
to the spatial principles of the street network, the key
use of the concept of Engawa is its ability to act as a
semi-private zone between the private dwelling and
public space.

To enable this form of spill-over neighbourhood
activity the design has tested the idea of taking down
the back fences of the existing private residences and
allowing a public walkway to infiltrate the backyard
space. This establishes a more communal backyard
system by introducing semi-public land into the
privately owned land parcels. The design also tests the
idea of lowering the land of the communal backyard
where the more publicly perceived spaces are situated
on the lower ground plane and the private residential
land occurs above.

Although this a very different way of living from what
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the residents of Waikanae and Paraparaumu are
used to, the idea is that even if you take down the
back fences of properties residents could potentially
still have the perception of privacy. This is where the
concept of Engawa comes in useful. When applied
to the site, the Engawa takes on the form of a deck
protruding into the newly communal backyard
from the private dwellings of the neighbourhood
block. The deck of the house will now act as the
perceived threshold between the “private” spaces
of the dwellings and the “public” spaces of the
boardwalk. And like the In- Gawa precedent this
allows the private and public activities the spill over
blurring the boundaries between them, creating an
informal, “neighbourly” way of living.

Although a public walkway is introduced,
separation and privacy can also be achieved because
of the level changes between private dwelling,
semi-private deck space and semi-public walkway
(the swampy ground condition also helps limit
the walking route of the public to the designated
boardwalks). The level change between house and
walkway give the perception of “eye’s on the street”
security as the residential housing is at a higher
level on the ground plane to the public walking
route - i.e. the lower the ground gets the more



“public” the space is perceived. So residents living
in these neighbourhood parcels are able to passively
interact with both their neighbours across the way
and members of the public passing through while
still retaining their sense of privacy and ownership.

Whilealsofacilitatinga newtype of neighbourliness,
the communal backyards are also crucial in
the overall storm water management strategy.
Operating as the “first line of defence” the re-
contoured backyards function as storm water swales
eventually linking up with the larger detention
basins found further back at the wetland parks.

As the part of this research is about finding
solutions to the site’s coastal flooding issues while
retaining as much of the residential housing as
possible, the backyards were necessary land to
play around with. In making this land “officially”
public this can allow for the backyards to become
incorporated into the sites public space strategy and
thus function within its storm water management
system - taking the responsibility from individual
land owners. And as the parks and streets alone
could not completely retain the water to keep the
housing safe from flooding this land was critical to
use. So during flood events, this newly public space

will become sacrificial as the whole swale intends to
hold the flood waters keeping the housing safe up to
a 1-100 year flood scenario.

As with the larger storm water system, the backyard
swales work within the original dune system of
the site becoming micro-systems of the larger
landscape structure. The ecological functioning
of the backyard swales allows the dune system to
permeate through the private land parcels, revealing
small palimpsests of how the landscape originally
operated before subdivision. These swales could
now become part of a thriving wetland ecology
allowing corridors for coastal processes and wildlife
to infiltrate the site. Through the introduction of
public space, the intention is to shift the way coastal
settlement behaves and let ecological variability
take place once again, rather than striving to
contain it.
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Fig 5.46. Axonometric of backyard swales and larger
wetland basins in an everyday scenario.
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Fig 5.47. Axonometric of swale, basin and drainage
network applied to site in a 1-100 year flood scenario.
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Plan 1:2000 @ A4

Fig 5.48. Street block in a 1-100 year flood scenario
(original contours).

163



Plan 1:2000 @ A4

Fig 5.49. Street block in a 1-100 year flood scenario
(re-contoured with backyard swales).
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Fig 5.53. Axonometric of backyard swale in a 1-100 year

flood scenario.
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Fig 5.54. Axonometric of backyard swale flood system in a

1-100 year flood scenario.
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6.0

Reflections



6.1. Discussion on Design Output

6.1.1. On Neighbourliness

Neighbourliness in the research looked at how both
the larger urban and small spatial structures can
facilitate whole neighbourhood territories as well as
individual neighbourly interactions.

In the design process, neighbourliness was closely
examined with specific urban precedents to try and
understand how it is achieved with each of their
spatial forms. The process of closely examining
precedents then applying and adapting these findings
could initially be perceived as research for design.
However this is not the case as often the designers
did not consciously realise the resultant neighbourly
outcome of the spatial forms. Seen especially in the
“urban components” section of the thesis, the spatial
fabric of neighbourliness was discovered through
carefully drawing out (to scale) each precedent
example. Through this process the research was
essentially cataloguing key proportions, heights,
widths and qualities of each example to find out what
exactly spatially contributes to neighbourliness. This
was very much an act of design for during the research
process individual assumptions were made on what
contributed to the neighbourly quality of a space.
And when each example was taken apart, applied and
most importantly adapted to the specific scenario of
Waikanae and Paraparaumu this no longer made it
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a passive act of precedent analysis but something that
was intrinsically part of the design process.

To the overall discipline of neighbourhood planning,
this process is important as neighbourhood planning
has for the most part been restricted by a lot of clichéd
thinking set up in the early twentieth century. The
ruse was for the research to somehow go past these
clichés through examples and design exploration.
What these examples allowed me to consider was
how even everyday urban spaces could have important
social potentials. When the certain spatial moves in
the examples (such as shifts in proportion, topography
or alignment) were applied to the site - very different
neighbourhood connections began to evolve. These
at times were often very small changes, so residents
while being able to retain their original associations
with the site could also potentially reap new social
benefits.

Clarence Perry’s Neighbourhood Unit was discussed
as an archetypal example of neighbourhood planning.
It used modernist principals and rigid order to create
a self-enclosed community. In fact, on the surface the
design process in this research could be reproached for
using similar methods. And while similar principles
are indeed employed, what this research adds to the



discussion is the effect of site, topography and the
seemingly minute spatial assemblies that induce
certain neighbourhood associations. Put simply it
uses a landscape architectural approach to re-examine
neighbourhood planning practices.

Overall what the design research is showing is:

e Old suburbs can be retrofitted to create
better neighbourhoods.

o That neighbourhoods do not have to be
prescriptive but can respond to topography

» Neighbourhoods can have a diverse range of
open spaces (streets, backyards, parks) that
operate in both the everyday and emergency.

» Neighbourliness can address vulnerability.
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6.1.2. A Phased Approach

When re-organising fixed settlements a certain
synchronicity between the landscape architecture
and the planning discipline needs to be cultivated.
Planning is the discipline that holds the authority
to control, restrict or enable certain forms of urban
development by working within government systems.
So to execute the desired settlement changes landscape
architects need to broaden their design tool kit to
include planning strategies. Therefore in this part of
the discussion, landscape architecture and planning
mechanisms will be critiqued in light of the potential
benefits for floodplain communities.

The most significant planning technique used in the
design is the idea of phasing in the development over
time. The strategy uses the driver of sea level rise to
incrementally implement each intervention - from
the water towers down to the storm water systems.
The design proposal is not be a singular master plan
and does not rely on a fixed solution. The strategy
will instead work with the indeterminacy of sea level
rise and seek for interventions that can be inserted
over time as sea levels rise with as little impact as
possible. What is beneficial about this strategy is that
not every intervention has to happen at once. Coastal
communities will have time to adapt to each stage
of the development process. Therefore communities
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will not feel unjustly moved out of their residence
for as sea levels rise the risk of them living there will
continue to increase. Considering there has been so
much strife over the release of the coastal hazard lines
in the Kapiti Coast, a less drastic approach is certainly
needed.

There are also planning approaches employed to the
detailed design component of the thesis. As explicitly
conveyed in the design of the backyard swales, there
is a certain flexibility and bottom-up approach to the
design moves undertaken in the thesis. The design
do not need to be concrete for in the real world
individual landowners would want there say in the
process and may not be on board when it comes to
moving their individual property. In the “phasing”
section of the design proposal, explorations were
undertaken to show how certain design components
may vary in their form if say one or two landowners
refused to move their property. For example the design
discussed how maybe the backyards do not need one
continuous swale but some ebbs and flows or pinch
points could occur in their form if certain properties
remain where they are. While in the design of the
high ground streets, there could be a kink in the path
to high ground where a landowner has kept their
property. This sort of design thinking is only enabled



when designers can begin to work on the very detailed
design level where every property is considered in the
design process.
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6.2. Discussion on Design Process

6.2.1. Scale Strategies

The methods involved in the design of sites in flux
have (for the most part) favoured process over space
and form making. This tendency can be seen as a
product of the school of thought where ecological
theory and urbanism are combined as a way to address
that matter of designing in a relentlessly changing
environment. To communicate this fixation on
process designs are often expressed elusively as a series
of large mappings or multiple layers of maps. When
this process in employed, certain forms take shape but
this is often only seen at the city or site scale, leaving
the rest up to the imagination.

What is missing in these representations are how
people occupy these spaces. Life on the ground is
brushed over as less important or sometimes non-
existent compared to the larger landscape systems
communicated. To address this flaw in the literature
multiple scales are explored in the design process to
enable a mutual relationship between the larger
urban structure and how people occupy everyday
spaces within this structure.

An example of this can be explained in the design
of the streets. In this instance, the sectional study of
an individual street is analysed in light of its spatial
dimensions as well as its ability to facilitate small, on
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the ground neighbourly scenarios. Simple spatial cues
such as the street’s width, volume, level changes and
quality can encouragea very different form of street life
within a neighbourhood. But to truly understand the
street’s entire social contribution to a neighbourhood
it cannot be just looked at in isolation but its entire
relationship to the settlement.

When a street typology is looked at in detail and then
repeated throughout a settlement this then gives
the street a sense of legibility or hierarchy within
its structure. For example the “high street” typology
looked in detail the way it produced a certain
neighbourly sidewalk scenario. The detailed design
process undertook the process of simply raising and
lowering the street corridor to enable separation
between the street and the housing. This process
established a scenario where neighbours were able
to take informal ownership of the sidewalk space
creating a semi-private zone between the private
housing and public street space. Although not an
ideal scenario to cultivate cross-street neighbourhood
interactions, the separation of the street corridor as a
purely utilitarian space actually greatly contributed to
the street’s emergency function. When an emergency
scenario occurred it was able to shift into a clear,
unencumbered pedestrian access raised above the



flood zone to take residents up to the high terrain.

When lowering individual streets and raising others
closely connected to the dune tops parks an overall
language appears in the larger urban structure. Raised
streets would now be associated with key lifeline access
up to the dune top parks while lowered streets would
become holders of storm water filtering this back into
the Waikanae River. Each of these scale applications
gave the streets important neighbourhood functions
- both in small daily situations and in emergency
scenarios. This scale strategy has been repeated with
each component of the design. And whatisinteresting
about cataloguing this process is that almost every
time the larger system demonstrates the component’s
emergency function and the detailed analysis
its everyday function. So to have a fully resilient
settlement that contributes to a neighbourhood in
both emergency and everyday scenarios, systems and
detailed space need to be considered in unison.
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6.2.2. Reciprocity in Everyday and
Emergency Urbanism

In order for the research to contribute positively
to coastal communities a mutually productive
relationship between emergency function and
everyday use needed to be communicated throughout
the design process. This proved to be a significant
design challenge as often emergency functions
such as flood engineering structures tend to restrict
certain urban activities or quality urban design. This
is problematic as practical flood mitigation devices
and emergency areas have very real imprints on the
everyday urban realm and thus have the qualities to be
much more than purely utilitarian spaces. So as these
spaces contained very specific sub-layers of emergency
functions (e.g. storm water basins, assembly areas,
lifeline access) the social potentials they held for
communities were equally explored.

Effective neighbourhood spaces operate by
maintaining public activation on a day-to-day
basis. This day to day use could become lifesaving
knowledge in an emergency when people need to
be able to recall what places are safe and how to get
there. For instance, when going through the process
of designing the dune top parks, the park’s inherent
safety and location needed to be communicated
through recognisable spatial cues. To begin, one
method was to clearly link the location of the parks up
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to key high ground access routes. These high ground
access routes were then raised up above the floodplain
indicating a recognisably secure path to take residents
out of harm’s way. Equally, relocating bus stops, small
community dairy’s or cafés adjacent to these sites
serve as a way to cluster certain public amenities. This
consequently resulted in the site’s daily activation
and functioning as an everyday space for neighbourly
interactions. And in addition to the water towers
partnership with each park, a visual marker of safety
is further reinforced.

The size, frequency and design of the parks are also
equally relevant to their everyday and emergency
function. Each park has been intentionally placed
along the first line of the back dune system so that it
is approximately a five to ten minutes walk from every
residence in the coastal flood zone. This is achieved
by opting out of simply creating one large park and
instead establishing smaller sized parks to be repeated
throughout the settlement giving each resident an
equal and quick access route up to the high ground.
The size and frequency of the parks additionally
serves as a way to communicate the legibility of the
neighbourhood unit, as each neighbourhood unit
is associated with an individual park. The park’s
everyday function thus becomes of focal point of



the neighbourhood, holding the area together, and
giving each residential cluster a space that can be
perceived as uniquely “theirs”.

In addition, each park has been designed equipped
with its very own water tower that functions as both
an emergency water supply as well as the centrepiece
for each neighbourhood unit. These water towers are
both tall and distinctive being placed on the highest
points within the first five hundred metres of the
coastline. Because of these qualities they sit as markers
for the safe ground, directing residents to the dune
top parks and can viewed from almost all locations
of the flood zone. The parks themselves are minimal
in design, embedded simply within their dune top
locations. During times of crisis this minimalism
plays an important role in maintaining a certain
spatial flexibility for the predicted influx of people
requiring a place to safely wait for help.
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6.3. Conclusion

New Zealand’s close association with our coastline
is one that is central to the identity of our country.
But with sea levels and coastal hazards ever increasing
this continues to put our identity at risk. Yet this does
not have to be the case. Through taking up the design
challenge of remaining in the flood zone the research
has provided a platform for discussing a new way of
living that does not have to banish us from the coast.
In remaining by the coast the thesis explored a
variety of techniques for designers to consider when
re-addressing the way we design coastal settlement.
The design techniques and outcome expressed in
the discussion, are meant to provide guidelines for
landscape architects confronting this particular design
scenario. The parallel coastal settlement problem is
one that is not only found along the Waikanae and
Paraparaumu coast but can be seen all around the
world. Therefore, when undertaking design moves
in a similar urban condition the research could be
provided as a case study to further influence sensible
development strategies.

As this was a landscape architectural research thesis, it
exclusively looked at the potentials that public space
can bring to the discourse of coastal settlement. As an
experiment to further open up the research direction
it would be interesting to see how architecture could
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play into the social and ecological potentials of coastal
settlement. This research has the prospect to become a
highly collaborative and cross-disciplinary discussion,
a notion that would be valuable to further explore.
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