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Abstract
Globally, there are more than 3.5 billion people living close to the coast, or within about 100
kilometres of it, which means this huge population relies heavily on the coastal and marine
environment. The value and importance of coastal areas are largely embodied in terms of
settlement, economy, environment, transportation and recreation. However, due to some
limitations, including human activities such as urbanisation and developments on waterfronts, or
natural factors such as rough landforms or coastal hazards, some coastal areas with huge
potential may be unavailable and inaccessible to people.
This study focuses on coastal areas that are affected by the construction of motorways, which are
regarded as representative of modern urbanisation and have a crucial function for the majority of
cities. Through case studies which deal with relevant issues, I learned some methods, inspiration
and techniques which have been adapted as part of my own design. Shoal Bay, the research site,
located between the Auckland city centre and the North Shore centre, Takapuna, possesses
potential to be a new coastal landmark. However, State Highway 1 along Northcote Point severs
the connection between the local community and the existing adjacent coastal areas. In order to
protect existing ecological habitats for seabirds, most coastal development is discouraged by
relevant agencies, so to a large extent the current narrow coastal strip is almost unavailable and
difficult for the public to access.
The proposed design concentrates on four perspectives: connectivity, availability, protection and
ecological mitigation. It aims to achieve coherent connections combined with the proposed
Skypath to Takapuna, and create larger available coastal areas through beach nourishment
techniques. Further design will provide protective elements for the motorway and nearby
residential housing areas from predicted coastal hazards. Finally, there will be specific design
methods to ensure the mitigation of the possible ecological loss caused by hard construction to
create a harmonious, multifunctional coastal park.
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1 Research proposal
1.1 Introduction
Coastal areas are commonly defined as the interface or transition areas between the land and
sea, usually with vital values for both people and environment. Initially, there are number of
advantages for people who have settled near coasts, including access to the water’s edge,
fisheries and transportation opportunities. Nowadays, there are many famous cities that are
developed based on nearby coasts, for instance, the Gold Coast in Queensland (Figure 1).
Secondly, coastlines are often ideal places for tourism, especially with beaches with multiple
factors that can attract visitors, including scenic views and interesting activities for people to
enjoy on waterfronts. Thirdly, coasts can be habitats for extensive wildlife, which show their
ecological value and provide a harmonious view for visitors (“Six reason why coasts are
important”, 2012) . Therefore, coastal space does play a significant role globally.

Figure 1. Gold Coast, Queensland, Australia (Drew

Figure 2. Elephant seals on the beach at Piedras Biancas,

Hopper, 2009)

California (Callie bowdish, 2008)

However, the availability of these coastal areas for the public may be limited for various reasons.
Firstly, natural disasters can make the access points disappear, such as the flooding in Kitty Hawk
(Figure 3). Secondly, rough landforms can make some coastal areas inaccessible, for example, the
cliffs at Tunnel Beach in Dunedin are a type of natural barrier to the beach (Figure 4). Thirdly,
there are some human limitations that may affect the availability of waterfronts, including policy
restrictions, economic limitations and coastal development.
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Figure 3. Coastal flooding at Kitty Hawk, Carolina

Figure 4. Tunnel Beach, Dunedin, New Zealand

(Prolonged Coastal Flood, 2015)

(Department of Conservation)

Apart from these limitations, another important reason may be construction of motorways close
to coastal areas. Development of motorways is regarded as a significant factor of urbanisation
necessary for both transportation and the economy. However, the construction of motorways
may cause some negative impacts on coastal areas, such as affecting the connection between
community and coastal areas physically, and even influencing the ecosystem of the coast. There
are some beaches that used to be available to the public but have become difficult to get to after
the construction of a highway. What is more, water quality and pollution can also have an
influence on the enjoyment of the coast, as construction of highways can cause many industrial
emissions, and more cars mean more vehicle emissions and traffic pollution (Faganeli, Vriser,
Leskovsek, Cermelj & Planinc, 1997).

Figure 5. Pacific Motorway, Queensland (Kgbo, 2015)
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This issue is also important in New Zealand. In fact, New Zealand has around 15,000 kilometres of
coastline and more than 25 marine reserves. Most people live within 100 kilometres of the coast,
so ocean-centred scenery has become a significant part of New Zealand’s outdoor way of life
(100% Pure New Zealand, n.d.). However, the impact of the development of motorways is still
significant because there are already many limitations to the public enjoying waterfronts. This
research will focus on making the existing coastal areas more accessible and creating more
available space for all people.

Figure 6. Sand and gravel shore In New Zealand

Figure 7. Northern Motorway, Auckland (Denis, 1960)

(Maggy, 2006)

My research site is Shoal Bay in Auckland, where the community is almost severed from the
coastal edge by the Northern Highway (Figure 7). The motorway plays a crucial role in Auckland’s
transportation but it also creates difficulties for people wanting to reach the adjacent coastal
area. Shoal Bay is also a significant ecological site for NZ dotterels, an endangered New Zealand
bird species.
After a background section, several case studies aim to address the issue of coastal areas affected
by motorways, and provide some practical ideas or inspiration. The techniques and methods
from cases will be considered in my design. Then, there is an analysis of the site from hydrology,
natural, ecological and transportation perspectives. Combining the situation of Shoal Bay and
using the elements from the site, a final concept will try to solve the current difficulties, mainly
by providing more connection options for the public, more available coastal land and protection
for the ecological habitats of NZ dotterels and other endangered species, at the same time as
allowing the public to enjoy the waterfront.
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1.2 Research question
How can landscape strategy make the unavailable coastal areas that are influenced by motorways
more accessible?

1.3 Aims and objectives
Coastal access plays a significant role, especially for the growing number of people who want to
get access to and enjoy coastal areas. However, coastal areas are sometimes inaccessible due to
various limitations, and one of the main factors may be urban development and construction. In
other word, some waterfront lands may become inaccessible or even unused due to the changes
caused by urbanisation, for example, motorways which sever the connection between
community and coast can be a typical difficulty. Consequently, this research aims to explore some
appropriate landscape methods to find a solution for the issue that coastal areas become
inaccessible or unavailable through motorway construction. This research also aims to prevent
possible natural hazards like coastal erosion or flooding for at-risk areas. The result of the design
will aim to give an example that creates connections while providing more recreational, available,
ecologically friendly coastal space.
The above aims will be achieved by fulfilling the following research objectives:


Refer to the history of coastal access in New Zealand, relevant theory, social impacts



Take typical case studies and some appropriate techniques that have been used globally



Choose a site and analyse the site from key perspectives



Provide an appropriate plan to solve the current and predicted issues
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1.4 Methodology
My methodology is comprised of the following intersecting parts:


Background of the issue in New Zealand

This includes two parts: the history of public access to the coast and the current situation.


Case studies

This includes referring to and analysing design projects that address similar issues, and the
techniques used in these cases may inspire or be considered in my design.


Site selection and analysis

After choosing the site, there will be a number of field research visits to explore the current
situation, especially coastal inundation, coastal flooding, ecological value, transport choices and
the connection with the community.


Design of coastal development

My design project will focus on the development of the current coastal area in Shoal Bay.


Conclusion
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2 Background of public access to the coast in New Zealand

2.1 History of public access to the coast
The coast has always played an important role for New Zealanders, not only as a place to gather
resources but also for settlement and recreation. Regarding permission for the public to access to
the coast in New Zealand, there have always been some debates. Initially an instruction by Queen
Victoria, since 1843 there has been a general practice of reserving a strip of coastal land from the
high-water mark inland, varying in width from 66 feet, or a chain, to 100 feet for the Crown when
it first granted a title to land. There was a common assumption by the public that a public right of
access known as the “Queen’s Chain” existed along the coast (Hick Ford, 2006). Later, the Land
Act 1892 set out a more specific and extensive requirement for reservation of coastal land. This
legislation has also been regarded as setting a foundation and philosophy for New Zealand in
respect of providing public access to rivers and the coast (Protecting and enhancing public access
to the coast, 2012). However, the reservation of these strips was not universal. Public access to
the beach has also been provided when private land has been subdivided. Section 289 of the
Local Government Act 1974, as modified in 1978 claimed, “a strip of land not less than 20 metres
in width along the mean high-water mark of the sea and of its bays, inlets, creeks, and along the
margin of every lake with an area in excess of 8 hectares, and along the banks of all rivers and
streams which have an average width of not less than 3 metres” (Protecting and enhancing public
access to the coast, 2012).
After a number of historical debates concerning the definition of the seabed and foreshore, the
Resource Management Act 1991 and Foreshore and Seabed Act 2004 defined the foreshore,
which means ‘any land covered by the flow and ebb of the tide at mean spring tides’ (Hickford,
2006). Figure 8 illustrates the legal extent of the foreshore and seabed under the Marine and
Coastal Area Act 2011.
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Figure 8. Legal extent of the foreshore an seabed (Hickford, 2006)

In New Zealand, the history of human interaction with the landscape began on the beaches. As
an island nation, the sea plays a significant role for human voyagers and migrants, while the
foreshore and adjacent water resource could be vital for settlement fisheries and transoceanic
trading routes. Many coastlines have indelible cultural and historical values as well. (Hickford,
2006).

2.2 Coastal areas for Maori
Many Maori communities are coastal with a long traditional of fishing. The lands adjacent to the
water were used for the landing of canoes, recreation, as battlegrounds, burial grounds and for
the collection of seaweed (Hickford, 2006). Important elements of the relationship of Maori with
the coastal environment also include their ongoing ability to use coastal resources and to
associate with important historic sites, natural features and cultural landscapes.
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2.3 Current situation

Public access to the coast under the New Zealand Coastal Policy Statement 2010
The NZCPS is a national policy statement under the Resource Management Act (RMA) 1991,
which provides for the “maintenance and enhancement of public access to and along the coast
marine area, lakes and rivers” as a matter of national importance. Its purpose is “to promote the
sustainable management of natural and physical resources”.
The RMA specifically mandated the NZCPS to state objects and policies about “national priorities
for maintaining and enhancing public access to and along the coastal marine area”. The most
relevant object is Object 4, which is to maintain and enhance the public open space qualities and
recreation opportunities of the coastal environment, mainly by maintaining and enhancing public
walking access to and along the coastal marine area without charge and, where there are
exceptional reasons that mean this is not practicable, providing alternative linking access close to
the coastal marine area (Protecting and enhancing public access to the coast, 2012).



Public access to water margins

The coast has a vital value to New Zealand, while beach access also shows its importance in a
number of perspectives, including being regarded as a significant link for community and sea, a
wonderful pedestrian and cycling path choice and as a crucial element for protection of the
environment (Access planning, 2015).
In fact, the public does not have the right of access alongside all rivers, around lakes and along
the coast. Reservations on these coastal areas were made under the law commonly referred as
“Queen’s Chain”, as mentioned in the last chapter. Not all rivers have a “Queen’s Chain”, because
reservations were not set aside consistently, so many rivers have no reserved strip at all; some
have a strip on one side only and there are gaps along some rivers. The situation is similar for
lakes (Access along rivers, lakes and the coast, n.d.).
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Apart from the legal issues, some coastal areas in New Zealand currently have no clear access
due to other factors. The construction of motorways, which is crucial for urban development, can
affect the accessibility of coastal areas, and this factor is the key part of my research. In the
following chapter, there will be some cases that show the possible impacts of motorways on the
connectivity of coastal areas and the appropriate solutions.
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2.4 Case Studies

2.4.1 Onehunga Foreshore, New Zealand, 2011
Before the construction of State Highway 20 in 1970, the residents of Onehunga could reach the
foreshore easily (Figure 9). However, SH20 severed the connection between the community and
the Manukau Harbour (Adam, 2015).

Figure 9. Aerial view in 1940 of Onehunga Foreshore (Adam, 2015)

Figure 10. Aerial view in 2000 of Onehunga Foreshore (Adam, 2015)

Three decades after access was blocked, the Auckland Council and New Zealand Transport
Agency claimed they would restore the foreshore and connect it back to the local community.
The restoration and redevelopment included foreshore reclamation for a new parkland and
beaches.
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The project includes:
6.8 ha of new parkland
A pedestrian and cycle bridge over SH20, linking the new foreshore to Onehunga Bay Reserve
Three new sandy beaches and six gravel and shell pocket beaches
A boat ramp
Pedestrian and cycle paths
Park facilities such as a toilet block, park furniture and car park
Plus, more than 334,000 cubic metres of fill, 11,000 cubic metres of sand and 30,000 native
plants added to the coastal area (Kinney, 2015).
Due to worries by public health officers of the possible hazard for people who swim in the lagoon,
the design group did tests to keep the water quality up to swimming standard. Drains discharging
into the bay were detected for sewage pollution due to cross-connection, and contamination like
waste pipes and waste water overflows were limited.
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Figure 11. Concept of Onehunga Foreshore project (Isthmus, 2012)

The pedestrian bridge is the key element that connects the Onehunga Bay Reserve and the new
parkland (Isthmus, 2017). This gateway featuring an bridge with elevation is elegant and
unobtrusive. It is regarded as belonging to the land and the people of Onehunga rather than the
motorway because it is embedded into two earth “headland” mound abutments. In this way the
bridge looks integrated with the surrounding landscape and the coast. The local and heritage
value is significant to the selection of materials and design details. The bridge is constructed over
a steel truss and with a concrete deck. There is also a hardwood timber balustrade on the
windward side, which represents the wharf and marine history of the port of Onehunga (figure
13).
This bridge reconnects the waterfront and the community in Onehunga physically, mainly
through two steps, firstly, by redeveloping the limited foreshore into parkland and new beaches.
Secondly, the new coastal areas connect with the community by an elegant bridge. Finally, the
project provides extended man-made beaches and more recreational pedestrian and cycling
spaces for visitors. It would be better if there were more linking elements between the new
coastal areas and the community and more public facilities in the new parkland.

Figure 12. Concept of digital model (Onehunga Foreshore

Figure 13. The wide, sloping bridge (Jonny

Bridge, 2012)

Davis ,2015)
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Figure 14. New foreshore (Jonny Davis, 2015)

Figure 15. Native grasses and specimen trees soften the
rocky headlands (Jonny Davis, 2015)

2.4.2 Esperance Waterfront, Esperance, Australia, 2015
Esperance Waterfront is an important coastal redevelopment project in the town of Esperance,
720km south-east of Perth in Western Australia (Hassell, 2017). Because of the predicted rapid
population growth, the Shire of Esperance decided to design a waterfront precinct that
integrated a reclaimed headland, seawall, continuous revetment along the promenade and
recreational space.

Figure 16. Design concept of Esperance Waterfront (Hassell, 2015)
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Figure 17. Design plan (Hassell, 2015)

The headland incorporates 11,000 square metres of lawn space around Tanker Jetty, which is a
significant historic jetty in Western Australia. The new Esperance Waterfront provides community
plazas, parkland and nature-park themed playgrounds, with an extensive network of landscape
pathways that connect these areas with the headland. As seen in figure 16, the new seawall
which was designed to reflect the contours of the natural bays and headland, reduces the impact
of erosion, with extensive planting of trees and shrubs (Hassell, 2017). The project also improves
pedestrian access to the town centre.
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Figure 18. Esperance Waterfront, Australia (Peter, Bennetts, 2017)

The multifunctional coastal park creates large recreational spaces for families and visitors, and
connects the area with the town centre by providing pedestrian and cycle paths. The new seawall
and rubble mound is also significant in protecting the coastal area from erosion.
From this case, I took some inspiration about coastal park planning, mainly in the design form of
urban-style coastal parks and revetments, and the importance of a central region where visitors
can gather.
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2.4.3 SeaPath, New Zealand, proposed
SeaPath is a proposed walking and cycling path between Esmonde Road in Takapuna and
Northcote Point on the North Shore of Auckland. This aims to provide an immediate connection
between the Northern Busway and the Northern ferry service, along with other walking and
cycling routes in the area (NZTA, n.d.).

The width of the proposed shared path will be three metres and there are three route options:
1. A landward route on the western side of the motorway
2. A coastal edge route on the eastern side of the motorway
3. A seaward route on a boardwalk on the eastern side of the motorway

Figure 19. Three options of the Seapath (Steves, 2016)
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Figure 20. The proposed route (NZ Transport Agency, 2016)

NZTA prefers the first option for several reasons. Firstly, it will cost less than the other two plans,
because the existing Heath Reserve pedestrian overbridge, which is crucial for these two options,
is not suitable for cycle access, and it will cost many millions of dollars to upgrade it. Secondly,
Shoal Bay is an environmentally sensitive area, so construction and usage will have some impacts.
Thirdly, a landward route may easily connect current and future pedestrian and cycling paths.
NZTA also focuses on the bigger connectivity picture, and the map below (Figure 21) shows how
Seapath links to other existing and proposed projects.

17

Figure 21. Walking & Cycling network integration (NZ Transport Agency, 2016)

The design of Seapath utilises the inner and outer barriers as trusses to span the 18 metres
between each concrete abutment and support the shared path (NZTA, n.d.).

Figure 22. The existing path (Auckland Harbour Bridge Pathway Trust , 2013)
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Currently, because funding for the project is not secure, the design is at a standstill. The route of
SeaPath is still referential because it connects the termination of the proposed SkyPath to the
direction of North Shore town centre, and provides an appropriate access to the existing coastal
areas in Shoal Bay. The pity is that the Seapath only focuses on the connectivity aspect and does
not transform the existing coastal area, which means the project is practical and may be
accomplished simply, but does not solve the issue of the unavailability of the Shoal Bay littoral
space.

2.4.4 East West Link, New Zealand, proposed
The east west link will provide a new transport connection on the north side of the Mangere Inlet
between Onehunga and Penrose, providing improved connectivity for businesses and residents of
the area (NZTA, n.d.). The new transport link will connect between SH20 in Onehunga and SH1 at
the Mt Wellington Interchange. The project also includes improvements on SH1, through to
Princes Street, to improve connections to East Tamaki. The EWL also includes environmental
improvements through stormwater wetlands, a leachate containment bund along the Mangere
Inlet foreshore and planting/landscaping across the project alignment. Because this a huge and
complex case, I will concentrate more on the landscape and connection perspective in the
19

research for the project.

Figure 23. Map of the whole route (NZTA)

Figure 24. Key components (NZTA)
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Besides improving the transportation situation, the project also aims to provide safe and
accessible walking and cycling paths near the coastal area; for example, there will be better
public access to Mangere Inlet foreshore through a new coastal edge, in the form of paths for
walkers and cyclists. A focus of the design is creating a natural coastal edge along the foreshore
and providing a recreational coastal path on the outer edge of the road to maximise the views
and create some positive landscape effects. Figures 25 to 27 illustrate different types of coastal
edge design proposals, and the main components include a new headland and coastal path.

Figure 25. Foreshore section near Waikaraka Park (NZTA)

Figure 26. Foreshore section near Miami Parade
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Figure 27. Foreshore section near Waikaraka Cycleway (NZTA)

Figure 28. Nelson Street Interchange landscape plan (NZTA)
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Figure 29. Concept of view of new foreshore (NZTA)

In addition, there will be 18.4 ha of permanent filling of the coastal marine area to create dry
land with additional areas along the northern coastline of the Mangere Inlet including the
embankment, landscape features and wetland around the coastal marine area (NZTA, n.d.).

In conclusion, the East West Link is a huge and complex project with a significant value of
improving the transport situation in Auckland. In terms of landscape, the EWL plan proposes to
create more marine areas with easy and safe access for both pedestrian and cyclists. Another
point is to improve the landscape around the motorway with riparian planting and highway
corridors.
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2.5 Relevant Techniques
2.5.1 Beach nourishment
Beach nourishment is a soft structure stabilisation technique (Herrera, Gomez-Pina, Fages, De La
Casa & Munoz-Perez, 2010). It usually represents a process of adding sediment, usually sand, to a
beach that may be lost through longshore drift or erosion (Figures 31 & 32). Beach nourishment
can offer new, wider beaches and can mitigate storm damage to coastal structures by dissipating
energy across the surf zone, protecting upland structures and infrastructure from storm surges,
tsunamis and unusually high tides.

Figure 31. Before nourishment work, Gold
Coast (City of Gold Coast, 1988)

Figure 30. Goleta Beach nourishment process (Auther ,2003)

Figure 32. After nourishment, Gold Coast
(City of Gold Coast,1988)

The majority of beach fill projects include two main processes: mining or dredging sand from an
offshore source, and transporting it to the beach and bulldozing the fill into the water
(Beachapedia, 2015).
About 95% of beach fill sand comes from offshore deposits. Sand from these offshore sites is
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usually dredged and piped from the source site to the beach and bulldozed into place. Sand is
also dredged from inlets, lagoons and estuaries where sand accumulates. This sand must be
beach quality (Beachapedia, n.d.). After dredging or mining sand, the beach fill is transported by
truck or pipeline and then pumped as a slurry into large piles on the beach. Then a bulldozer is
used to push the fill out into the planned artificial profile. In some cases, the sand is also
redistributed gradually by natural factors, including waves and storms.

2.5.2 Pedestrian bridges
A pedestrian bridge is a bridge designed for pedestrians, cyclists, and even animals. A footbridge
aims to visually link two distinct areas or to signal a transaction. There are two types of
pedestrian bridge that are appropriate in coastal areas: overpass and boardwalk.
A pedestrian overpass presents an uninterrupted way for both pedestrians and cyclists that is
separated from motor vehicles (Pedestrian and Bicycle Information Center, n.d.). Overpasses
usually provide crossings where no pedestrian or bicycle facilities are available, for example, over
freeways and natural barriers. However, overpasses are often regarded as a last resort, because
they are costly and visually intrusive, and people prefer a more direct route.

Figure 33. The Melkwegbridge, The Netherlands

Figure 34. The Cirkelbroen Bridge, Denmark (Anders,

(Jeroen, 2015)

2015)

Another type of pedestrian bridge is a boardwalk. Boardwalks are usually used in coastal areas.
These are constructed walkways along beaches, usually built with wooden boards. A boardwalk
represents a safe, easy walking path and usually is free of dirt (Outdoor Structures Australia,
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2005). Boardwalks are frequently chosen for their natural look and to reduce the impact of
construction on the surroundings during construction and use, because of their renewable
materials.

Figure 35. Open wide boardwalk (Dale, 2017)

Figure 36. South Beach Trail Boardwalk, Virginia (WPL)

There are four main types of materials for the construction of boardwalks (Kebony, 2017) :
1. Pressure-treated wood: It is the most common material currently, is inexpensive and easy to
work with. However, it can leach chemicals into the ground and be harmful to wetlands and
groundwater.
2. Composite decking: This is a more environmentally friendly product compared with
pressure-treated wood and comes in different colors. The drawback is it will be extremely
slippery when wet due to its plastic coating, and it also heats up significantly in the sun.
3. Precast concrete: This is a more expensive choice, although it is a durable product; it does not
look natural and does not promote mould or algae growth in wet areas. It can be more difficult to
work with.
4. Modified wood: As the newest technologically advanced material, modified wood is
sustainable and eco-friendly. It is also durable, dense and easy to work with.
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2.5.3 Seawall
A seawall is a form of coastal defense constructed where the sea, and associated coastal
processes impact directly upon the landform of the coast. The purpose of a seawall is usually to
mitigate the impact of erosion on the coast, mainly by redirecting the waves back to the sea. As a
static feature, a seawall can conflict with the dynamic nature of the coast and impede the
exchange of sediments between land and sea.

Figure 37. Seawall in Vancouver (Ted)

Figure 38. Corpus Christi Seawall, Texas (Hdrinc)

There are various materials for seawalls, most commonly reinforced concrete, boulders, steel or
gabions.
There are two types of seawall: vertical walls and riprap embankments. A vertical seawall is
usually easy to construct and can deflect wave energy to protect the coastline. They are often
upright and sturdy walls, and sometimes piles are installed in front of them to diminish wave
energy, which can make the seawall more effective. Riprap embankments, or revetments, are
more suitable for low-impact areas. They are usually cheaper and can only break up the energy of
a small wave or lower the impact of erosion to some extent. A riprap embankment can start with
27

rubble mound, and the sea side of the mound is covered by porous rocks, sandbags or stones.

There are also other types of seawall structures (figure 39), but the most appropriate type for my
further design may be rubble-mound seawall, which is practical and looks natural in a coastal
area.

Figure 39. Different types of seawall structures (Caitlin, 2007))
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2.5.4 Groynes
A groyne is a relatively soft, hard engineering technique (Alex, n.d.). They are usually low-lying
active structures that extend out seaward. For areas with coastal erosion, the goal of a groyne is
to capture sand that moves down the beach by longshore drift and to create a larger space. The
new area can increase the distance that waves have to travel to reach the coast, and at the same
time the waves will lose most of their energy and reduce their impact on the shore.

Figure 40. Wooden groyne, Mundesley, UK (Micheal)

Figure 41. Rock groyne (Tomwsulcer)

There are four main types of groyne: wooden groyne, steel groyne, groyne of concrete elements
and rubble-mound groyne (Pilarczyk, 1996).
A wooden groyne is often a one- or two-row palisade and T-shaped structure. A one-row wooden
groyne is mostly partly permeable and can reduce erosive lee-side effects. This kind of groyne is
often cheap but has a low level of durability.
A steel groyne is often constructed of vertical sheet piling with various profiles, located
perpendicularly to the shoreline. They are impermeable structures.
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A groyne of concrete elements is a stable and long-lasting coastal structure. Because of the unit
weight, this kind of groyne requires suitable soil conditions and the appropriate foundations.

A rubble-mound groyne is a frequently used protective structure. They can be built as both loose
stones or various armour units. They are often mixed structures and strengthened inside by sheet
piling, and are relatively massive, durable and impermeable (Pilarczyk, 1996).

2.5.5 Rain gardens
A rain garden is a sustainable method to deal with stormwater, mainly by slowing down
stormwater flow and recharging fresh bodies of water (Auckland Council, n.d.). There are six key
components of a rain garden:
1. Rain garden soil mix: usually sandy loam or loamy sand that can filter pollutants;
2. Ponding area: space that can hold stormwater runoff until it seeps through the planting mix
and underdrain system;
3. Plants: plants that can help filter pollutants and look attractive;
4. Overflow system: additional bypass for excess flow when a pond is full;
5. Mulch or rock layer: layers which protect weeds and help prevent soil drying out;
6. Sand layer: additional stormwater filter that can remove pollutants passing through the plant
bed. It also keeps the soil within the rain garden.
A rain garden can be designed in all shapes and sizes, both formal and informal (University of
Florida, 2010). The efficiency depends on how large and deep a rain garden is, the draining
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quality of the soil and how much surface area will drain into the garden.

Figure 42. Rain garden mix in Auckland (Living Earth)

Figure 43. Rain garden, Auckland (Harper)

2.5.6 Constructed wetlands
Wetlands have a significant value in reducing the impact of flooding, mainly by absorbing waste
water and gradually releasing it into streams or rivers. Wetlands also improve water quality; as
water moves into a wetland, the flow rate decreases to allow sediments to settle out.

Figure

44.

Constructed

wetlands,

Philippines (SusanA secretariat, 2009)

Bayawan

City,

Figure

45.

Constructed

wetland,

Flintenbreite,

Germany (Nelson, 2010)

Constructed wetlands are artificial wetlands designed for a particular purpose or function. An
important goal can be managing stormwater runoff and reducing the risk of flooding. There are
two main types of constructed wetlands – surface flow and subsurface flow wetlands.
Surface flow wetlands are usually designed for treating wastewater or stormwater. They comprise
a shallow containment dam arrangement with a dense coverage of plants. Water often flows
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through the stems of plants 200mm-300mm above the surface (The Water & Carbon Group,
n.d.).
During design, the primary principles of wetlands are crucial, including hydrology modifiers,
contaminant sinks and wildlife centres (Robert, 2003). These functions are also suitable for the
proposed new parkland. Firstly, as hydrology modifiers, wetlands play a role like giant sponges
slowing down and absorbing excess stormwater runoff and then releasing it gradually. Next,
contaminant sinks help water move through a wetland filtrate sediment by a simple physical
process. Finally, in some watersheds, a crucial role of a wetland is to maintain the ecological
habitat. Wetland shorelines are usually dynamic and allow for development of different types of
vegetation and wildlife.

2.5.7 Salt marsh
A salt marsh means coastal salt marsh or tidal marsh, which is a coastal ecosystem in the upper
coastal intertidal zone between land and open salt water that is regularly flooded by the tides
(“Salt marsh”, 2017). Salt marshes usually occur in low-energy shorelines which can be stable or
submerged. Figure 48 shows a salt marsh along the Heathcote River in Christchurch.

Figure 46. An estuarine salt marsh along the Heathcote River, Christchurch, New Zealand
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A salt marsh is a significant transitional habitat between the seawater and the land, because it is
an estuary where fresh and salt water mix (Environmental Fact Sheet, 2004). In an intertidal
ecosystem, salt marshes can reduce the height of damaging waves and reduce the risk of coastal
erosion and flooding at the same time (University of Cambridge, 2014). In a laboratory
experiment, over a distance of 40 metres, the salt marsh reduced the height of large waves in
deep water by 18%, which makes it an effective tool to resist coastal erosion and flooding. As a
type of wetland, it can also reduce the amount of pollution in stormwater runoff.

33

Conclusion
Coastal areas reveal great value for New Zealanders, while there are a large number of debates
about permission for the public to access the coast. Therefore, for the wasted or unavailable
coastal space, the potential for accessibility is worthy of exploring. In terms of landscape
perspective, creating coastal availability and enhancing the connection between coast edge and
the public may be primary considerations.
According to the case studies, creating a connection may be the most practical solution when the
coastal area is severed by a motorway, and land reclamation or beach nourishment that not only
provides new linking but also creates more coastal space is an appropriate method. There are
also other techniques including boardwalks to make more connections, seawalls or revetments to
resist the coastal hazard, and constructed wetlands to mitigate the ecological loss caused by a
project.
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3 Site Introduction and Analysis
3.1 Site location
With one-third of New Zealand’s population, Auckland is the fastest-growing city in New Zealand,
with 3100 kilometres of coastline (Auckland Council, n.d.). There are a large number of coastal
areas in this city, and these vital places are meaningful for both public recreational and
environmental reasons. However, in some of these significant coastal areas the connections
between coast and people are severed by motorways. Onehunga Foreshore is one, and Shoal Bay
is another typical site reflecting the problem.

Figure 47. Auckland region (New Zealand

Figure 48. Site range

Communities)

3.2 Site context
3.2.1 Current Issue of access
Shoal Bay is an existing coastal area that is located on the eastern side of the Northern Motorway.
The community on the western side of the motorway is separated from the current coastline by
the wide and vital main road. In other words, it is difficult for people on the western side of the
motorway to reach the existing coastal area. Moreover, the current coastal area is somewhat
limited and dull, because there are only rocks and mud in the majority of the area (Figures 49 &
50).
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Figure 49 & 50. Existing coastal area in Shoal Bay (Kael, 2016)

For the whole site, there are only four access points. The first one is a carriageway which is under
the beginning of the Northern Motorway. This route is unclear and inconvenient because it is
under the motorway and follows a vertical direction, which means vehicles have to turn back to
reach the coastline. The second access is another carriageway that is similar to the first one, and
has a large platform with a coastal walkway linking the access, so this is more popular than the
first. The third access is an underpass that is just for pedestrians and cyclists. The last access, far
away from the underpass, is an overbridge, and it is also only available for pedestrians.

Figure 52. Carriageway
(Kael,2016)

Figure 54. Underpass
(Kael, 2016)

Figure 53. Carriageway
(Kael, 2016)

Figure 55. Overpass
(Kael. 2016)

Figure 51. Current access
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In fact, there is already a proposal for this issue called Naturepath (Forest & Bird, n.d.). The idea
aims to provide landward pedestrian and cycling routes which are different to my design concept,
but the existance of the proposal shows the urgency and significance of the solution to the
current problem.

3.2.2 Construction of the Motorway
The State Highway 1 near Shoal Bay is a 38-kilometre highway linking the centre of Auckland City
to Puhoi by the Hibiscus Coast and North Shore.
It plays a crucial role in Auckland’s transport; for instance, in the section between Esmonde Road
and Cook Street, there is an annual, average, daily traffic count of more than 100,000 vehicles per
day, and around 155,000 vehicles per day crossing the Harbour Bridge.

Figure 56. Shoal bay in 1940 (Retrolens)
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Although the Northern Motorway creates many benefits for the city’s development, it is the main
barrier for the public accessing the Shoal Bay coastal area. As seen in figure 56, before the
Northern Motorway was built, the whole coastal area was open for the community. However, the
connection was severed due to the construction of the motorway and the coastal area was
unavailable from then on.
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3.2.3 Site Health
Every site resembles a living organism and has its health (Willian & Kim, 2008). Before landscape
construction, judging whether the site is healthy or not is an absolute necessity. Although a site’s
health condition is different and it is almost impossible to define completely, it can be easier to
see when a site is in unhealthy, for instance, whether sites have erosion, pollution or are
supported by only a small percentage of plant and animal richness. Shoal Bay, the site I chose, is
facing many relevant issues, including erosion and limited flora and fauna; therefore, although
Shoal Bay has its own ecological value, the current coastal space is unhealthy to some extent.
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3.3 Site Analysis
3.3.1 Public transport
As seen in figure 57, in the Shoal Bay area, there are also many bus lines and ferry routes, which
mean people have more transportation options. However, there are not many direct access
points to get to the current coastal area, especially for drivers. The existing cycling path is also
very limited. These means the connection should be modified and meet the future transport
plan.

Figure 57. Public transport
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3.3.2 Coastal inundation
Coastal hazards are significant issues within Auckland region (NIWA, 2013), and one of the key
problems is coastal inundation. Coastal inundation is particularly likely when high tides, storm
surge and large waves occur at the same time. During this time, areas on the seaward side will be
more vulnerable.

Figure 58. Inundation in Northern Motorway (Draft Auckland Plan, 2011)
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Figure 59 illustrates that the majority of the motorway is at risk of coastal inundation. The main
reason for inundation in the site is sea level rise. Different areas have risks to different extents,
and the darker colour means higher risk. For example, the central part of the off ramps on Onewa
Road and some low-lying lands are very vulnerable, and the rest of the motorway is at lower risk.
In conclusion, the new design should consider methods to deal with the issue of inundation.

Figure 59. Coastal inundation area in the site

42

3.3.3 Flooding
Floods occur when water spills onto land that is usually dry, and are one of the New Zealand
costliest natural hazards (NIWA, n.d.). The main cause of flooding is heavy or prolonged rainfall
and high sea levels at river mouths. This map below (Figure 60) shows the flood-prone area in
Shoal Bay. Flood-prone areas are areas which may be flooded due to blockages in stormwater
systems. In the site, parts of the motorway and low-lying lands are flood-prone areas. Therefore,
more outlets for stormwater or protective function design are necessary in future works.

Figure 60. Flooding prone areas in the site
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Figure 61 shows the flood-sensitive areas in the site. Flood-sensitive areas mean the areas where
buildings and structures may be subject to some risks. Flood-sensitive areas are similar to the
flood-prone areas in Shoal Bay. Buildings and hard structures should be avoided in these areas.
High storm-tides and large waves contribute to flooding and erosion on the open coast. A
storm-tide is the peak of sea level during a storm event (NIWA, 2013). Waves also raise the
storm-tide level on the coastline. Flooding from rivers or stormwater is a significant contributor
to coastal inundation, especially when flood discharge is constrained.

Figure 61. Flooding sensitive area in the site
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3.3.4 Stormwater drainage
As mentioned, stormwater is a main cause of potential flooding and inundation and there are
clear guidelines for stormwater drainage by Auckland Council. Stormwater effects should be
reduced by constructed mitigative methods, and all drains should be clear of litter, debris or
other objects. Figure 62 shows the stormwater drainage system in the site. Almost the whole
area inland is under the cover of the stormwater drainage system, and the majority of drains are
main drains, then watercourses and open drains. There are also some box culverts as a kind of
drain. Future work should not block the outlets of all this drainage.

Figure 62. Stormwater drainage system in the site
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3.3.5 Elevation
Figure 63 shows the elevation in the coastal areas in Shoal Bay; the existing coastal areas are
lower than the motorway, while the elevation of the motorway is about 1 to 5 metres, while the
elevation of the community is higher. To protect coastal inundation and flood-risk areas, including
the motorway, the future design will have a higher elevation than the motorway. However, the
elevation of the proposed parkland should be controlled as well to avoid blocking the view from
drivers or visitors inland.

Figure 63. DEM in the site
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3.3.6 Ecological value
Ecologically, Shoal Bay is a crucial feeding and roosting area (Draft Auckland Unitary Plan, 2013).
Many species, like the Caspian tern, New Zealand dotterel, pied stilt, white-faced heron, pukeko,
kingfisher and gulls can be seen in this area. These areas have extensive shell banks and areas of
intertidal sand and mud, which create a complex habitat for a variety of animal and plant
communities. The intertidal area is an important wading bird feeding ground. Salt marsh and
mangrove communities grow on the margins of this area, protected by the shell banks near the
bays. As seen in figure 66, most of the coastal areas are significant ecological areas.

Figure 64. Significant ecological areas
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3.4 Theoretical research
Based on the previous research of Shoal Bay, the appropriate methods in a landscape perspective
to deal with the issue have to consider the coastal land availability and connectivity.

3.4.1 Coastal land availability
For coastal areas, public access may be affected by buildings, structures, infrastructure or other
activities, so they are usually limited (The RMA Quality Planning Resource, n.d.). In Shoal Bay, the
available esplanade is largely limited. Esplanade areas play a crucial role for a coast, for instance,
they can provide public access to or along rivers and the coast, enable public recreational use,
contribute to the management of natural hazards and enhance natural characters of coast and
riparian margins (The RMA Quality Planning Resource, n.d.). Although reclamation will affect the
ecological environment to some extent, there are still many appropriate methods to reduce the
impacts, such as rehabilitation and restoration of natural habitats and controlled contouring of
reclamation (NZTA, 2010).

3.4.2 Connectivity
Landscape connectivity usually refers to structural connectivity and functional connectivity (Katie,
Rob & Gary, n.d.). Structural connectivity presents the physical relationship between landscape
elements, and the functional connectivity describes the degree to which landscapes facilitate or
impede the movement of organisms. In a design phase, connectivity plays a significant role for all
users. After there is enough open space, more connections for vehicles, pedestrians and cyclists
are necessary.
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For a successful waterfront, the connection between coast and the urban district has an
important value. A scenic coast landscape will attract a large number of users from the
community, therefore the linking is absolutely crucial for social function. In New Zealand, there
are 11 cities which have central business districts connected with the coast. Their combined
number of residents reaches 2.4 million or 53% of the country’s total population (Environmental
Guide, 2015). Nine of these cities retain connections to traditional port activities, including
Auckland. New Zealand cities follow many international examples of change in urban waterfronts,
for example, expanding and moving the port facilities further away from the city centre to reduce
the footprint or making the waterfront into multifunctional mixed-use developments. These
provide more opportunities for new residential areas and economic activities (Environment
Guide, 2015).

Figure 65. Auckland waterfront (Zara, 2012)

49

Conclusion
The site, Shoal Bay, is located near to the CBD of Auckland, and has great potential to be an urban
waterfront. However, Shoal Bay is also currently facing several types of issues, including coastal
inundation and flooding risk, unclear access points and limited coastal area. Like the Onehunga
foreshore case, the coast was open to the community at Northcote Point before the motorway
was built, and the coastal area became inaccessible. These are the main goals that the further
design aims to address, but there is another difficulty that Shoal Bay is an significant ecological
area, crucial for seabirds specifically. Therefore, the further design has to focus on the impact on
seabirds as well.
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4 Design Evolution

4.1 Feasibility
4.1.1 General considerations
Based on further research into shoreline protection and management projects, there are several
considerations before proceeding with design:
1. Understand the dynamic natural landscape of coastal areas, as well as focusing on the coastal
areas which have more significant value for human activities than preserving the natural coastal
resource.
2. Keep special sections of the coast for conservation of natural habitats.
3. Minimise the use of coastal protection schemes, give high priority to the quality of the coastal
resource, and concentrate on shore protection.
4. Preserve the natural variation in the coastal landscape.
5. Maintain and improve public access to and along beaches.
6. Reduce potential pollution and enhance sustainable utilisation of coastal waters.

51

4.1.2 Landform analysis

Figure 66. Open estuary in the site

According to figure 66, the main landform to seaward is open estuary. An estuary is defined as a
partially enclosed coastal body of water where fresh water from the land meets and mixes with
salt water from the ocean (NIWA, n.d.). Estuaries are usually where rivers meet sea, and also
areas in which salt water may be diluted with fresh water. Fresh water, which is lighter than salt
water, tends to form a distinct layer that floats on the surface of the estuary. Estuaries are crucial
transition areas between water and land with ecological, biological and chemical value.
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4.1.3 Motorway noise analysis
Because there will be proposed coastal park from land reclamation in the existing Shoal Bay
marine area, there are many limitations and problems to be considered. A crucial issue is the
impact of noise from the nearby motorway on visitors in the redeveloped coastal space. It is clear
that the Northern Motorway, as one of the busiest motorways in Auckland, will create much
noise pollution. In some sections in Auckland, NZTA is already preparing to install noise barriers
to mitigate the noise pollution, such as in Ellerslie.

Figure 67. Relevant news (Radio New Zealand)

Fortunately, there are several landscape methods to mitigate the noise:
1. Install a fence
A tall fence helps reflect noise waves behind it and the more solid the fence, the more effective it
will be (Install It Direct, n.d.). A suitable choice is a masonry fence, for instance, brick, stone or
stuccoed concrete. Gaps that sound waves can penetrate are important points; for example,
many wood fence have gaps between soil and the bottom of the fence.
2. Water feature
Running water can create white noise which is pleasing to the brain and mitigates the
undesirable noise (Install It Direct, n.d.). The installations usually require a recirculating pump to
keep water moving without drainage or added water. The water feature does not have to be large
but should be close to visitors to be effective. A fountain is an appropriate example.
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3. Noise-blocking plants
Dense growth of plants is a common method in urban areas (Install It Direct, n.d.). The advantage
is these plants can absorb noise best at high frequencies. Evergreen shrubs are best because they
can provide a year-round reduction, and broadleaf evergreens are more effective.

4. Noise barriers
Roadside noise barriers are commonly used to mitigate the motorway noise in New Zealand
(NZTA State Highway Noise Barrier Design Guide, 2010). The noise barriers include wall-type
structures, berms or gradient design. Noise barriers should be effective and visually blend with
the surrounding environment. Fences and vegetation are all noise barriers, and there are some
gradient terraces as barriers as well in my design.
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4.1.4 Natural habitats & seabirds in Shoal Bay
There are a range of habitats associated with the area in Shoal Bay (NZTA, 2010). The main
existing types of habitats encompass mangroves, salt marsh, salt meadow, freshwater influenced
salt marsh/meadow, shell banks and roadside (Figures 68 & 69). The saline community in Shoal
Bay is described as “outstanding” and contains mangroves, salt marsh, salt meadow and shell
bank vegetation communities.

Figure 68. Marine habitats in part A
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Figure 69. Marine habitats in part B
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Mangrove

Figure 70. Mangrove in site range

Figure 70 illustrates the existing mangroves in the site. The mangrove community occupies 140.3
hectares in Shoal Bay, especially in sheltered areas around the coastal margin. Mangroves have
significant value for both resisting flooding and cleaning watercourses, and they can also be an
ideal natural habitat. Therefore, these mangroves are precious ecological elements. The water
source of the proposed wetlands in the new parkland will run through the mangroves to improve
the salt water quality.
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Salt marsh
Salt marsh communities in Shoal Bay have particular ecological significance (NZTA, 2010). Local
patches of salt marsh jointed wire rush and coastal inundation grass occur in places on the
landward margin of mangroves, where periodic inundation by high spring tides occurs.

Shell banks
Shell banks located adjacent to the seaward margin of Northern Motorway are sparsely
vegetated with patches of glasswort and suaeda (NZTA, 2010). These shell banks belong to the
coastal protection area. Sulphur Beach, a small sandy beach at the mouth of Onepoto lagoon,
contains a mixture of mangrove, salt marsh and salt meadow vegetation.

The construction and operation of the
busway resulted in a high level of loss and
disturbance of the shorebirds’ habitats
(NZTA). Historically, the City of Cork shell
banks, located 100 metres east of the
mainland, were a suitable nesting site
(Figure 71). Therefore, the proposed
parkland will create additional habitats as
nesting points, with a higher elevation to
Figure 71. North Shore Busway (Auckland Council)

resist the coastal inundation.
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Shore birds

Figure 72. Shore bird species analysis

There are more than 26 shorebird species known to use habitats within Shoal Bay; figure 73
illustrates the main species (NZTA, 2010). Although habitats within Shoal Bay are significant for
the range of shorebirds, the best-known area is the nest of shell banks, which is adjacent to the
highway, for breeding NZ dotterels. Therefore, the ecological mitigation process will focus more
on NZ dotterels and other endangered species. Firstly, it will incorporate shaping and contouring
to minimise disturbance, and create revetment to reduce flection. Secondly, it will create
additional habitats that suit these vulnerable shorebirds, for example, more sandy beaches and
lawn areas for NZ dotterels. Thirdly, it will construct new, sandy beaches and compensate for
losses in sediment supply, which are important for some shorebirds’ breeding, including NZ
dotterels.

Figure 73. NZ dotterel (Gin, 2008)

Figure 74. Oystercatcher (Harrison, 2009)

Figure 75. Wrybill (Craig, 2006)
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There are many species of shorebird which are not threatened, which means the population is
quite stable or even increasing, for instance, the white-faced heron and New Zealand kingfisher
(Conservation status of New Zealand birds, 2016); therefore the impact of the project on the
coastal ecology can be limited to some extent.

Figure 76. Existing fencing area for shorebirds
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Figure 76 shows the existing ecological habitat area for NZ dotterels; this elongated area is
surrounded by high fencing and protects the shorebirds from disturbance by humans, dogs and
predators. The approximate length of the section is 280 metres and width is 4 to 5 metres.

4.1.5 Previous project in Shoal Bay
The additional Waitemata Harbour Crossing is a proposed project that will enable more options
for movement of people and freight across the harbour (NZTA, n,d.). The location is similar to my
research site, and many studies and reports are valuable and can prove the feasibility; within the
key elements are coastal process like reclamation and ecological mitigation during and after
construction.

Figure 77. Site of Additional Waitemata Harbour Crossing. (NZTA, n.d.)
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Land Reclamation
Besides building rail tunnels or road bridge as new connections, land reclamation is also a crucial
part in the process.

Figure 78 shows the proposed reclamation
areas in AWHC project. The yellow area is the
approximate

location

of

the

reclamation

required for the two options in the project
(NZTA, 2010). The magenta area is the location
of reclamation and structures associated with
the road and rail viaducts. The reclamation will
remove a portion of the upper intertidal zone of
Shoal Bay that is currently occupied by natural,
low sloping intertidal sand and mudflat which
transitions to sand and shell beach ridge. The
location and shape of the reclamation area can
be valuable for my own proposal.

Figure78. Proposed land reclamation in AWHC porject
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Ecological perspective
In order to mitigate the negative ecological effect of the project, there are many studies and
assessments of natural habitats in Shoal Bay in the process report. Because of the reclamation,
the small Sulphur Beach will be lost as a significant habitat for nesting and roosting shorebirds. In
the City of Cork shell banks, no direct loss occurred as a result of construction. Therefore, there is
no direct effect on the habitats of shorebirds. Most mangrove habitats will be avoided during
construction.
Therefore, the main ecological mitigation concentrates on Sulphur Beach. From the report,
mitigation includes creation of new nesting habitats and predator control to increase nest success
and overall shorebird productivity (NZTA, 2010). The key elements are identification of a location
suitable for intertidal roost and construction needs for NZ dotterels’ shell bank nesting site.
Sea-level rise will be taken into account during new roost construction as well.
In conclusion, according to the proposed AWHC project, land reclamation in Shoal Bay is feasible,
negative effects on ecological habitats are inevitable, however, appropriate design methods and
mitigation can help reduce the impact. Redesign of new roost habitats has the potential to both
provide new nesting areas and protect shorebirds from predation as well.
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4.2 Design preparation
4.2.1 The proposed outline
Combining the site analysis and case studies, the first plan of my project is a coastal park in Shoal
Bay, with the main components including reclaimed parkland and beach. As seen in figure 79,
there will be two main parts of the proposed parkland, linked by an elongated boardwalk. An
important reason for the proposed division is to avoid blocking the stream outlet which is at the
end of the proposed southern side of the parkland. Another stream outlet at the end of the
northern side of the parkland decides the end points and shape as well. The southern part
connects the existing coastal terrace with the boat ramp and car park, which provides convenient
access for drivers, cyclists, pedestrian or even voyagers.
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Figure 79. Proposed site outline

4.2.2 Edge
The edge of the coastal park is a crucial consideration in the project. How the new land connects
the motorway, existing facilities and the sea can be decided from the original site condition and
the function of the new site points.
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The figure 80 illustrates the existing coastal
walkway from the terrace to the exit of the
underpass; it is also the connection between
the motorway and coastal area. Therefore, it
will be kept in the design. Apart from this
pedestrian path, there is no more walkway as
connections along the motorway, so the edge
should be created, for example, with fence or
vegetation to block the noise or pollution.
The current muddy areas should become
open and recreational space.

Figure 80. Existing pedestrian

Figure 81. Existing walkway

Figure 82. Muddy areas along the motorway

The figures 81 & 82 show the current walkway and muddy areas; there is already a seawall to
protect the site from flooding, however, the majority of coastal areas are not available because
there is no access after the end of the walkway.
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4.2.3 Compartmentalisation
According to the landform and function, the proposed reclaimed land is mainly
compartmentalised into two different areas (Figure 83).
Currently, the coastal space in part A is virtually a short coastal walkway between the terrace and
exit of the underpass and a small Sulphur Beach. It will be the main access of the new coastal
park, connected to the proposed Skypath, and the current terrace provides existing access, a
place for parking and a boat ramp.

n

Figure 83. Compartmentalization
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Figure 84. Existing terrace

Figure 85. Exit of underpass

Figure 84 illustrates the terrace which already provides access, car park and a boat ramp, also
with a perfect view. Figure 85 shows the exit of the underpass, though there is a lawn area, but it
is limited with no pedestrian choice. This site will be the end of the proposed Skypath. Therefore,
although currently the whole part A is narrow and limited, it will be the first main parkland after
the design.

Part B is a riffle which is opposite the community and Tuff Crater Reserve. This riffle is almost
unavailable for people; though there is a pedestrian overpass linking the community and the
coast area, the open space in the marine area is narrow and almost wasted. Figures 86 to 89
show the current local situation.

Figure 86. Riffle in part B

Figure 87. Riffle in part B

Figure 88. Riffle in part B

Figure 89. Blocked area in
part B
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4.2.4 Social integrated adaption
Based on the land use and function, the new coastal park should be integrated with the
surrounding context. Although the majority of the surrounding land is used for residential areas
apart from the motorway, there are still some significant social sites. There are two small town
centres in the area surrounding the site (Figure 90). The distance from the site to these town
centres is not far, nearly 1.1 kilometres, so after visiting the park people can drive, ride or walk to
these places.

Figure 90. Town centre
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Figure 91 illustrates the existing parks that
are near the site. The small one is Stafford
Park, the large one is Onepoto Domain.
Stafford

Park

provides

a

pipe

for

skateboarding, while Onepoto is an ideal
place for riding and hiking.

Figure 91. Existing park

The endpoint of the northern parkland is very
close to the AUT University North Shore
Campus (Figure 92). Therefore, students from
the university can visit here frequently.

Figure 92. AUT University North Shore Campus.
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4.2.5 Elevation analysis
According to the coastal inundation map, the boundaries of the area at risk of coastal inundation
are a key element to help decide the elevation of the proposed land. The elevation should be
determined by the elevation of the risk areas and also the water level; in this way the whole new
parkland plays a role as an integrated protective element from the coastal inundation. Figure 93
illustrates the overlay of the coastal inundation map and contour of the site, and we can get the
range of the elevation of the risk areas, which is from 2 metres to 4.25 metres in area A, and 1.5
metres to 4.25 metres in part B.

Figure 93. Overlay of the coastal inundation area and contour
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Water level
Besides the elevation of the coastal inundation area, water level is another crucial factor to
determine the elevation of the proposed parkland. Based on New Zealand hydrographic authority
tide prediction (Figures 94 to 97), the average mean high water spring (MHWS) is about 3.3
metres, while the mean low water spring (MLWS) is around 0.4 metre, and the average sea level
is about 1.85 metres.

Figure 94. Water level in Jan, 2017

Figure 95. Water level in April, 2017
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Figure 96. Water level in August, 2017

Figure 97. Water level in December ,2017
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Combining the DEM and NZ chart 5322
(Figure 98), which shows the water level
in Auckland Harbour east, we can find the
relevance between elevation and water
level and illustrate them in cross sections.
Based on the elevation analysis of the at
risk land and the water level in the site,
the initial proposed elevation of the
parkland is 4.5 metres. However, the
height of the new parkland should be
controlled to avoid blocking the view for
drivers and visitors inland.

Figure 98. NZ chart 5322
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4.2.6 Resilience, biodiversity and ecological integrity
Unfortunately, with urban development, no matter how effectively design is proposed for a site,
the ecological integrity may never be completely restored to historic levels (Nancy & Ken, 2010).
A common goal is to build sites and urban fabric that enable valued environmental processes and
structures to be resilient to change over time, while also promoting diversity and health in both
natural and human communities.
In my project, the new Shoal Bay coast will not only create broad available and recreational space,
but also provide connection between people and nature in ways that remain as natural habitats,
create additional roost and nest points, and combine human social necessity with ecological
restoration. Proposed habitats with predator and disturbance control will be ideal places for
human recreation.
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4.3 Design Plan
4.3.1 First design plan

Figure 99. First plan
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Based on the beach nourishment technique, there will be a coastal park as the main body of the
project (Figure 99). In part A, there is a parkland that starts the first access (carriageway) and the
existing terrace and ends with a proposed boardwalk that connects part B, while part B is another
similar-style parkland. In the new coastal park, there are four reclaimed beach sections. There are
central plazas that are mainly composed of hard structure and timber decking in both part A and
B. Timber decking can provide recreational space and viewing platforms as well. Also, surrounded
by compact distribution of lawn areas, some sandy areas play roles as entertainment or picnic
space. From an ecological perspective, several pieces of constructed wetland provide new
habitats for shorebirds and also create interest for visitors. There are also shared paths for
pedestrians and bikes.
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4.3.2 Cross section

Figure 100. Cross section in first plan

As seen in figure 100, there are seven cross sections to show details, mainly about elevation in
the first design proposal. The key elements include coastal protection, noise resistance,
recreational and ecological consideration.
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Figure 101. Cross section 1-1

Based on the existing walkway, there will be a main path for both pedestrians, cyclists and vehicle
access, which is separated from the motorway by a glass fence wall. In this way, visitors can be
protected from the noise and polluted air from the busy traffic flow, without blocking the driver’s
seaward view. Over a broad lawn area, there is a boardwalk so visitors can enjoy the sea close by.
Between parkland and ground, there is landfill. The current sea level is in a range of 0.3 metres to
2.4 metres, while the elevation of the parkland will be about 5 metres high according to the
analysis. (Figure 101).

Figure 102. Cross section 2-2

Figure 102 shows a second cross section in part A. There will be a sandy area as open space in
lawn, for human activities, like picnics or resting. On the seaward side of the main parkland, a
large timber deck is proposed, and the space beneath the deck is hollow, with some posts. At the
end of the deck, there will be a small viewing deck with balustrade butting into the sea.
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Figure 103. Cross section 3-3

Figure 104. Cross section 4-4

Figures 103 & 104 illustrate another cross section in part A. Besides the lawn areas, timber
decking and hard structure as playground, the edge to the seaside plays an important role as
protection; it is mainly gradient seawalls and revetments (rubble mound).

Figure 105. Cross section 5-5
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Figure 106. Cross section 6-6

Figure 107. Cross section 7-7

Cross sections 105 to 107 show the elevation and details in part B. Similar to part A, the elevation
of the main parkland will be at least 1 metre higher than the mean high sea level. And there are
lawn areas, timber decking and gravel areas as main components. There are also several
constructed wetlands for an ecological perspective, including mitigating the ecological loss after
hard construction.
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4.4 Second design plan
As a result of further research, the first design plan needs modification to satisfy requirements in
terms of various perspectives; for instance, the previous plan does not consider the connection
to the proposed Skypath and whether it meets the ecological principle or not.
In the second plan, there are four vital perspectives, which are availability, connectivity,
protection and ecology. Therefore, the new plan, with consideration of these four themes, will
make the new parkland more integrated with the existing natural environment, adjusted to suit
the proposed projects in Shoal Bay, and provide more convenience and protection, and also a
better experience for visitors.

4.4.1 Skypath
After rethinking the start of the proposed parkland, the connection between the project and the
proposed Skypath is necessary. It will also be the key element of the theme: connectivity. Skypath
is a transformation project to provide a shared path from the city centre side to the North Shore
along the Harbour Bridge (Auckland Harbour Bridge Pathway Trust, 2013). The project will
propose an attractive and enclosed facility for users and visitors (Figure 109). As a link from the
city centre to the North Shore, the proposed Skypath may create a direct connection to the ferry
terminal at Queen Street, Princes Street access for residents, and the proposed Seapath
connection to Takapuna.
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Figure 108. Skypath (Bike Auckland,2014)

Figure 109. Proposed landing point of Skypath (Greater Auckland, 2013)

In order to connect my design parkland to Skypath, I will concentrate on the terminal of Skypath
in Northcote Point. According to figure 110, the proposed exits include the path to the ferry
terminal, Te Onewa, Princes Street and a terrace, which is also the starting point of Seapath. In
my proposal, the terminal point of Skypath stands for the starting point of the new parkland.
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4.4.2 Ecological consideration
According to further ecological analysis, the main goal of the project is: firstly, avoiding or
mitigating the negative impacts on the current ecological environment; and, secondly, creating
more ecological spaces, on both current ecological locations and other coastal areas, which are
currently inaccessible.
In order to mitigate the possible ecological loss caused by the construction, the method is to keep
majority of the ecologically significant areas, and for some areas that have to be redesigned, like
beach reclamation areas, the valuable location will be recreated as a similar type of ecological
space. The project will provide wider and more manageable green and open space for seabirds,
including wild lawn areas and new beaches to replace the marine habitats that may be affected.
Combining with previous studies, retaining some significant sites and avoiding hard structures is
necessary. Figures 110 and 111 illustrate the overlap of the project outline of the main parkland
with the marine habitats; it is obvious that in the first part, the main habitats that are affected
are oyster beds, shell-covered mud and gloopy mud, and combined with the previous study, the
main species that will be influenced are reef heron and white-faced heron, which are not
endangered species, and it will not affect NZ dotterels much. Moreover, new lawn area and
reclaimed beach can be another ideal habitat for NZ dotterels and other shorebirds. The situation
is similar in the second parkland, where the main affected area is shell-covered mud.

Figure 110. Overlap of project outline with marine habitats of part A
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Figure 111. Overlap of project outline with marine habitats of part B
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4.4.3 Elevation analysis

Figure 112. Elevation analysis
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4.4.3 Second plan

Figure 113. Proposal of the second plan
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As seen in figure 113, the new plan is a combined natural and modern-style coastal park. There is
a boardwalk connecting the main parkland to the platform and the terminal of the proposed
Skypath. Both the two main parklands consist of lawn and gravel area, and the central plaza in
each part, which is surrounded by large constructed wetland and salt marsh, provides social and
recreational space for visitors. All lawn, beaches and wetlands are potential habitats for
shorebirds, with dogs and a predator control plan. Several pieces of timber decking provide
chances to get close to water and better views. Between the beach and main parkland, there is
an elongated revetment as protection from coastal erosion and inundation. There are also some
public facilities, including benches, picnic areas and landscape nodes.
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4.4.4 Connection to the proposed Skypath
As the beginning point of the park, under one of the key principles – connectivity – the design of
the connection to the terminal of the Skypath is crucial for the whole project.

Figure 114. Current situation of the terminal of the Skypath

Figure 115. Terminal of the Skypath

Figure 116. First carriageway and the platform

Figure 117. Current platform

As seen in figures 114 and 115, there is a public car park at the terminal of the Skypath, which is
also an open space, though it is located under the motorway. This space is also connected to the
first carriageway and the platform (figures 116 & 117). Although the motorway and the piers limit
the area, it can still be the start of the proposed project.
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Figure 118. The connection to the Skypath terminal
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Figure 118 illustrates the design of the connection between the Skypath and the new parkland. In
order to unify the whole park’s design, the existing platform is redeveloped into lawn and gravel
areas, which are the main components of the new parkland. In this way, the existing coastal
platform will be more open to the public and integrated to the whole project. The current open
space (car park) will be maintained and there will be a specific district that is replanned to new
car park, with further proposed pedestrian and vehicle paths. Finally, a boardwalk links the
platform and the main parkland along the motorway, which is also a natural coastal walkway with
views of the city and whole bay. Considering the predicted 1 metre sea-level rise, the elevation of
the boardwalk is about 4.25 to 4.5 metres, which is higher than the platform.
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4.4.5 Part A

Figure 119. Plan of part A
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Figure 119 shows the masterplan of the first main parkland (Part A). The southern platform is
maintained and connected to the end of the Skypath as the starting point of the reclaimed
parkland. Following the boardwalk, which links the two platforms, the main parkland includes an
elongated reclaimed beach, and several lawn and gravel areas as the main open space. The
central plaza with constructed wetlands are the main social areas while also making the parkland
into a modern style. Between the lawn area and the beach, there is a revetment as a protective
functional element. For cyclists, there is a proposed shared path along the edge of the parkland,
separated from the motorway by a transparent fence, while several pedestrian paths in the
parkland are also created. The distribution and components including lawn areas and beach can
be new habitats for shorebirds, and in the gravel areas there are some rocky areas which are
potential habitats for shorebirds after management. The constructed wetland and salt marsh,
which can protect the parkland from flooding, is another proposed habitat. For the shorebirds,
there is a specific seabird zone located in the starting area of the main land of part A. Finally, the
elevation of the parkland is controlled to be about 4.5 metres to provide protection for the inland
area from coastal inundation.
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Cross section of part A

Figure 120. Cross section map in part A
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Cross section 1-1

Figure 121. Cross section 1-1

Next to the existing platform, a new lawn section is proposed which links the platform and the
car park. As the terminal of the proposed Skypath and also the starting point of the whole project,
the open space under the motorway will be mostly maintained as it is. The only modification is
the new plan for the car park, new shared path and vehicle path to connect the Skypath to the
proposed new park (figure 121). As seen in this figure, the current sea level is about 1.85 metres,
while the MHWS is 3.3 metres, so even in the case of a one-metre sea-level rise, the whole
platform can still work.
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Cross section 2-2

Figure 122. Cross section 2-2

Figure 122 illustrates the cross section 2-2, which mainly shows the proposed boardwalk that
connects the two existing platforms. The height control takes into consideration the predicted
sea-level rise. As a coastal walkway along the motorway, it will provide broad and spectacular
views for pedestrians.

Cross section 3-3

Figure 123. Cross section 3-3
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As seen in figure 123, the height of the main parkland is about 1.5 metres higher than the current
motorway. In this way, the whole parkland can play a role as a natural barrier, while also
providing some appropriate ecological habitats for shorebirds. A revetment is another protective
functional method for both coastal erosion and inundation.

Cross section 4-4

Figure 124. Cross section 4-4

Figure 124 illustrates the cross section of the existing underpass and the proposed parkland.
There is a new exit from the underpass that is integrated into the plaza. Compared with the
current situation, pedestrians will emerge from the underpass into a larger, available space with
open views. The constructed wetlands are not only the landscape node, but also a protective
functional element against possible flooding.
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Perspective

Figure 125. Central area in part A

Figure 126.Constructed wetland in part A
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The main parkland contains several large lawn areas, gravel areas, rocky areas, constructed
wetlands, central plaza and timber decking. The new lawn, wetlands and beach have ecological
value for shorebirds, and the central plaza and timber decking are the main open space for
human activity. There is an elongated rock revetment between the main parkland and the new
beach, which is a measure to protect the park and motorway from coastal inundation.
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4.4.6 Part B
Graph 127 shows the plan of part B. Starting with the long boardwalk connecting the two main
parklands, similar to part A, there is also a continuous beach section, separated lawn areas,
gravel areas, central plaza with a formal style, constructed wetlands with salt marsh and
revetment between beach and lawns. The exit of the overpass is upgraded to be integrated with
the new park. The terminal point of the parkland links to the proposed cycle path along the
motorway that make the whole connection coherent.
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Figure 127. Plan of part B
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Cross section of part B

Figure 128. Cross section map of part B
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Cross section 5-5

Figure 129. Cross section 5-5

Cross section 5-5 (Figure 129) shows the proposed boardwalk. The existing vegetation including
mangrove and mudflat will be maintained in this area to mitigate the ecological loss, and the
boardwalk and timber decking provide a connection and a viewing deck for visitors.

Cross section 6-6

Figure 130. Cross section 6-6
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Figure 130 illustrates the second main parkland, which has a similar style to part A. Large areas of
lawn, gravel and beach are the main components, with shared and pedestrian paths and
revetment. The gap between motorway and the parkland is modelled terrain due to the elevation
difference, and it is also a type of noise barrier.

Cross section 7-7

Figure 131. Cross section 7-7

As seen in figure 131, the plaza of the proposed parkland connects the upgraded overpass and,
along with the wetlands, can provide open views for visitors. There are picnic areas between the
lawn area and the revetment. Height control is still essential for the predicted sea-level rise and
probable coastal inundation.
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Perspective

Figure 132. Central area in part B

The multifunctional plaza is the core of the parkland, which is similar to part A. Besides the
criss-cross pedestrian walkway, there are two main timber decking and gravel areas at a lower
elevation. Public facilities, benches and landscape nodes can satisfy visitors' basic requirements
while they spend time in the park. Ecologically, there will be some planned rocky habitats that
are protected by fencing from disturbance by people or dogs.
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Figure 133. Terminal in part B
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4.4.7 Connectivity
As the main purpose of the project, the connection functionality is a crucial goal. Currently, for
the southern to northern direction, the only route is a short pedestrian coastal walkway from the
second carriageway ending at the exit of the underpass. Therefore, in order to achieve the goal of
connectivity, all the current access points that connect the community to the coastal edge are
retained. Next, through beach nourishment, the whole proposed new parkland and boardwalk
can play a role as a new connection from the Skypath to the proposed new cycle route to
Takapuna (Figure 134). The development aims to create direct links south to north, and also
makes the potential urban coastal space available and valuable.
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Figure 134. Connectivity
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4.4.8 Seabird zone
There will be two main specific ecological areas for seabirds that can be recognised as “seabird
zones”. The design of the zones is based on characteristics of the seabirds in Shoal Bay. The most
important species, northern New Zealand dotterels, as an example, usually breed on sandy
beaches, sandy spits, grassed area and bare earth (Dowding & Davis, 2007). The main threats for
them are, firstly, predators like stoats, cats and hedgehogs; then flooding and crushing of nests;
finally, disturbance from people, vehicles and dogs during breeding. People should keep a
distance about 10 metres away when they see a nest, and 50 metres when there are eggs (NZTA,
2012).
Figures 119 and 127 illustrate the proposed range of the seabird zones in parts A and B. These
two areas, which are controlled by predator-proof fences and timber fences with chain, have
potential to be ideal spaces for the seabirds. Compared with the existing fencing area (Figure 76),
the proposed sections are much wider and can prevent human, dogs and even predators by high
fencing protection and signboards. In order to satisfy the birds’ requirements for habitats,
especially the endangered species in Shoal Bay, these seabird zones are open and connected to
water’s edge with the components of grasses, sandy areas and rocks, which are similar to the
existing condition. Because the proposed ecological areas are forbidden to humans, their
locations will not be in central parts or human activity spaces, and the fencing will be see-through
to avoid making these areas closed visually.

Figure 135. Seabird zone in part A
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FIgure 136. Seabird zone in part B

As seen in figure 135, which shows the design of the seabird zone in part A, there is an individual
section for seabirds only. The section of beach and the grass areas with an elevation difference
are protected by two types of fences. Unlike the fenced area, there is also a buffer lawn area for
people and seabirds without a fence, especially available for some species that are not afraid of
people. The form of the seabird zone in part B is same (figure 136).
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5 Design reflection
In the research, there are four primary perspectives, which are availability, connectivity,
protection and ecological mitigation, as well as the basic principles to achieve a design which is
appropriate to the research question “How can landscape strategy make the unavailable coastal
areas that are influenced by motorways more accessible?”. The project was conceived in
response to the issue that the access points to coastal areas are limited as a result of urban
development. Some city constructions such as motorways can sever people’s connections to
coastal spaces and make these valuable areas inaccessible. In addition, there are large areas of
waterfront spaces that have great potential to be developed, however, due to the limitations of
the location or ecological considerations, they can remain undeveloped for a long time. The
project aims to provide some landscape architecture ideas as solutions to these issues.

Availability benefits
In the site, Shoal Bay, the existing narrow and limited coastal area, which is almost inaccessible,
cannot meet the community’s requirements. Although the site already has some ecological
areas for seabirds, the current coastal strip is virtually unused from a people’ perspective and the
relevant agencies discourage the majority of types of development in Shoal Bay so it remains a
breeding space for endangered seabirds (Forest & birds, n.d.).
By means of land reclamation, as in the case study of Onehunga foreshore, the existing coastal
space will have potential to be developed as a new urban waterfront. The design will not only
enhance the connection between the community and the coastal edge, but also create more
open space for people and larger ecological areas for seabirds.

Connectivity benefits
Compared with the current three unclear access points, the main parkland and boardwalk can be
regarded as an integrated linked element. The project connects the ending point of the proposed
Skypath and the cycle path to the town centre of the North Shore. New shared and pedestrian
paths will enhance the connectivity of the whole coastal park.
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Protection benefits
Coastal inundation is a predicted and threatening risk for the site, while the current coastal area
is mainly made of mudflats and cannot resist coastal hazards. Therefore, the project creates a
parkland with a higher elevation than the adjacent motorway and the mean high water spring
tide, and this can play a role as the first barrier to coastal inundation for the motorway and then
the adjacent inland housing areas. There are other facilities on the proposed parkland, including
constructed wetlands and revetments, which can be regarded as the second protective solutions.

Ecological mitigation
Land reclamation and other construction can cause ecological loss, without a doubt, therefore,
how to mitigate the impact from an ecological perspective is also a mission of the design.
Although the current coastal area is a significant ecological area, the real used land (like the
fenced area for NZ dotterels) is limited, and the majority of land is not utilised to a large extent.
Through the design, there will be much broader ecological space for these seabirds, with specific
detailed design based on the habits of different seabirds, to make more appropriate space for
them.

Consequently, the project creates more available coastal space, enhances the connection
between the community and the coast and the proposed Skypath with Takapuna, the closest
North Shore town centre, and provides a protective barrier to coastal inundation to ensure the
safety of the at-risk motorway and community. Moreover, some landscape strategies to decrease
the ecological loss caused by construction can retain the ecological functions of the site to a large
extent.

112

6 Conclusion

Research question:
How can landscape strategy make the unavailable coastal areas that are influenced by motorways
more accessible?

Aims and objectives:
This research aimed to explore possibilities to figure out the current issues in the site – Shoal Bay,
namely the situation that the coastal area is virtually wasted in terms of people’s activities,
access points are unclear and hard to get to, and large areas of the motorway and community
housing are currently under coastal inundation risk. For this design, there were four objectives:


Understand the historical background knowledge about coastal access in New Zealand



Review case studies which deal with similar issues and consider the possible techniques that
may be used in further design



Determine the design site and analyse the site from four main perspectives: connectivity,
availability, protection and ecological perspective



Put forward a design proposition that can solve the majority of existing and further issues

The site:
Shoal Bay, an open coast that is located between the Auckland city centre and Takapuna, has a
great potential to be developed as a new coastal landmark. Due to the motorway, the existing
coastal area is rather inaccessible and underused, and is made up of mudflat, several
discontinuous open spaces, as well as a short coastal walkway with three unclear access points.
Shoal Bay is also a significant ecological area, especially for seabirds, and that is another reason
that the relevant agencies reject any development and even discourage people’s access.
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Research:

·Theory:
This research starts with the history of coasts in New Zealand, including the historic importance
of coast, functions and access permission to date. The design proposal is based on similar cases
that deal with coastal areas without strong connectivity to the adjacent community. The methods
include enlarging the availability of coastal areas by land reclamation and creating linking
elements like boardwalks or overpasses. From the case studies, I learned some principles of
coastal area design and the idea of keeping the site natural and eco-friendly while creating
multifunctional waterfront space.

·Techniques:
According to further research, there are several techniques which are appropriate to achieve the
goals of the project, such as beach nourishment, constructed wetland, revetment, and
distinguishable ecological areas. As a type of land reclamation, beach nourishment is the basis of
the whole project. By enlarging the current narrow and almost non-utilised waterfront space in
Shoal Bay, an open coast with good location and great potential, there is the possibility to make
the site vital and dynamic. Revetments, constructed wetlands design and the higher elevation of
the proposed parkland are protection for the adjacent motorway and community from coastal
inundation and flooding, and the reason I prefer some hard structure is that the coastal land is
narrow, while soft techniques, which may be more ecologically friendly, require more zone and
may be less effective. In view of the possible ecological loss during construction, there are also
landscape strategies for mitigation, mainly by creating new wetlands and new, larger
ecological-specific areas (seabird zones). Fencing and signs in the zone will protect seabirds from
predators and disturbance by people and dogs. From the study of techniques, I understand some
types of strategies that are appropriate for coastal space design with different functions and
goals.

·Case study:
The research heavily relied upon relevant case studies. The Onehunga foreshore project is the
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most similar case to my research issue and the Isthmus design team provided an excellent
example to follow. Apart from the main inspiration of land reclamation and coastal park plan,
many delicate and practical details also make the whole project work, for example, the hollow
fencing and gradient terrain design between the motorway and parkland as an effective noise
barrier. Other case studies also provide suggestions for coastal development in similar landforms
or conditions.

·Site analysis:
After making the determination of the site – Shoal Bay – GIS was the main method for analysis,
which covered context, natural hazards, landforms, hydrology and transportation. In addition, I
inspected the site frequently and got some personal viewpoints, mainly about the current issue
of access points and availability of the coastal space. Another important field was the ecological
perspective, which is embodied in protection and mitigation of seabird habitats at the site.
Further research including historic references and sea-level analysis were also crucial for the
design.

·Design result:
Through beach nourishment, the current narrow and non-utilised coastal area in Shoal Bay will
be replaced by a coastal park, which can be divided into two main parklands linked by an
elongated boardwalk. Through individual analysis of each part, the main components of each
parkland have been proposed. There are new beaches, lawn and gravel areas as the main natural
open spaces, central plazas as social areas, constructed wetlands and specific spaces for seabirds
to make the whole park natural and ecologically sustainable. The proposed shared and
pedestrian paths will connect with the proposed Skypath and cycle paths in the future, and make
the whole area extend in three directions. In addition, the whole parkland is designed to resist
predicted coastal hazards.

Answer to research question:
For inaccessible or unavailable coastal areas that are affected by motorways, coastal space
planning provides a framework for solutions. The two main directions include enlarging the
availability of coastal areas and enhancing the connectivity between coastlines and people. For
coastal areas that are narrow or wasted, redesign is a necessary step for regeneration of these
sites, and land reclamation is an appropriate method for those coastal areas with potential. Then
linked elements can be created to ensure the connectivity. These steps can be regarded as a kind
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of “coastal rebirth”. Coastal spaces that are already workable and available may only need a
suitable connection to people, so in this situation, overpasses, underpasses and designed paths
may be practical. The main theme is “connection creation”.
For predicted future issues caused by coastal redesign, landscape architecture strategies can
mitigate them to a large extent. For possible ecological impacts on the existing space, new green
space including mangroves, salt marshes and wetlands can provide a solution. For coastal hazards,
creating buffer zones is appropriate; for example, reclaimed beaches, revetments and seawalls.
For noise from motorways, noise barriers like fencing or gradient lawn areas with height
differences are practical.
As an example, my research project concentrates on four perspectives: availability, connectivity,
protection and ecological loss mitigation. After the design, the current Shoal Bay coastal area,
which is limited and non-utilised to a large extent without clear access points, will transform to a
vivid and attractive coastal park. There will be social, connective and protective benefits, and
some methods of the project can be used in similar inaccessible coastal areas that have great
potential or good locations.

Future work:
Apart from the four perspectives of my project, there are other real issues: firstly, the technique
process, including details of beach nourishment and how to accumulate and keep the sands in
Shoal Bay; secondly, besides seabirds, there may be other ecological impacts of construction on
the site and how to mitigate them; finally, the whole project can cost huge amounts of money,
and is it feasible economically? Moreover, the design form of coastal beaches all over the world is
extremely different, and what I adopt more is New Zealand style, which is natural and concise
without many complicated and heavy details or facilities, so the design frame may be modified in
other countries. Based on the existing universal design frame in similar situations, is there a
possibility of a more practical and acceptable principle? I will go on to research these aspects if I
have the opportunity.
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