EINEW BRIGHTON

SC 409 | "SKYEXUT1123818 [ 2020

300 million of global population will be effected by sea level rise by 2050

Sea level rise has been one of the most widely discussed issues about global warming. In the last century, the world’s sea
level has risen by 10-20 cm on average. A large portion of the population on the earth live in coastal areas that could be
influenced by rising sea levels. Furthermore, the population living near the coast will potentially increase in the future.
The coastal area is often the most economically and socially prosperous district, in which about 60% of the world’s popu-
lation lives. These areas will be the hardest hit area with the rising sea level. In terms of relevant research, when sea level
rises above 1 meter, some of the world-class cities will face serious inundation risks, such as New York, London, Venice,
Bangkok, Shanghai, and Sydney.

Sea Level Rise in NEW ZEALAND

Percentage of national populations who live in places that will he drowned by a rise sea level

As an island country, New Zealand will be massively influenced by the sea-level rise in the environment, society, and
economy. In the 20th century, the sea level had risen to 200 mm in New Zealand, and is expected to rise by 300-400 Pegasus Bay
mm in the next 3 to 4 decades. Moreover, research also has shown that sea level will increase by 5-10% more than
the global average in New Zealand and eastern Australia because of the geographical location. More cities will be
affected by the change of sea-level in the future in New Zealand. More serious and frequent flooding will occur as
a result of rising sea levels. A recent study has demonstrated that after sea level rise for 0.8m, 150000 New Zea-
landers will live in areas with the risks of being inundated by an extreme storm flood.

1m sea level rise as projection for 2100

The flooding hazards are changing by location. Canterbury and Hawke’s Bay faces the highest risk. The plain

in Canterbury is extremely vulnerable, caused by the low-lying topography. Christchurch is a coastal city in

east Canterbury, with a large amount of population in the coastal area. With merely 80cm of sea-level rise,
about 33640 people will potentially suffer from flood risk during an extreme storm event.

Avon/Heathcote Estuary

Site Issue

Site Location //?\
South New Brighton is a coastal suburb in the east of Christchurch and approximately 10 km from e,
the city centre. Surrounded by water on both sides, the area is deeply connected to water. Residents,
visitors, and Ngai Tahu all highly appreciated the views of the beach, the ocean to the east, Avon
river, and the estuary to the west. Therefore, South New Brighton offers excellent entertainment op-
portunities and a strong sense of community, making it an ideal place to live with a unique natural
environment.

Large portion of land and properties will have high
inundation risk, people will loss their home.

Inundation risk

Saltwater will be intruded landward, resulting in the
dying-oft of non-salt tolerant species. Coastal wild-

In 2011, the earthquake caused huge damage in this area, with coastal suburb affected by a series life will lose their habitat and food source.

of natural hazards such as flooding, Tsunami risk, and land damage. With the rise of sea-level,
the area will face more risks. However, this dynamic coastal environment has opened up a lot
of potentials to create a resilient community.

Biodiversity loss

Depopulation in the area. Local community will loss
its vitality
Weaken community

Design Vision

South New Brighton will revolutionize into a stronger, more resilient coastal community which has ability to adapt to risks caused by 1 meter
sea level rise. The design will relink human to water, create a harmony between life and nature, to create space for better quality of life.

Goal one
Protecting lives, properties and the land from future natural hazards caused by sea level rise (SLR), especially flooding.

Goal two
Restoring biodiversity and maintain natural character of the estuary and coastal environment.

Goal three
Strengthening the local community, make the place attractive to people again.

Design strategy

PROTECT CONNECT

Reformatting urban building, streets and lifestyle.
Breaking the boundary between urban life and
natural environment. Propose a intimate relation-
ship between community and water.

- More adaptive housing type
- Introducing floating house

- Introduce water transport
-Food and energy production
- Water purification

- Extended river corridor

LEGEND

Sea level rise and flood-
ing events and the mul-
tiple values of the coastal
area pose a critical need
for protection. We need to
adapt the existing struc-
tures and lifestyle to the
effects of climate change.

Rising sea level and more
frequent storm events will
result in higher inundation
risks in the low laying area.
We need help restore the
local ecological functions
while increasing its reten-
tion capacity. The restored
natural framework could
also become a resource for

To help invest in local educa-
tion, training and culture to
help empower the community
around its identity, econom-
ic development and growth.

To improve the accessi-
bility of the community
by introducing new inno-
vative transit modes. We
also need to connect the
community to more na-
ture, activities, and open
spaces, while connecting
resources and infrastruc-
tures in a sustainable way.
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Extended flood plain connection between the ‘e. °
community and the water. %

Proposed amphibious community
Urban stormwater management
Existing green space

Stop banks

Proposed Walking/Cycling trail
Proposed water transport
Elevated road

Existing Bus route

Proposed bus route

Education center
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Approximately 10 km from the city centre, South New Brighton is a coastal suburb located in the east of Christchurch. Surrounded by water on both sides, the area has a deep connection
South New Brighton is a coastal suburb in the east of Christchurch and approximately 10 km from the city centre. Surrounded by water in both side, the area is deeply connected to water.
Residents, visitors and Ngai Tahu all highly appreciated the views of the beach ,the ocean to the east, Avon river and the estuary to the west. Therefore, South New Brighton offers great
entertainment opportunities, and strong sense of community, which makes it an ideal place to live with the unique natural environment.

In 2011, the earthquake has caused huge damage in this area, with coastal suburb affected by a series of natural hazards such as flooding, Tsunami risk, and land damage. With the rise of CIRCULATION

sea-level, the area will face more risks. However, this dynamic coastal environment has opened up a lot of potentials to create a resilient community

. Main road &= R
Design Concept

Shared path 7
The Master plan aiming to address the site issues caused by sea level rise. Series of design intents make the community stronger when facing risks caused by sea level rise. Rather than keep

people away from water, this design tends to welcome the water into the community, people can live with water. South New Brighton will become a resilient coastal community. Floating path £

Water transport

Site entrance

Dash line shows existing route,

Line weight refer to volume

Sand dune

Existing residential
Mixed use development
Public corridor

Pole house community
Wetland

Floating house

Design Phasing
The first phase includes the construction
of the levee, which is the main road cross
along with the site. The high-risk area has
been identified, and residents and facili-
ties will retreat from these areas. Mixed-
use buildings will be introduced into the
safe zone to accommodate retreated pop-
ulation and services. During this phase,
the native ecosystem will be restored as
well.
Phase one
LEGEND
1. Wetland community
2. Boardwalk
3. Restored saltmarsh
4. Proposed floating community
5. South New Brighton school
6. Yacht club
7. Native coastal forest
8. Viewing bridge
9. Stormwater basin
10. Sport field During this phase, the wetland and
11. Camping park dune area will be further extended;
12. Bird island more space will give back. to nature.
J 1l Elevated pole houses are introduced
13. Outdoor gailery at this stage to allow people to live
14. Proposed mixed use building closer to water without worry about
15. South New Brighton surfing club losing their homes. Moreover, pe-
destrian and cycling network will be
16. Proposed water transport . .
improved to promote a more sustain-
able lifestyle. South Brighton is start-
ing to adapt to the rising water level.
Phase three
Phase two
Wetland park

This area used to be the residential red
zone and a series of open spaces. By
restoring the native vegetation, this area
will become a cohesive greenbelt along
the estuary as a natural buffer to protect
the community from future flood events
and also provide habitats for wildlife,
especially migratory birds.

Floating community

With the rising water level,
there is a need of changing
the lifestyle. Floating houses
give people a opportunity to
live in water.
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Design Concept
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The intermediate plan shows the site, which is an important area of South New Brighton. The plan showcase how the design strategies have
been applied to the site. This area is the center where the community connects with the rest of Christchurch. Improved main street providing
a better connection between the site and other places; Proposed pedestrian network and cycle route promoting a sustainable lifestyle; Vibrant
streetscape and recreation activities make this area more attractive to visit and live.

This area is also where water meets the land. Elevated streets and multi-purpose levee provide safe access and flood protection for this area;
Constructed wetland increase the water capacity, reduce the flooding risk; Urban infrastructures help with stormwater management in this
area.

Wetland Community Developed Estuary Road

. . . The New community is built in the constructed wetland, due to the high inundation risk caused by sea level rise, The Estuary road is the main road cross the community. To against the flood and rising sea level, the street will

community provides a chance to live closer to nature. original residence has been retreated to a safer ground. Houses in the wetland community are 3 m elevated from be developed as a part of the stopbank along the Avon river and the estuary. Also, rain gardens and bioswale
the ground, ensure the property is safe with 1 meter SLR. Each house their own front yard and parking space. are designed for stormwater management. Shared bike station and improved sidewalk promoting a more sus-

To carry out the design vision, this plan aiming to break the boundary between nature and urban. By inviting water into the community, the Residents who live here can get great wetland view from their window. tainable lifestyle.

community will become more resilient to adapt to various sea-level rise risks.

Retreated residents return part of the land back to nature. Regenerated native vegetation provides habitats for wildlife; the Proposed wetland

LEGEND

1. Elevated house

2. Open green space

3. Water front pavilion

4. Stepping stone

5. Wetland boardwalk

6. Fishing platform

7. Viewing Bridge

8. Footbridge

9. Lounge

10. Proposed bus stop

11. Outdoor gallery

12. Shared bike station

13. Bird-watching pergola
14. Bird island

15. Elevated road

16. Mobile kiosk

17. Community edible garden
18. Shared bike station

19. Street Seating

20. Permeable off-road parking
21. Two-stories apartment
22. Green roof

23. Stormwater basin

24. Wetland view terrace
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Wetland Community Cross Section

Storm surge
Mean high water level (with 1 m SLR)

Mid-tide water level (with 1 m SLR)

A Elevated House A

Bird watching path

Walking wood path Elevated Road (vehicle access) Walking wood path

HORIZONTAL SCALE 1:250
VERTICAL SCALE 1:100

INTERMEDIATE PLAN
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COASTAL FOREST

Design Concept

In order to achieve the more resilient South New Brighton, the design has selected multiple native plant groups so that plants can adapt to local growing conditions and restore the natural envi-
ronment. Plants will help improve the water quality, Provide habitats for wildlife and birds, control coastal erosion, and, more importantly, plants can help mitigate the impacts of sea-level rise and
flooding. Four planting zones will express the design strategy: Sand dune; Urban green infrastructure; Wetland; Estuary salt marsh. This is a dynamic environment. The planting strategy will also
help visualize the evolution of the ecological community over time.

Replanting native species in this area will help keep the sand
in place and prevent erosion. In the meantime, native plants
create habitats for wildlife such as lizards and birds. Howev-
er, the sand dune form is dynamic; the erosion will eventual-
ly alter the dune structure. So the design aims to leave room
for the sand dune to grow and move landward with sea-level
rise, break the boundary between natural dune system and
urban space, and provide a chance for people to better un-
derstand the natural environment.

GREEN INFRASTRUCTURE

Green infrastructure refers to the vegetation areas in the
community, such as street planting, rain gardens, and roof
gardens, aiming to capture and store stormwater during
heavy rain and flood events. Vegetations can help with wa-
ter purification, improve the run-off quality. Some native
plant species have been chosen to provide shelter and food
for birds and wildlife. Besides, vegetations bring important
aesthetic value to the community, to create a pleasant place

for the residents.

WETLAND

ESTUARY SALTMARSH

Avon and Heathcote estuary is an important area where
support significant migratory bird population. Saltmarsh
around the estuary provides roosting and nesting habitat for
birds and wildlife, in particular, Godwits. The design aims
to restore the saltmarsh habitat. With the rising water level,
freshwater species will gradually be replaced by salt-tolerant
species, and the planting strategy shows the progress of the
evolution of the plant community.

Kunzea robusta
Kanuka

Pseudopanax crassifolius

Lancewood

Height 10m

Spread 3m

Slow growth rate

Attractive foliage, provide food
for birds, good for erosion
control

Green finch
shorturl.at/bIBLZ

Melicytus ramiflorus
Mahoe

Height 8m
Spread 2.5m

Provide food and shelter for birds Food resource for birds

Black swan
shorturl.at/psvEO

Coprosma propinqua

Mingimingi

BACK DUNE

SWAMPY HOLLOWS

FORE DUNE

Pittosporum tenuifolium Cordyline australis Ozothamnus leptophyllus ~ Muehlenbeckia complexa Coprosma acerosa Plagianthus divaricatus Apodasmia similis Carex pumila Austrofestuca littoralis Ficinia spiralis
Black matipo Cabbage tree Golden cottonwood Pohuehue Sand coprosma Marsh ribbonwood Oioi Sand sedge Sand tussock Pingao
Wing,,
i‘e .
ctz,
Future raised sea level
Existing sea level
Bar-tailed godwit
shorturl.at/zJOS8
Black-backed gull Sanderling
shorturl.at/ov457 shorturl.at/jIMTZ
TREES SHRUBS GRASS GROUND COVERS
Sophora microphylla Cordyline australis Dodonaea viscosa Muehlenbechia astonii Hebe albicans Cortaderia Richardii Astelia fragrans Libertia ixioides Isotoma fluviatilis Mazus radicans
South island kowhai Cabbage tree Green Ake Ake Shrubby tororaro Hebe South island toe toe Bush flax NZ Iris Blue star creeper Swamp Musk
Height 8m Height 4m Height 2m Height 0.5m Height 1m Height 1m Height 0.3m Height 0.1m Height 0.05m
Spread 3m ) Spread 2.5m Spread 1.5m Spread 1m Sprgad Im Spread 1m Spread 1m Spread 0.4m Spread 0.8 m
Tall shelter, attracts birds/bees, Hardy coastal shrub with at- ~ Hardy coastal plants, erosion Rapid growth rate Has attractive broad-green, Medium growth rate Medium growth rate Rapid growth rate
semi deciduous tractive foliage, attracts insects  control, attracts birds/bees Provide shelter for insectsand  architectural leaves and scented Native ground cover with Native ground cover for swamp
and lizards birds underneath spring flowers. Orange berries Hardy native grass-like plant ~  attractive dark green foliage and area such as the edge of rain
on female plants attract birds suits for various conditions blue flower garden.
5
N
<
Bellbird T
shorturl.at/fwGM7 Q<
Red admiral
Fantail shorturl.at/bntwR
shorturl.at/uJLRW Bumblebee
shorturl.at/esxQ3
Street run-off Street run-off
Rain garden
Bioswale Permeable paving
BANK ZONE MARGIN SHALLOW WATER
Schefflera digitata Pittosporum species Carex virgata Austroderia spp Typha orientalis Iuncus kraussii. Schoenoplectus pungens Eleocharis sphacelata Carex secta. Potamogeton cheesemanii
Paté Kohuhu Pukio Toetoe Raupo Salt Marsh Rush Three square bulrush Bamboo Spike Sedge Makura Sedge Red Pondweed
Height 8m Height 6m Height 1m Height 3m Height 4m Height 1.5m Height 1m Height 2m Height Im Height 0.1-0.4m
Spread 4m Spread 3m Spread 1m Spread 2m Spread 1m Spread 1m Spread 1m Spread 5m Spread 1.5m Floating plants
Erosion control Fast growing Habitat for native birds and fish Salt tolerant species Erosion Control Water purification
Attractive birds Provide shelter for birds
Erosion control
Flood water level
High-tide water level
Mid-tide water level
White-faced heron
shorturl.at/IlqQEHQ
Pied shag
shorturl.at/pMOPW
Bumblebee

UPPER MARSH

Phormium tenax
New Zealand Flax

Cordyline australis
Cabbage tree

South Island pied oystercatcher

shorturl.at/fgsvL

Bar-tailed godwit

shorturl.at/zJOS8

Poaka

shorturl.at/fjAKO

shorturl.at/esxQ3

Plagianthus divaricatus
Swamp Ribbonwood

Kingfisher
shorturl.at/kvCO5

HIGH-TIDE ZONE

INTER-TIDAL ZONE

Zostera capricorni

Seagrass

Limosella lineata Sarcocornia quinqueflora  Juncus kraussii Schoenoplectus tabernae- Juncus kraussii subsp. aus- Zostera marina
New Zealand Mudwort Glasswort Wiwi montani traliensis Eelgrass
Lake Clubrush Sea rush
Future water level
High-tide water level
Mid-tide water level
Pakaka
shorturl.at/fhqrL Short—ﬁnned eel

shorturl.at/aop35

PLANTING PROCESS

Sand Dune 3

Stage one

shorturl.at/jrwCI

Stage one: Replanting native species to
re-habitat the diversity of planting
Stage two

Stage two: Let the environment do the
natural succession through time

Stage three: Healthy sand dune landscape
with various activities

Stage three

Stage one
shorturl.at/jrwCI
Stage one: Site preparation, planting
native species
Stage two
Stage two: Regular maintenance and
developing micro-habitats
Stage three: Natural succession, clean up
pollutant and replant every ten years
Stage three

Stage one Stage one
shorturl.at/jrwCI shorturl.at/jrwCI
Stage one: Preparing site for earthwork. Stage one: Preparing site for earthwork.
Changing topography. Changing topography. Planting salt-toler-
Stage two ant species Stage two
Stage two: Planting and seeding Stage two: Further planting landward
Stage three: Natural succession, plant Stage three: Natural succession, plant
community will adapt to the rising water community will adapt to the rising water
level and salinity level and salinity Stage three
Stage three

PLANTING STRATEGY
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Design Concept

The material strategy echoing the four design strategies: Protect, Restore, Connect, and Grow and aiming to achieve the vision of the resilient community. South New Brighton
is a dynamic landscape shaped by nature, and it is changing over time. Recycled or recyclable materials have been selected. With the passage of time, materials will change its
appearance, location, and function. Local materials with vivid characters can easily blend into the environment and bring the place’s senses, which help build up community
identity. Locally sourced material also has a smaller carbon footprint and more Eco-friendly. Rather than directly enjoy the implanted materials and structures, the community
is encouraged to involve in the process. This allows people to know the material and the environment better, building up a close relationship between people and the place.
Water is one of the keywords in this area. Selecting permeable materials could help with water management as well as benefit the environment.

ON

Material Palette

Q Recyclable Material 000 Permeable Material @ Community Involved @ Source Locally

Native beech sleeper

0O

Use: Wetland boardwalk/ wetland bridge

Description: Made from “seasoned” Beech. H4 treated. With a clean appearance and very durable
and stable. Rough texture brings a natural feeling which will blend in well with the wetland envi-
ronment.

shorturl.at/afqO6

Radiata Pine

G 0O

Use: Footbridge/Road side decking

Description: H3.2 treated. Light Brown in colour, which matches the sandy coastal character.
The pine also reflects the planting history in the 19th century when European settlers planted pine
forests in New Brighton area to stabilize the sand dune.

shorturl.at/IrEY0

Open graded asphalt 5

Use: Road surface

Description: Open-graded asphalt with permeable surface treatment will enhance safety and reduce
traffic noise. The paving has long durability for more than 20 years. Porous asphalt surface will also
help infiltrate street run-off. This material requires less energy to manufacture and maintain.

shorturl.at/ceDMQ

Reclaimed Cobblestone

G 8 ©

Use: Sidewalk/Paving area

Description: Cobblestones are extremely strong and durable, low maintenance requirements. Cob-
blestone pavers are easy to install and remove.

shorturl.at/eovTX

Permeable paver

N 0
W o0
Use: Oft-road parking

Description: Permeable paver with vegetation filled gaps has up to 80% run-off infiltration rate. The
permeable paving grid is made from recycled material, and it has long durability. Also, at the end of
their lifespan, materials can be easily recycled. It is an environmentally friendly material with a low
shorturlat/iDQSV carbon footprint.

Rubble concrete block

T30

Use: Wetland stepping-stone

Description: Recycled from the foundation of the retreated house in this area. It can be easily cut
into a geometric shape. The hard surface has a strong contrast with the dynamic wetland environ-

ment.

shorturl.at/gkntG

Exposed aggregate concrete

56 ©

Use: Cycle lane/ Drive way

Description: This is a permeable and durable material that can be sourced locally. Associated with
a natural element such as broken shells will enrich the coastal environment. This is also a material
that required low maintenance.

shorturl.at/Inu19

River stone

G o ©

Use: Rain garden/ Bioswale

Description: Recyclable local material. They are used to reduce flow speed while improving water
quality. The natural look will match with native planting. They are also providing habitat for small
insects between the gaps.

shorturl.at/hzM68

Reno mattress

G s O O

Use: Estuary edge

Description: They are placed along the edge of the estuary. Highly permeable. Prevent erosion while
promoting the regeneration of plants.

shorturl.at/y1258

Sand 0

Use: Sand dune nourishment

Description: Placed on the beach to replace eroded materials, built-up sand dune, and prevent fu-
ture erosion, pushing the sand dune seaward. Associated with planting, which can also help to pre-
vent erosion and provide habitats.

shorturl.at/irwY6

Shells

T H MO

Use: Surface finishing of exposed aggregate concrete/ Vegetation bed edges

Description: Local natural material can be found on the beach and estuary mouth. Echoing the
coastal character of the site and enhance the local identity.

shorturl.at/fprB2

Driftwood

OO0

Use: Street art/ Rain garden decoration

Description: Driftwood pieces found on the beach can be used for street sculpture and art pieces to
emphasize the local character.

shorturl.at/DELRS

Corten Steel

Use: Outdoor furnitures, Planting box

Description: Corten steel is a strong, long life cycle material. With an attractive appearance, corten
steel structures can blend well with the coastal natural environment. It is a sustainable and environ-
mentally friendly material since it doesn’t need chemical paint and blast cleaning.

shorturl.at/optAZ

Keep the Memory >

The material is recycled from the foundation of retreated
houses from this area. Concrete is a hard, artificial material
that brings a strong contrast with the water and surround-
ing wetland plants.

People are welcomed to crave on the stepping stone, wheth-
er their old home address or any thought about the place.
This will make every stepping stone unique and carry out a
lot of memory, strengthening the community’s connection
with the land.

Comparing to the boardwalk, stepping stones provide a
chance for people to close to nature furthermore. Some of
the bigger stepping stone can be used for bird observation
and fishing.

The stepping stone also plays a role as a water level indi-
cator. Two photos show the condition with different water
levels.

Local History

Demolished House

Natural Element New Placemaking

Material Recycle Centre Community Participation

The boardwalk and signage board located in the wetland area. By walking on the boardwalk, people can get closer to the wet-
and. It also provides access to a series of waterfront activities. The designed signage board along the way shows people the
right direction and provides an educational opportunity.

Wetland Boardwalk
And Signage post

The timber boardwalk allows people to
assess the wetland, getting closer to the
water. Pine timber reflects the planting
history in this area. It represents the his-
tory of the site and also showing the cir-
cle of life of the material.

As a part of the post, the timber board is
connected to the woodcarving bird, with
bird pictures and information. Enhance the
education value of the wetland.

Carved by local artist, indicating the bird
species in this area. Visitors can check
detailed information on the information
board by rotating the bird. Improve the
enjoyment of the visiting experience.

The colour and the texture of the ma-
terial can blend with the wetland well.
Steel material reflects urban develop-
ment, which contrasts with the natu-
ral elements around.

The Green bench is placed along the estuary road. It is a combination of street seating and planting. As a barrier, it separates
Green Bench the cyclist from pedestrians, provides a safer walking environment. In the meantime, it is a public space for people to meet

and rest. Also, plants and the structure themselves add aesthetic value to the street.

Inspired by the ocean wave, the benchtop is de-
_ signed as a wave shape. The curve will improve
the sitting experience while carrying out a local

identity.

_ The brown colour of the material reflects the
coastal line, low cost to build, and mainte-

nance.

Herbs and fruits will be planted
in the plant box, free for the com-
munity to enjoy. Also, provide an
education and experience chance.
Bring the community together.

The redeveloped Estuary road is aiming to improve walkability, provide a safer environment for pedestrians. A Zebra crossing

Pedestrian Crossing } is placed at the intersection for people to cross the street. Echoing the local coastal environment, the design has chosen to use
exposed aggregate concrete with broken shell finishing. Shell is a high reflective natural material. This design is aiming to add
a local identity to the road while providing a better crossing experience.

Rain garden at the side of the

street helps reduce run-off.

Native planting creates a small
with habitat for birds and insects.
Also, planting improves the
walking experience.

Different paving in this area indicates the
different functional areas of the street. It re-
minds drivers to slow down for pedestrian
crossing.

Open-graded asphalt
permeable surface treatment
will enhance safety and reduce
traffic noise. It will also help
infiltrate street run-off.
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