SHOROC SPATIAL ANALYSIS
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FIGURE 44
Do You Want Alternatives? A Key Question for SHOROC. (source: CMAP)

3.5 Sustainability/ Future Proofing

Peak oil costs and climate chahgee likely to be the key drivers of major
changesn urban transport technologies and practices. However, as noted in
the Transport and Linkages section of this report, there is a basic structural
transport system that needs to be put in place, so as a hierarchy of
movement can serve a hierarchy of ptad&'hile new technologies may

have potential to shape future urban transport systems, the underlying
structure of movement and its linkages with land use needs to be designed
and implemented correctly as a fundamental, otherwise, structural
dysfunction wil be set within the wider system, costing more for any new
solutions, and making them harder to appropriately implement. This needs
to be done on the basis of how people choose to move (mode and spatiality)
about the City. While new science and technolcay be applied to new
infrastructure design, generating intelligent user oriented systems, again
these need to be put in context of the hierarchy of use and understanding, so
as to ensure that they are robust, sustainable and safe.

The key principle put favard here, is that any response to sustainability,

resource depletion issues, climate and related issues will need to be

balanced across many areas of action. Any response will need to encompass

the Ecological, Economic, Social and Physical dimensiotiseofegion,

and will need to be spatially appropriate to the location, while being set

within sustainable governance frameworks and processes (Figure 45).
Generic approaches, such as fitake the
value as one overall goal angpmany, but there will need to be many more

actions across many groups and individuals to achieve a genuinely

sustainable outcome.

! http://blog.islandpress.org/267/peter  -newman-the-crash-peak-oil-and-resilient -cities
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FIGURE 45

FIGURE 46

A balanced sixpart approach to sustainability. (source: © Sustainable Urbanism)

Eachof these challenges will have its wider issudise wider possibility of

more resources peaking in their production than just Oil. The second is the
wider challenges and consequences of Climate Change, and its impacts of
Weather, Temperature, Sea Levelsd Biodiversity for the region,

potentially affecting the very quality of life and the environment that the
region values. What will the golden sands of the coast look like, as seas rise
and storm frequency increases? Will Manly, Dee Why and Palm Beach
remain as key tourist, and recreation destinations?

Will this remain in the long term? Or will this be changed by 20367 (source: unknown)
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3.5.1Climate Change

The Sydney Coastal Councils Group has undertaken exteasearch into

the impacts of Climate Change on the coastal region of Sydney. Their data
was made available to this study, so that this could be examined spatially,
and how vulnerability modeling and predictions could be used to examine

the areas within SHROC where it is best to avoid excessive development,

as well as areas to identify as locations that careful consideration needs to be
made of what can happen there. This being particularly the case for possible
sea level changes, and impacts from storrgesiand king tides.

Figure 47 shows the overall vulnerability indiceveloped by the Sydney
Coastal Councils Group, and how different areas of the SHOROC region
have different degrees of vulnerability. The key risks come from sea level
rise, associatedith the predicted changes in temperature. There are a
number of locations along the coast where there is a substantial risk
associated with any new development, if one takes a long term perspective,
rather than a short term, financial return perspective.

As well, there is some risk associated with higher potential of bush fires in

forested areas, again due to the temperature rises, resulting in the bush

drying out more, and being more vulnerable to the higher number of high
temperature days upon which bushflanger increases. This is a key reason

why the concept of a figuayo to the fig
clear demarcation between bushland and the urban areas, enabling a zone to

be controlled, for both protection, and for an area assatwith a certain

depth from the bushland, where higher standards of housing construction

will be required in future, following the Victorian Royal Commission into

the 2009 Bushfires.

This work highlights the need for a regional response to Climate Chasge,
well as a carefully considered response to the specific vulnerabilities of
specific locations. That is, the coastal zones at Freshwater, Collaroy, Dee
Why, Narabeen and Pittwater to sea level changes, and the inland green
edges to bushfire threat.

Refaence is made to the fourth International Panel on Climate Change
(IPCC), and the work by the Sydney Coastal Councils Group for specific
numbers regarding sea level rises. The IPCC has made a number of
predictions for how the current rate of sea leveligsgcurring. Generally

it is expressed as a range, the latest being in the rangei Zlidtem by the

end of the Century. This needs to be tempered by the fact that observation
data has tended to place the increase at 50% greater than the predictions, to
date’. Thus there remains a great of uncertainty about the actual levels.
Instead, this project has mapped this, in accordance with the Sydney Coastal
Councils Group work to estimated risk/ vulnerability for areas. This is
presented in figure 47. As can $&en there are a number of areas that have

a high risk, some or which are already developed. This vulnerability

2 The science of climate change is well established, with the vast majority of scientists in fields related

to climate science indicating that there is no doubt that climate change is real and happening, and is
human-induced.

% it is understood that this work has been accepted by all the Councils involved with the Coastal Councils
Group, and thus this work was not re -assessed. Rather the data was mapped against the other data that
has been used for this project. The vulnerability mapping is given as is.

4 http://iwww.realclimate.org/index.php/archives/2007/03/the -ipcc-sealevel-numbers/
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assessment can be placed over specific places, and together with more
localized data, scenarios could be developed for what might happen en thes
specific locations, for example around Warriewood or Narabeen. This has
informed the locations where future development has been recommended.

Legend
=) sHoROC Region

Local Government Areas
Net Vulnerability

. High : 9

Low: 1

YONEY.CBD _. W -

-

FIGURE 47
Overall Climate Change Vulnerability (source: EcoLogical/ Sydney Co@stathcils Group)

Further, it is recommended that one option could be to examine put a hold

on existing devel opment capacity with
that this be examined to see how over time the existing development rights

for affected ladowners can be shifted/transferred to other locations, for

example, with some form compensatory mechanism, such as Transfer of
Development Rights, where other locations have to purchase the

development rights from the affected areas. This could meanwamnked
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FIGURE 48

out how much existing or potential floor space is in the threatened areas

(and these are categorised by degree of threat) then that may mean that for
every, say, 1:1 in floor space that is planned across the region (or in targeted
locations) then developer/land owner must purchase 0.1:1 of affected floor
space. Once a parcel has been brought down to zero, this is transferred to an
Authority who will manage the transition. It could be judged that the areas
under greatest threat are the ones affeoyeskalevel change/storm surges
(Fig.48), which means that properties within the designated threat level, say
4 - 5, would be planned for the first wave of transfer of development
rights/floor space.
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Overall Sea Lesl Rise/Storm Surge and Flooding Vulnerability (source: EcolLogical/ Sydney Coastal
Councils Group)

Internationally, there are three approaches that have been advocated as one
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way of looking at the planning for coastal areas. These are put forward for
thoudht and consideration, as nothing similar has been developed for
Australian Cities and Coastal Towns to date. There is the potential that a
similar, but different set of options could be developed for the SHOROC
region, even the remainder of Australia.

Theinternational options are
ALet Nature -Rekeeiats oCour se
AfiDefense; 06 and

~

AAttack through Proactive Devel opmer

These are put forward for consideration by the SHOROC Councils to
consider as they debate the action that will need tekesn. Each has

spatial and financial consequences for the long term, considering that there
is limited budgets to rebuild the region.

The following extracts are from the U
Sea Levels: The Future of our Estuarine andsCbea | Ci ti es o prod
Institute of Civil Engineers and Building Futures. This examined two

coastal cities with significant relationships with the sea. For each, scenarios

of ARetreato fi Defendodo and AAttacko w
outcone of this process was to highlight tiwetatever choice is made, it

will mean significant changes for coastal urban areas, and that a significant
investment will need to be made either in planning and managing ghange

the case of Retreat, or in the ca$®efend and Attack in construction and

long term maintenance.

It is noted for example, the Dutch have long taken a combined approach of
Attack and Defense.

Venice Lagoon is seriously looking at options to prevent sea level rise affect
the islands of Veoe, but even here, it is acknowledged that such
engineering approaches have a high initial cost of construction, and high
ongoing costs of maintenance. This is not a simple solution like the London
Barrage, which has seen a significant increase in ewdmgee it has had to

be closed over the years, thus demonstration its economic value.

In the case of SHOROC, it means that the coastal beaches and lagoons will
change, and that an active program is needed to examine what kind of
change the residents of theggion envisage. There could well be a

combination of approaches taken for each location, that enables the place to
retain something of what makes it special.
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RETREAT?

To retreat is to step back from the problem
and avoid a potentially catastrophic blow.
It is to move critical infrastructure and
housing to safer ground and to allow

the water into the city to alleviate flood
risk. This is critically different from
abandonment, as we propose a long-term
planned and managed process.

Managed Retreat, or Managed
Realignment is a method of removing
or breaching coastal defences, allowing
tidal seawater to flood areas previously
protected. The line of defence is then
relocated landwards. An advantage of this
is to reduce the flood risk to vulnerable
sites further inland and along the coast
by moderating the tide and wave energy.
However, the main driver is a reduction of
‘whole-life’ costs to the defence scheme and
increased long-term sustainability. Much
needed inter-tidal habitat is also created,
such as salt-marsh and mud-flats.

In retreating, investment in existing
structures and infrastructure is lost as
the area is claimed or reclaimed by the
sea. New investment must also be made in
relocating communities and infrastructure
out of harm’s way. However, money is saved
by significantly decreased investment in
flood defences.

To date, several pilot sites of
managed realignment have been created
and the monitoring process is showing
promising results. However, these
sites were previously free from human
habitation. HOW DO WE RETREAT FROM
A POPULATED AREA, AND ONE WITH
INFRASTRUCTURE CRITICALTO THE
NATION? Is it possible and practical to
retreat from such an area?

FIGURE 49
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DEFEND?

To defend is to ensure the sea water does
not enter the existing built environment.
This will require built defences to ensure
the standard of protection will be met
in the distant future as sea-levels rise.
Although it is currently an expensive policy
to adopt, can the defences themselves
be designed in a way to make them
economically and commercially viable?
Many of the hard engineered
defences of the 20th century have heen
criticised for being unsustainable, reducing
access to water, damaging to coastal

habitats and costly to maintain and improve.

However, they have provided protection
and reduced risk from flooding, allowing
activities to go on uninterrupted in the
built environment. But what if the defences
themselves served a dual function? For
instance, could the defence structure be a
part of a commercial development allowing
for the developer to benefit from the
proximity to water? Alternatively, there
are several land uses suitable to locate
within the inter-tidal zone that could be
incorporated into a sustainable response

to rising sea-levels, including public
recreational space.

By choosing to defend, the existing
built infrastructure of a city is protected
from floods and does not need to be
relocated to higher ground or rebuilt after
flooding. However, as mentioned above
flood defence is an extremely costly
endeavour.

Currently, defensive practice is
conducted in a piecemeal fashion, owing to
the number of bodies involved and funding
available. COULD A CITYWIDE DEFENCE
SCHEME BE IMPLEMENTED AND
CREATIVELY FINANCED, PROTECTING
THE CITY FROM ANY SEVERE TIDAL
FLOOD? The proposed line of defence is
able to *hold’, ‘advance’, or ‘retreat’ the
existing line of defence where necessary to
accommodate the future needs of the city.

ATTACK?

To attack is to advance and step seaward
of the existing coastline. There is massive
development potential to be gained for
coastal cities by building out onto the water.
This further reduces the need to sprawl into
the countryside and ensures their sustained
social and economic vitality. Although it
leaves parts of the city still vulnerable to
flooding, can the long term benefit of new
development outweigh this risk?

We have several means of building
out onto the water and they have been
practiced for centuries. Stilts that allow
waters to rise, fall and surge underneath
inhabitable space have been used on piers
around the world, as well as individual
buildings. Floating structures, from boats to
pontoons, have been used for housing and
civil infrastructure. Land reclamation is
practiced extensively in some parts of the
world, creating new land for development.

HOW CAN THESE PRACTICES
OF NEW MARINE DEVELOPMENTS BE
IMPLEMENTED IN A SUSTAINABLE
MANNER? These strategies of Attack
could unlock a vital planning tool and
give flexibility to our extremely dynamic
21st CENTURY cities. Moreover, it could
encourage a new breed of developers
to fill this gap as demand for the prime
waterfront sites grows. This commercial
competition will need to be matched in
long-term management and responsibility.
If new development in coastal cities starts
to prepare for rising sea-levels now, the
livelihood of the city could be maintained
for generations to come.

UK: Three Options for confronting Sea Level Changes (®Wacing up to Rising Sea Levels: The
Future of our Estuarine and Coastal Cities, 2009)
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FIGURE 50
UK i Coastal Retredt rearranging the City inland to allow sea level change to occur naturally, and
for the coast to changetaally. This is an option for the SHOROC region if retention of beaches
along the urban edges is important to the region. (source: Facing up to Rising Sea Levels: The Future
of our Estuarine and Coastal Cities, 2009)
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FIGURE 5L
UK T Coastal Defensebui | d defenses as the Netherlands has d
the coastal beaches in some key locations may well be lost (source: Facing up to Rising Sea Levels:
The Future of our Estuarine and Coastal Cities, 2009)
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