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Lessons for Australia: From international 

work on coastal adaptation for climate change 

 

Adaptation is- adjustment in natural or human systems in response 

to actual or expected climatic stimuli or their effects, which 

moderates harm or exploits beneficial opportunities (IPCC 2007a) 

 

Abstract 

Global warming will be a challenge for humanity for the foreseeable future (IPCC 2007a).  Even 

if CO2e emission levels are abated in the short term, and there is no indication of international 

will to do so, the consequence of existing atmospheric CO2e is certain to result in sea level rise 

and extreme storm events (IPCC 2007a).  Should feedback loops (page 67) cause a rapid melt 

of the Greenland and West Antarctic ice sheets extreme sea level rise would occur (Cynthia 

Rosenzweig et al 2011). 

 

There is significant climate change adaptation work being undertaken in Australia and 

overseas in fields of physical protection, spatial planning (page 68) and building design.  It is 

consequently timely to review international work on climate change adaptation and consider 

its relevance for Australia. 

 

This qualitative desktop study is based on literature reviews examining current international 

work on coastal adaptation for climate change.  Results are considered with regard to 

relevance for Australia, and recommendations are made to inform Australia's adaptation 

work. 
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Major Documents, Legislation & Projects Examined 

To a large extent this work is based on examination and assessment of relevant international 

documents, legislation and infrastructure projects and their evaluation for suitability in the 

Australian context. 

 

Table 1 chronologically lists key documents and their details.  It is acknowledged these 

documents are central to this thesis. 

 

 

Table 1 

  

Title Author Country Date Publisher Page 

A Nation Under Siege Mazria & Kershner USA 2007 Architecture 2030 13 

The State of Marine & Coastal 

Adaptation in North America 

Gregg & Hansen et al USA & 

Canada 

2011 EcoAdapt 15 

An Ocean Blueprint for the 21 Century US commission on Ocean Policy USA 2004 Same as Authors 19 

Review of U.S. Ocean and Coastal Law US commission on Ocean Policy USA 2004 Same as Authors 22 

Developing adaptation to coastal 

climate change in New York City 

Cynthia Rosenzweig etal nasa USA 2011 US Government 25 

Making space for water DEFRA Britain 2005 DEFRA 28 

Planning Policy Statement 25 (PPS25) Communities & Local Government Britain 2010 DEFRA 30 

Draft climate change adaptation 

strategy for London 

Greater London Authority Britain 2010 Same as Authors 31 

Impacts of climate change on 

disadvantaged UK coastal communities 

Mary Zsamboky et al Britain 2011 Joseph Rowntree 

Foundation 

33 

Adapting to Climate Change-Lessons for 

London 

London Climate Change Partnership Britain 2006 Acclimatise 43 

Living with water Building Futures Britain 2007 RIBA 47 

Improving Flood Performance of New 

Buildings 

Communities & Local Government Britain 2007 DEFRA 51 

Art as a tool in the support of the 

understanding of the coastal changes in 

East Anglia 

Robert McInnes Britain 2010 The National Estate 56 
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Table 2. Infrastructure projects and geographical location. 

 

 

 

 

Table 3.Legislation its intent and country of enactment. 

 

 

  

Project City Country Page 

Staten Island’s Bluebelt Program New York USA 37 

Galveston Seawall Galveston USA 38 

Seattle’s Drainage System Seattle USA 39 

The Thames Barrier London Britain 41 

The Sigma Plan Antwerp Belgium 44 

Tsurumi River basin Tokyo Japan 46 

Legislation Intent Country Page 

5th Amendment to US Constitution Forbidding the act of Taking land by a government USA 12 

Review of U.S. Ocean and Coastal Law Regulation of all things maritime USA 22 

South Carolina Beachfront Management Act Prohibits hard erosion control devices on beaches USA 24 

Marine and Coastal Access Act Coordinates coastal and marine legislation Britain 27 

Planning Policy Statement 25 (PPS25) To provide orderly planning in coastal areas Britain 30 



5 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

Introduction 

Humankind has chosen to live adjacent to water since the times of the earliest settlements for 

good reasons as oceans, lakes and rivers provide communities with defensive barriers, 

transport options, food sources and agreeable living environments.  The fertility of river deltas 

and floodplains made them ideal locations for agrarian communities to thrive, whilst 

simultaneously presenting vulnerability to flooding.  Today’s cities grew from those modest 

settlements and remain subject to those same vulnerabilities.  However, the risk profile of 

cities is increasing with the scale of their built form and the significance of their commerce to 

society. The ever present threat of flooding is amplified by the temptation to solve growth 

pressures with development in at-risk locations compounded by extreme weather events 

brought on by global warming.  The waterways communities choose to build next to are their 

greatest assets and their greatest challenges. 

Australia is no different; although it's colonial history is relatively short compared to European, 

Asian, or even American settlement, Australian cities were located close to water for the same 

reasons as their international counterparts.  The in-hospitability of the Australian central 

landmass has increased the trend for Australia's major urban centres to be located on the 

coast and adjacent to estuarine waterways.  50% of Australia’s population live within 7 

kilometres of the shoreline (Cheng & McAneney 2006), with the result that an increasing 

number of Australian homes have a high vulnerability to inundation due to sea level rise, 

storm surges and flash floods (Commonwealth Government of Australia 2009). 

A new century is reputed to be accompanied by enthusiasm and optimism.  This seemed true 

for the fledgling 2000's in regard to global warming abatement.  The planet was into its third 

year of the Kyoto protocols resulting in genuine commitments to greenhouse gas (GHG) 

abatement, whilst overcoming the hole in the ozone layer through the 1987 Montreal Protocol 

was still considered a benchmark in global cooperation.  A decade later tells a different story, 

international cooperation has given way to self-interest.  The lack of meaningful outcomes 

from negotiations at COP15 in Copenhagen stifled any vestiges of enthusiasm for the 

international community to be able to work together on GHG abatement. 

Though global negotiations on GHG reduction progress, the trigger point has been reached, 

committing the planet to inevitable global warming and consequently adaptation measures 

become essential (IPCC 2007a).  Significant lethal weather events such as the European 

heatwaves of 2003, 2006 and 2010 and Hurricane Katrina which devastated New Orleans in 

2005 have put governments on notice that they must act to protect their citizens and 
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infrastructure from impacts of global warming.  Unfortunately third world countries are not 

well positioned; they have significantly greater populations at risk from the effects of global 

warming whilst having limited funds to finance adaptation.  Though not a component of this 

work, it follows that, if wealthy nations choose to shift focus from abatement to adaptation, a 

moral imperative exists to assist poorer nations with adaptation strategies.  Debate on 

whether storm events and flooding are caused by global warming or by natural variations in 

climate may have political and scientific merit, however, ultimately society must effectively 

mitigate such threats irrespective of cause and this work focuses on that mitigation. 

In Australia local government, individually or in regional groupings, has taken the running with 

planning for adaptation.  Traditional thinking led to coastal erosion management relying on 

hard engineering (page 67), such as longer and more frequent groynes, artificial reefs and sand 

pumping; whilst inundation risks were addressed by sea wall construction.  Internationally 

developed nations were doing similar things, flood barriers such as the Dutch 

Oosterscheldekering and London's Thames Barrier (page 69) were built in the belief that 

engineering solutions can resolve hazards of nature.  However a paradigm shift is taking place 

in the management of flood threat.  Byron Bay (NSW) very publicly chose to adopt a planned 

retreat strategy rather than an engineering solution to coastal erosion, placing it in dispute 

with members of its community whose homes were threatened.  If local governments are to 

introduce a shift in emphasis from hard engineering to soft engineering (page 67) solutions 

they will require assistance from state and federal agencies to manage inevitable pushback 

from communities who do not support the associated land use changes to facilitate soft 

solutions nor the social and financial imposts of controlled retreat. 

Global flooding in 2010 and 2011 has highlighted a new threat.  Mexico, Bangladesh, Pakistan, 

USA, Thailand and Australia have all experienced extreme flooding, not however, as direct sea 

level rise or storm surges, but from pluvial flooding (page 68).  Whilst debate continues to rage 

as to the role global warming played in these floods, what is clear is such disasters result from 

several combined factors.  Elevated ocean temperatures result in storm systems taking in 

more water hence intensifying cyclonic storms, however the exact sequence of events remains 

under investigation.  Clearly decision makers and communities must prepare for an increase in 

future flood events.  In Australia's case, Queensland, New South Wales, Victoria, Tasmania and 

North West Western Australia have all seen the effects of extreme flooding in 2010 and 2011, 

such widespread storms and flooding are new to Australia, where lack of water is the 

traditional challenge.  Communities want to know what can be done to prevent this 
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devastation in the future.  It is the role of all three tiers of government to respond to these 

events in a sustainable way setting a resilient path for the future, rather than dealing with 

events in an ad-hoc manner.  Communities need to learn from tragedies and be prepared in 

the future by adapting to such threats.  Sometimes there is a need to acknowledge it is 

inappropriate to rebuild homes in at-risk locations, whether the risk was understood or not 

when the original development proceeded. 

The paradigm has shifted; Australia needs to prepare itself for extreme weather events, be 

they wild fires, floodplain inundation or coastal erosion and flooding, whilst acknowledging 

some risks can no longer be engineered out.  'Adapting for Climate Change-Lessons for 

London' (page 40) makes the point that whilst hard solutions have their place, the emphasis 

now is on working in harmony with the natural environment.  Continuing to increase the size 

of dykes or drainage pipes is no longer considered a sustainable option (Greater London 

Authority 2006).  Australia, and the world, cannot future-proof themselves with grand 

engineering solutions, clever solutions are required that acknowledging the unstoppable 

power of nature.  We cannot prevent flooding from sea level rise, storm surges and storm 

events, however we can influence where such flooding occurs and ensure lives and homes are 

not put in harm's way. 

Australia needs to adopt policies based on managing flooding rather than stopping it. 

Even if all CO2e emissions associated with fossil fuel use were abated immediately the kinetic 

energy of the carbon cycle will guarantee the requirement for climate change adaptation.  The 

long timeframes associated with climate change offer new challenges and opportunities in 

how society deals with these issues.  If there is one thing that is certain, it is that short-term 

thinking and short-term measures are not going to offer appropriate outcomes.  Politicians, 

designers, architects and engineers should set themselves very broad horizons if they are to 

serve their stakeholders effectively. 

Ultimately the author will consider this work successful if it contributes to the debate on 

climate change adaptation. 
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Scope of the report 

At the outset the intention was for this work to consider the impacts of sea level rise and 

storm surges associated with climate change in Australia and how best to adapt to them.   

Recommendations were to be informed by international research and action on similar issues 

seeking to learn from their 

experiences.  Events in late 2010 and 

early 2011 demonstrated that whilst 

potentially valuable, this endeavour 

would not reflect what was 

happening on the ground when 

extreme weather events strike.  

Storm surges do not occur in 

isolation, they are usually associated 

with weather systems that inflict 

multiple impacts on a region. 

 

Unprecedented floods in Pakistan in the latter part of 2010 heralded extreme weather events 

across the globe with one ABC radio current affairs announcer coining the term disaster 

fatigue present in his audience when he reported on yet another major international climate 

disaster.  Australia was not immune from these events with severe storms, flooding and fires 

across the country.  The largest of these was when Cyclone Yasi (Figure 1) struck Queensland 

in February 2011.  The Bureau of Meteorology recorded storm surges of 5 metres, fortunatly 

on a falling tide and predicted wind intensity around 285km/hour (BOM 2011).  In many cases 

the flooding was exacerbated by 

the confluence of swollen 

watercourses clashing with 

ocean storm surges.  The 

devastation was not limited to 

coastal zones; developments on 

floodplains in the catchment 

areas were also severely 

affected.  The first lesson was 

that whilst flood maps, such as 

Figure 2  From Nation Under Siege.   Image from Architecture 2030 

Figure 1 Cyclone Yasi.  Image from Bureau of Meteorology 
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those used in the American Nation Under Siege-Sea level Rise at Our Doorstep (Edward Mazria 

& Kristina Kershner 2007) may be graphic in their depiction of potential inundation with a 

specific sea level rise, they only tell half the story making no allowance for the storm surge 

effect or the impact of pluvial or fluvial (page 67) flooding.  What they demonstrate, very 

graphically, is fine weather inundation with a nominated rise in ocean levels (Figure 2).  

However, sea level rise is only one component of global warming, extreme weather events are 

predicted to increase in intensity and severity and pose a greater threat (Quirin Schiermeier 

2011).  If however a tipping point is reached with atmospheric GHG and feedback loops lead to 

a rapid melt of both the Greenland and the West Antarctic Ice Sheets, oceans would rise by 5 

to 7 metres and that would be devastating for humanity as we know it (Vivien Gornitz 2007). 

This work examines International examples of adaptation to extreme weather events for 

coastal and floodplain vulnerability including impacts on the land/water interface caused by 

sea level rise.  In 2006 the City of London undertook an assessment of international actions on 

climate change, Adopting to Climate Change-Lessons for London (Greater London Authority 

2006) which served as a starting point for this work.  It is worth observing that Lessons for 

London reported on Australia’s initiatives on water security, but saw no noteworthy examples 

relating to flood risk or coastal adaptation from this country.  During the research for this work 

derivatives of the term Making Space for Water occurred frequently, from Holland to the UK 

and the Ukraine, governments, academics and community groups embraced it; Making Space 

for Water now seems part of the lexicon when discussing water inundation and storm events.  

This is some indication of western societies' changed attitude to the water cycle. Nowhere is 

this more graphic than in the Nederland’s, for generations the Dutch have developed expertise 

in holding or pumping water out, to the point it became ingrained in the national psyche, now 

they are looking at quite the opposite concept of managing controlled inundation.  This radical 

change has been hard for some Dutch people to accept, but is none the less vital for a secure 

future, there comes a point when ever higher walls are no longer appropriate in addressing 

the threat.  Large engineering dam and levy projects create a situation of double jeopardy, 

where they may address the initial threat, but in so doing compound that threat in the event 

of failure. 
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The report is presented in discrete sections to aid navigation and legibility. 

Statutory Controls, Plans, Reports and Strategies.  One means of controlling urban 

development in at-risk locations is through rules, regulations, plans and strategies, generally 

imposed and administered by one of the layers of government.  Whatever adaptive measures 

are ultimately decided upon, they should be based on the best information possible.  Reports 

can provide much of the necessary information and make recommendations for action. 

Infrastructure.  The traditional way of dealing with inundation threat has been to build 

defences.  Hard engineering is still a valid response in some instances, but the soft engineering 

option is being considered as an alternative in many circumstances.  This section also includes 

the concept of controlled inundation (page 67), which works on the premise that an 

alternative to stopping floodwater it is to control it. 

Building Design.  Innovative building design can allow dwellings to remain in at-risk and 

marginal locations.  Such innovations may be implemented through conditioning planning 

approvals or through changes to building regulations.  In Europe architects are designing 

buildings on stilts and ones that float to address the challenges of annual flooding, or in areas 

designated for controlled inundation in times of severe storms. 

In each section the research findings are discussed and the applicability of the findings are 

considered for relevance in the Australian context. 

A précis of the findings is indexed at the end of the work on page 63. 

Italics denote the following: 

· Quotes from others 

· Title of a document, piece of work or project 

· Included in the Glossary Of Terms on page 67.  In which case the first use will direct 

the reader to the Glossary. 
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Statutory Controls, Plans, Reports and Strategies 

Australian states have well-developed and robust planning regimes based on the states 

maintaining the head of power (page 68) and delegating that power to local government (LG) 

for localised administration.  The states maintain authority over big picture and regional 

planning schemes with LG adopting their own local schemes, but administer both in the 

majority of urban areas.  The states retain decision making for vital transport and civic 

infrastructure.  There are courts of appeal such as the Victorian Civil and Administration 

Tribunal (VCAT) or the State Administrative Tribunal (SAT) in Western Australia which offer 

legal review of government decisions when an applicant feels aggrieved.  Within this 

framework it would be simple and appropriate to implement a suite of statutory controls at 

state government level to prevent development in at-risk areas and to consider options for 

dealing with existing properties in such places.  International examples of controls on 

development in high risk areas and risk based assessment are examined.  Such 

implementation will rely on the introduction of strategies and plans.  Whatever decisions are 

made, these must be based on best information, reports commissioned by government, the 

private sector and philanthropic organisations contribute to the wealth of information 

resources. 

International examples of Statutory Controls, Plans, Reports (Figure 3) and Strategies are 

interrogated in a nation-by-nation order.  While statutory controls are invariably initiated by 

governments, plans, reports and strategies are the work of government, non government and 

importantly philanthropic organisations. 

 

 

 

Figure 3  Strategy documents and Reports 
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United States of America (USA) & North America 

The USA bears many similarities to Australia in both urban development on the coast and it's 

federal style of governance.  Australia like the USA has a coastline that addresses different 

oceans, spreads across several climate zones and has a variety of coastal types, from soft 

dunes to mangroves and cliffs.  Similarity also exists in the wide range of development density 

from high-density cities to wild remote coastlines.  This is relevant when considering the 

appropriateness of countrywide legislation as distinct from state or city specific legislation. 

The USA has many urban centres that are at risk with a one-metre sea level rise, many of these 

centres are in the Gulf of Mexico which has the added threat of Hurricanes (Edward Mazria & 

Kristina Kershner 2007).  Such high vulnerability is shared in Australia’s tropical regions. 

However, the USA differs from Australia in several key ways including the amount of private 

philanthropic funding available for research into climate change and adaptation, and property 

rights under the Fifth Amendment to the US Constitution related to Takings (page 69) 

legislation forbidding government from Taking land from a citizen.  This has been tested in the 

courts and includes not only the physical taking of land, but also taking development potential 

from landowners.  In Australia the states have a variety of legislation that offers citizens similar 

rights, referred to as Injurious Affection (page 68).  This is relevant to climate change 

adaptation when considering restrictions for development in at-risk locations.  There is 

another issue related to development adjacent to the beach.  In the majority of cases the 

notion of Public Trust Beaches gives American citizens right of access to the beach unfettered 

by development.  The State of Carolina upholds this right with vigour.  Carolina beaches are 

subject to extensive erosion, in instances where the erosion takes away the dunes, leaving 

homes on the beach authorities put demolition orders on the owner, as they become in 

breach of the Public Trust Beaches section of South Carolina Beachfront Management Act.  

There are instances of owners replenishing the sand during storms to avoid such an order (Tim 

Beatley 2009). 
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A Nation Under Siege (Edward Mazria & Kristina Kershner 2007) 

Mazria and Kershner's report was commissioned by the 2030 Research Centre whose mission 

is to is to examine the Building Sector, the single largest contributor to global warming, to 

construct and offer real, achievable, measurable solutions to the climate change crisis.  By 

employing GIS mapping it demonstrates the effects of certain sea level rises on 30 existing 

urban centres (Figure 2).  The report makes a very compelling case for urgent action on 

climate change mitigation as the only way to avert disaster.  There is just too much urban 

development at risk in USA to defend.  Their recommendations are reproduced below: 

Conclusions and Recommendations 

Conclusions: 

· Sea level rise due to climate change poses a great threat to the US. Even small 

increments of sea level rise will result in serious property and infrastructure loss, 

population displacement and economic hardship. 

· Coal is positioned to push the planet beyond the ‘dangerous climate change‘ threshold 

of 450 ppm. 

· The sheer volume of CO2 released by conventional coal plants completely negates 

current efforts to mitigate climate change. 

· There is a ‘silver bullet‘ to the global warming crisis. A moratorium on coal would 

immediately stabilize the amount of CO2 being released into the atmosphere, while 

simultaneously allowing the current efforts to mitigate climate change to make a 

difference. 

· The US's increasing electrical energy demands can be met without coal by 

implementing The 2030 Challenge. Without increased demand, there is no need for 

additional coal-fired power plants. 

· This crisis can be mitigated with existing, proven design principles, materials and 

technologies. 

Recommendations: 

· 2030 recommends calling for an immediate moratorium on coal, i.e. a halt to the 

construction of any new conventional coal-fired power plants and the phasing out of 

existing and aging coal plants. 
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· 2030 recommends calling for all new and renovated federal, state and local 

government buildings to exceed The 2030 Challenge targets. 

· 2030 recommends immediately updating the National Model Building Energy Codes 

(residential and commercial) to incorporate The 2030 Challenge targets, and 

mandating their implementation. 

· 2030 recommends supporting federal, state and local legislation to encourage the 

adoption of the Challenge targets. 

The 2030 Challenge relates to a 50% greenhouse gas reduction in all new and redeveloped 

building stock, increasing incrementally to 90% in 2025. 

A Nation under Siege primarily advocates abatement through using energy efficiency in 

buildings to facilitate reductions in reliance on coal fired electricity and makes the point 

lucidly.  Outcomes are based on the premise that if the global atmospheric concentrations of 

CO2e reach 450ppm adaptation will be futile. 

 

 

Lessons for Australia 

While A Nation under Siege does not advocate any statutory controls related to coastal 

adaptation it nonetheless has two strong messages for Australia: 

Using GIS mapping to demonstrate areas at risk of static sea level rise is an extremely powerful 

tool.  When an overlay of one to two metres is applied to US coastal cities large urban areas 

are demonstrated at risk of inundation.  Australia needs to utilise these readily available tools 

to help people understand the areas of highest risk. 

CO2e abatement is still crucially important.  No amount of adaptation will protect our cities if 

atmospheric concentrations of CO2 reach 450ppm. 
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The State of Marine and Coastal Adaptation in North America 

(Rachel M. Gregg, Lara J. Hansen, Kirsten M. Feifel, Jessica L. Hitt, Jessi M. Kershner, Alex 

Score, and Jennie R. Hoffman 2011). 

The State of Marine and Coastal Adaptation in North America: A Synthesis of Emerging Ideas 

provides an overview of key climate change impacts on the natural and built environments in 

marine and coastal parts of North America and provides a review of adaptation options 

available to marine and coastal managers.  It is grounded on a clear summary of marine and 

coastal climate change impacts, with sections on: 

· Rising air and sea temperature impacts 

· Sea level rise 

· Precipitation changes 

· Circulation changes (currents, winds, upwelling) 

· Changes in ocean chemistry (pH and salinity) 

The above issues are explored with regard to impacts on humans and non-human life whilst 

understanding these are inextricably linked.  For example adverse effects on a coastal 

ecosystem with have inevitable impacts on fishing or tourism industries.  Issues raised in The 

State of Marine and Coastal Adaptation in North America have broad application. 

 

Governance and Policy contains 6 sections on: 

1. Managed retreat of built infrastructure, relocation of people/communities 

2. Develop a disaster preparedness plan 

3. Maintain adequate financial resources for adaptation 

4. Create/enhance technological resources 

5. Develop/implement adaptive management plans 

6. Create new, or enhance existing policy 

 

Managed Retreat of built infrastructure, relocation of people/communities 

This section deals with decision-making concerning relative cost of building defences 

contrasted with relocation of at risk communities, citing three examples of staged retreat 
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(page 65).  Firstly the Alaskan town of Mertarvik, recently been built to accommodate the 350 

residents of Newtok relocated 9 miles to escape inundation caused by sea ingress and ice 

sheet melt.  The cost of US$200 million was shared between the community, government and 

NGO.  The high cost has prevented other communities being able to relocate. 

The second example at Surfer’s Point in Ventura, California, has been subject to 20 years of 

erosion.  After considering all the options the decision was made to remove the concrete 

defences and reinstate natural habitat.  Also in California Pacifica State Beach, was subject to 

erosion.  The Pacifica State Beach Master Plan was developed to guide replacement of at-risk 

structures with soft stabilisation. 

Develop a disaster preparedness plan 

The document examined three examples, all in the frozen north, where the government 

worked with communities to identify potential risks and develop emergency plans. 

Maintain adequate financial resources for adaptation 

This section advocates the prudence of maintaining adequate funding for adaptation and 

research into adaptation.  Bonds and loans offered for adaptation will usually allow work that 

limits future liability. 

Create/enhance technological resources 

These resources include tools for information exchange, modelling, collecting information and 

risk assessments that are crucial to well targeted adaptation strategies.  Examples are 

provided of Arctic mapping using GPS devices attached to Inuit hunters snowmobiles.  The 

devices collect location data, weather, temperature and barometric pressure information.  

Eastern Canadian and Alaskan authorities are undertaking accurate mapping of the coastline 

to assist in vulnerability mapping. 

Develop/implement adaptive management plans 

Adaptive management involves testing hypotheses about system function and adjusting 

behaviour and actions based on experience and observed changes.  Proposed adaptation 

actions are experimented upon to elicit their efficacy, with the goal of determining the best 

solution.  Such testing can be a combination of field and desktop work.  Florida’s reef system 

and North Carolina’s Alligator River are being used to evaluate different adaptation strategies 

for reef systems and coastal wetlands. 
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Create new, or enhance existing policy 

Effective mitigation and protection strategies will require new policies, or adaption of existing 

policies.  In 2007, the Governor of Maryland signed an Executive Order that created the 

Commission on Climate Change, tasked to develop a comprehensive Climate Action Plan for 

the state.  The plan contains a comprehensive suite of recommendations including 

considerations of climate change in all legislation passed in the State, as well as strengthening 

building codes (page 67), reducing development of at-risk coastal zones, preparedness 

planning and returning the shoreline to natural state.  The Washington Department of Natural 

Resources has legal obligation to prepare for sea level rise.  They are increasing resilience by 

considering new uses for coastal land, including wind and wave energy and facilitating 

managed retreat. 

The chapter on Trends and Opportunities has relevant information on assessment of risk, 

research on climate change, and application of current knowledge to planning, management 

and protection of ecosystems through rehabilitation.  There is reference to work done on; 

· natural resources in the Gulf and Caribbean coasts of Mexico deemed to be extremely 

vulnerable.  This work focuses on restoration of dunes, lagoons and wetlands to create 

natural barriers to inundation. 

· coastal communities.  South Florida now has inundation maps under different sea 

level rise scenarios.  Northern Canada is researching loss of permafrost and 

subsequent risks to buildings, roads, water and waste infrastructure. 

· 11 other case studies available on cakex.org 

 

 

Lessons for Australia 

It is doubtful that such a report would have been possible in Australia as it was commissioned 

by a philanthropic organisation, the Gordon and Betty Moore Foundation; such organisations 

are very limited in Australia.  The work is an excellent overview of the many facets of climate 

change and the interaction between them.  A similar report for Australian conditions would 

provide a vital starting point for examining coastal adaptation and if supplied to stakeholders 

would provide an excellent knowledge base for decision making. 
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It is clear from this report that there is a lack of cohesion in North American policy related to 

climate change, with much of the work being done by the far northern jurisdictions, where the 

effects of climate change are most severe. 

There is some similarity to the Australia situation including use of a state based political 

system.  The autonomy of the states to prepare legislation can lead to lack of consistency 

across state borders.  It should be remembered that this report crossed not only state borders 

but also National borders of USA, Canada and Mexico.  The debate needs to take place in 

Australia about the appropriateness of climate preparedness being managed by a Federal 

department. 

Australia could take leadership from the Managed Retreat section, which provides high-quality 

rationale and examples where staged retreat has been undertaken successfully and 

acknowledges the cost of moving whole communities.  The section on Technological Resources 

stresses the need for the integration of high quality monitoring and mapping systems allowing 

decisions to be made using the best of information in uncomplicated formats.  Australia is 

moving down this path, but with such a long coastline focus is on urban areas of highest risk.  

Some States are enacting legislation requiring jurisdictions to include climate change matters 

in their deliberations.  There is similar legislation in Australia, however its application is 

sporadic. 

Australia needs to embrace the concept of inter-agency cooperation both at state and federal 

level, thus allowing the large quantity of information to be made available, in an easily 

understood format, to decision makers and the broader community. 
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An Ocean Blueprint for the 21st Century (US Commission on Ocean Policy 

2004). 

An Ocean Blueprint for the 21st Century, was compiled by the Commission on Ocean Policy, a 

group appointed by the US President to make recommendations for a coordinated and 

comprehensive national ocean policy.  The report covers all aspects of coastal management 

including biodiversity, contamination, recreation, shipping, defence, climate, resource 

extraction, renewable energy and building management.  Sections of the parent document 

pertinent to this work and Appendix 6, A Review of U.S. Ocean and Coastal Law were assessed. 

The introduction outlines the value of the oceans to the American population for its essential 

social, cultural, environmental and economic benefits.  It warns of degradation oceans are 

suffering due to human impacts, but considers the current understanding of the oceans as an 

opportunity to rectify the situation before too late.  This could be achieved through applying 

knowledge based cooperative leadership to ocean and costal management.  It is noted that An 

Ocean Blueprint was released one year before Hurricane Katrina struck New Orleans.  The 

report highlights New Orleans's vulnerability to hurricanes, stating repairs following Hurricane 

Betsy in 1965 were designed to protect the city from a Category 3 or below hurricane, with 

anything above that being potentially disastrous.  Katrina was Category 3 but the 

infrastructure was not adequate to alleviate disaster.  Katrina resulted in 85% of the City being 

flooded and an estimated 1,800 people perished. 

The Strategy is very comprehensive covering all aspects of society's interaction with oceans.  

Along with chapters directly related to climate mitigation there are chapters dealing with 

protecting biodiversity, sediment control and water quality. 

Recommendation 5-4 recommends selection of a specific entity by Regional Governors to carry 

out research, collate data and develop 'products' for coastal decision makers. 

The Coastal Zone Management Act (CZMA) introduced as a consequence of the 1969 Stratton 

Commission remains a valuable tool in coordinating federal and state responsibilities.  CZMA 

links federal funding to coastal states implementing a suit of Coastal Programs, these 

programs change from state to state but generally outline coastal management including 

development controls.  The states use various mechanisms for dissuading vulnerable 

development or development which potentially adversely impacts on the natural ecosystem.  

Outright prohibition is rare, withholding services and infrastructure is the preferred method 

which avoids direct litigation based on property rights inherent in the Takings clause of the 
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third amendment to the American Constitution.  Protecting the natural coastal ecosystems is 

advocated as the preferred manner of protecting coastal zones.  The document acknowledges 

challenges including; lack of political will, lack of consistency between local, federal and state 

jurisdictions and short election cycles.  Review of the CZMA recommends a large proportion of 

federal assistance to states be linked to achieving KPI in applying their Coastal Programs. 

Barrier Islands (page 67) are nominated as areas that should not be developed, to protect 

human life and natural habitats.  Recommendation 9-3 advocates changes to federal funding 

and infrastructure programs to discourage inappropriate growth in fragile and hazard prone 

coastal areas. 

Chapter 10: Guarding People and Property Against Natural Hazards is most pertinent to this 

work.  The introduction states To Lessen the threat from natural hazards, the federal 

government should coordinate the efforts of all coastal management agencies to reduce 

inappropriate incentives created by federal infrastructure investments.  This returns to the 

concept of using infrastructure availability to control development location. 

In the face of 6,000% increases in insurance payouts (source: Consumer Federation of 

America) from 1967 to 1996, federal agencies with roles in hazard management, disaster 

response, recovery and mitigation are charged with implementing programs that limit risk.  

The report states there have been Inappropriate Federal Incentives funding infrastructure that 

often destroyed natural buffers, whilst simultaneously encouraging inappropriate 

development in the newly protected zones. 

Recommendation 10-1. The U.S. Army Corps of Engineers' Civil Works Program, with guidance 

from the National Ocean Council, should ensure valid, peer-reviewed cost-benefit analysis of 

coastal projects, and coordinate such projects with broader coastal planning efforts. 

This recommendation aims to ensure complex scientific information is available in an accurate 

and understandable form for both decision makers and the public.  A number of high-level 

agencies gather comprehensive complex data on hazards, oceanography, weather and 

climate, but this information requires collating and presenting in formats non-scientists can 

understand and use.  Collation of this information can also be used to develop predictive tools 

for potential hazards and a federal hazard abatement policy. 
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Recommendation 10-2. The national Ocean Council should establish a task force of appropriate 

federal agencies and state and local governments, with the Federal Emergency Management 

Agency in the lead, to improve the collection and use of hazard related data. 

This recommendation advocates collection and collation of data, including post disaster losses 

and mitigation costs; the development of data on personal, social, infrastructure and 

economic risk and development of GIS risk mapping for The National Flood Insurance Program 

(NFIP).  The NFIP, enacted in 1968 is the federal government primary tool for managing flood 

hazards through combining incentives and regulations.  It facilitates flood insurance to 

communities that adopt appropriate development and construction standards. NFIP is a 

national program though most of its premiums relate to coastal property.  Because it is a 

government instrument it has the ability to carry debt over the long term, allowing floodplain 

management and development of flood hazards mapping.  An undesirable consequence of 

NFIP is the availability of insurance for at-risk properties, encouraging development in 

inappropriate and vulnerable locations. 

The NFIP requires substantially damaged properties be removed or elevated.  However the 

local government makes this assessment, not NFIP, with the result many at-risk properties are 

rebuilt.  This is borne out by the fact 40% of NFIP payments are for repetitive loss.  This issue is 

covered by Recommendation 10-3, which aims to reduce incentives for building in high risk 

locations. 

 

 

Lessons for Australia 

An Ocean Blueprint for the 21
st

 Century is a very comprehensive report.  There would be many 

benefits from Australia developing a similar study.  With regard to statutory controls for 

coastal adaptation for climate change, An Ocean Blueprint for the 21
st

 Century highlights the 

different approach the two countries have when it comes to legislation.  The report does 

however demonstrate similar challenges exist in both countries regarding at-risk development.  

America's method of control is predominantly a passive one, relying on incentives, rather than 

through direct legislation.  This approach is probably due to America's Bill of Rights which 

enshrines an individual's rights to a higher degree than does Australia's Constitution.  The 

result being provision of, or importantly withholding of infrastructure such as power, water 

and roads is used, along with availability of insurance cover to control development in at-risk 



22 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

locations.  In contrast Australia uses a Westminster form of governance, which relies on 

planning law to control development.  Whilst planning regulations offer a more consistent 

application than does withholding services and infrastructure, Australia could learn from the 

American example by withholding physical protection infrastructure like groynes and sea walls 

to dissuade development in at-risk locations. 

What Australia may take from this Report is the benefits of providing information to 

communities such as GIS mapping and correlation of technical and scientific information into 

advice that lay people and local government can access, understand and use.  The need for 

better use of natural barriers and their protection is relevant to all coastal dwellers.  

Ultimately nature will strike a balance, physical infrastructure will have impacts on that 

balance, it may provide localised benefits, but may also adversely impact on the balance of the 

larger eco-zone and as a result adjacent development. 

 

 

Review of U.S. Ocean and Coastal Law (US Commission on Ocean Policy 

2004) 

While this comes as Appendix 6 to An Ocean Blueprint for the 21
st

 Century it is a standalone 

document focusing on law and legislation.  Like the US Commission on Ocean Policy, Appendix 

6 covers all aspects of interaction with oceans including extensive coverage of natural and 

mineral resource exploitation.  This assessment is limited to aspects related to coastal 

adaptation to climate change. 

 

Appendix 6 outlines the chronology of laws and statutes that apply in the USA and how they 

interact.  Central is the 1969 Stratton Commission Report, which ultimately resulted in the 

Coastal Zone Management Act 1972 (CZMA).  The broad mandate of CZMA was the 

preservation, protection and restoration of coastal zones for successive generations.  The 

CZMA provides participating states the flexibility to develop their own programs but directs 

states in areas of protection of natural and cultural assets and people and property from 

natural hazards.  As mentioned in An Ocean Blueprint for the 21
st

 Century, Federal acts were 

introduced to mandate National Flood Insurance and protection of barrier islands.  CZMA 

mandates states to implement a coastal management program; which is based on the premise 
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that the states and local government are the best authorities to manage coastal resources for 

the people.  However, CZMA mandates key issues and controls to give consistency across the 

country.  States have incentives to conduct reviews on consistency with the federal act giving 

the federal government a mandate to continue programs into the future. 

The Takings clause of the Fifth Amendment to the US Constitution mandates compensation 

for land taken by government.  This regulation covers limiting coastal development through 

jurisdictions that goes too far (US Commission on Ocean Policy 2004).  Supreme Court rulings 

have made findings on the economic impacts on the owners and the degree their investment 

expectations have been frustrated.  The outcome is that the Takings Clause makes it 

unconstitutional for states to impose development restrictions in locations that may be at-risk 

from climate change. 

 

 

Lessons for Australia 

In addition to issues outlined in An Ocean Blueprint for the 21
st

 Century, Appendix 6 deals with 

interactions between federal and state governments.  On this issue Australia can take some 

leadership.  Having overarching federal regulations mandating minimum standards and 

consistency of approach, whilst allowing state and local government autonomy on issues of 

local conditions, is considered an appropriate way forward. 

The Takings clause of the Fifth Amendment is similar to the Injurious Affection clause in some 

of Australia's state legislation.  If Australia does not want to go down the path of using 

provision of infrastructure and insurance as a means of coastal management then such 

Injurious Affection provisions should be modified or removed from state planning legislation. 
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South Carolina Beachfront Management Act 

In 1988 South Carolina enacted the South 

Carolina Beachfront Management Act.  The 

Act prohibits hard erosion control devices on 

beaches, due to the potential to harm the 

Public Trust Beaches (page 68). 

Beachside property owners in the town of 

Daufuskie Island (Figure 4) challenged the 

validity of the South Carolina Beachfront 

Management Act under the premise their 

homes were under imminent threat from 

erosion (Amy Armstrong  2011).  They claimed the State of South Carolina was unlawfully 

Taking of their property with the introduction of the act.  Shortly after a county court judge 

granted owner's permission to build a sea wall, lawyers acting on behalf of the South Carolina 

Coastal Conservation League, Sierra Club, the South Carolina Wildlife Federation, and the 

League of Women Voters of Georgetown County challenged the legality of the sea wall.  Six 

years later a settlement was reached on March 9th 2004, which allowed some of the 

constructions to stay, but required the removal of hard defences to 3 properties. 

 

 

Lessons for Australia 

Legislation similar to the South Carolina Beachfront Management Act is pertinent to Australia, 

especially for estuarine and coastal areas under development pressure.  The American concept 

of Public Trust Beaches enshrines beaches as public places where development is not 

permitted; Australia respects the edict of the Queens Chains and has a strong beach culture.  

Regulations that restrict structures from impacting on dunal and beach coastlines would 

probably have broad support in Australia. 

 

 

Figure 4  Daufuskie Island.  Image from Google 
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Developing coastal adaptation to climate change in the New 

York City infrastructure-shed: process, approach, tools, and 

strategies (Cynthia Rosenzweig et al 2011) 

This document promotes strategies to deal with extreme sea level rise predicted in the event 

of rapid melt of the Greenland and West Antarctic Icesheets.  Should such melt occur, New 

York is nominated as second highest (to 

Miami) risk city in the United States due 

to its 600 miles (970 kilometres) of high 

density waterfront (Figure 5).  In 2008 

Mayor Bloomberg convened a panel of 

experts on climate change (NPCC) to 

advise New York City on climate change 

mitigation.  A New York City Climate 

Change Adaptation Task Force was 

formed and organized into five Work 

Groups: Energy, Communications, Transportation, Water and Waste, and Policy.  The Mayor’s 

Office of Long-term Planning and Sustainability played a key role in coordinating the Task 

Force activities and in facilitating communication between Task Force and the NPCC.  The Task 

Force developed an 8 step process to help stakeholders assess infrastructure risk and develop 

risk abatement strategies.  The NPCC developed sea level rise predictions based on the IPCC 

methodology and predictions based on a rapid ice melt scenario predicting sea level rise of 41-

55 inches (1.04-1.18 metres) by 2080.  Potential impacts of sea level rise on aging and frail 

infrastructure were tabulated and assessed for energy, transportation, water and waste, and 

communications systems.  Existing hard defences were assessed for suitability in the rapid 

melt scenario and modifications recommended.  The need for some kind of barrier along the 

lines of the Thames Barrier was assessed for suitability.  Due to the complicated waterfront it 

was considered that a hard defence would not be capable of protecting all of New York.  Soft 

defences based on the Staten Island Bluebelt Program (page 34) were considered for wider 

application.  Policy solutions considering adaptive land use management, changes in zoning, 

design standards, and regulations were investigated.  These looked at "storm proofing" 

developments, changing zoning to preclude development in at-risk areas and introduction of 

controlled inundation of parks and green open spaces.  It was recommended that Flood 

Figure 5  A computer simulation of what New York City 

would look like if the glaciers on Greenland melt and raise 

sea levels by 7 meters.  Image from Lilith News 
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Insurance Rate Maps (FIRM) were updated to include a rapid ice melt scenario.  FIRM are used 

by federal agencies to determine if flood insurance is required when banks provide federally 

insured loans or grants towards new construction within zones covered by the FIRM.  The 

NPCC determined that the 90th percentile of the rapid melt sea level rise should be adopted 

for climate protection purposes, this equates to 4 feet (1.22 metres).  The benefit of this work 

is in the correlation of available information and current climate science to determine 

adequate responses to sea level rise risk. 

An important aspect of the Cynthia Rosenzweig et al report is the preparedness of New York in 

the event of rapid ice melts of the Greenland and West Antarctic ice sheets.  In fact it 

concludes that New York is well positioned for sea level rise predicted in IPCC 2005a report, 

but argues there should be strong consideration also given to adaptation in the event of 

feedback loops causing a rapid ice melt. 

 

 

Lessons for Australia 

A comprehensive assessment of specific risks and adaptation options for Australian cities, as 

outlined in Developing coastal adaptation to climate change in the New York City 

infrastructure-shed: process, approach, tools, and strategies would be of considerable 

assistance to decision makers and planners.  Well researched and well correlated information 

is essential if adaptation efforts are to offer the best results and value for money. 

Australia needs to assess its preparedness for sea level rise in magnitudes of metres caused by 

rapid ice melts of Greenland and Atlantic Ice Sheets (Figure 6), and have plans and policies in 

place for such an eventuality. 

 

 Figure 6  Antarctic Ice Melt.  Image anon 
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United Kingdom 

The UK has well developed building and planning policies aimed at addressing flood and 

coastal erosion risk.  The Department for Environment, Food & Rural Affairs (DEFRA) are the 

key government department dealing with such issues.  In 2009 they announced 15 local 

coastal authorities had been chosen as Pathfinders, funded with £11million.  Their role was to 

investigate approaches, capacity building and solutions to problems caused by coastal erosion.  

The release also confirmed a grant of £6,000 to LG to assist homeowners move and demolish 

properties in imminent risk due to coastal erosion. 

In 2004 DEFRA released a discussion paper Making Space for water, a year later Minister Elliot 

Morley launched the strategic directions document of the same name.  This work culminated 

in amongst other things Planning Policy Statement 25 which was released in 2006 and 

amended in 2010, along with the release of a supplement.  DEFRA also released Increasing 

Flood Performance of New Buildings which will be considered in the Building Design section of 

this work.  Adapting to Coastal Change was also released in 2010.  As mentioned in the 

Introduction a major source of information was Adapting to Climate Change-Lessons for 

London, which, as this work, examined international climate change adaptation initiative to 

assess the lessons for the Greater London Authority. 

Australian has much in common with the United Kingdom in respect to law and order having 

adopted the British legal system and Westminster form of government, consequently any 

initiatives from the UK should be easy to adopt by Australia. 

In 2009 Climate Projections 2009 was released confirming Britain is expected to experience 

hotter summers, drier winters and more frequent storm events. 

 

 

Marine and Coastal Access Act 

In November 2009 the Marine and Coastal Access Act gained royal assent.  This act marks the 

first step towards a coordinated UK marine law, with a new marine planning system and 

marine conservation powers. The new Marine Management Organisation (MMO) will act as a 

one-stop shop for all marine licenses and consents.  The British Government Environment 
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Agency webpage states; The UK Government recognises the vulnerability of our seas and coast 

and the Marine and Coastal Access Act provides a unique opportunity to put in place new 

environmental safeguards and ensure an integrated approach to planning, regulation and 

biodiversity across land and sea. 

 

 

Lessons for Australia 

Like An Ocean Blueprint for the 21
st

 Century the holistic approach of the Marine and Coastal 

Access Act is a good example for Australia, combining all aspects of ocean use, including 

fishing, shipping, resource industries, leisure and coastal planning.  Such a document allows a 

better understanding of the flow-on impacts between uses and how they impact on coastal 

stability and the ecosystem. 

 

 

Making space for water 2005 (DEFRA 2005) 

This document is the result of a community consultation process of the same name setting out 

the direction for a more holistic approach to managing flood and coastal erosion risks in 

England.  It has resulted in development of strategies, policies and guidelines such as Planning 

Policy Statement 25 and Improving the flood performance of new buildings both of which will 

be discussed later in this work. 

The impetus for Making Space for Water was a series of serious flooding events in the UK 

starting in 1998.  There was a need for focused investment rather than an ad hoc approach 

taken at the time.  It was acknowledged there would be circumstances where it would be 

decided inappropriate to invest in defence or repair of infrastructure.  These actions resulted 

in community backlash from people with a belief government should protect their assets at all 

cost.  This represented an important step in climate change adaptation for the UK.  Making 

Space for Water advocates provision of an holistic, risk based approach to dealing with climate 

change to be integrating into the existing governance regimes rather than attempting to 

retrofit policies.  It was designed to be comprehensive in its national application yet flexible 

enough for local conditions.  A major aspect of Making Space for Water was the collection, 
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correlation and dissemination of data related to coastline, water-sources, climate and their 

interaction.  The Department of Treasury allocated realistic funding of £564 million in the 

2008/2009 Budget for implementation of Making Space for Water. 

Making Space for Water employs evidence based, risk based decision making with 

considerations of social justice. 

The document is divided into the following sections: 

· Risk Issues covers improving the evidence base for risk management profiles, flood 

mapping and a commitment to environmental, social and economic analysis.  When 

decisions impact on small rural communities, aspects of social justice are paramount. 

· Land use planning recommends flood risk be introduced into planning considerations 

for new development.  The process would be to amend and strengthen existing 

policies to ensure a pragmatic approach is taken.  An acknowledged problem relating 

to Environmental Agency advice being ignored at decision making level, will be 

addressed with a change to their General Development Procedure Order to render 

their advice mandatory.  Flood risk assessments will be included in spatial and local 

planning policies, with assignment of Low, Medium and High risk profiles.  Different 

forms of development will be allowed/disallowed in each profile. 

· Resilience and resistance in new buildings is to be achieved by inclusion of new 

clauses in the building regulations.  It is clearly stated this is not an alternative to good 

planning, but an adjunct.  There are also recommendations to increase flood resilience 

by retrofitting existing buildings.  This section also advocates the availability of 

relevant free advice on all aspects of flood vulnerability. 

· Rural land use, land management and managed realignment focuses on rural land, its 

role containing water in wetlands and advocating increased setbacks to waterways 

and the coast to reduce risk and provide areas of strong biodiversity. 

· Integrated urban drainage management examines at risks associated with poor 

drainage practices causing poor water runoff and fluvial flooding, pluvial flooding, 

sewer flooding and groundwater flooding.  Recommendations are for different 

organisations responsible for drainage and water management to integrate and 

develop a holistic flood management plans. 

· Living with the changing coast outlines the Government proposal to review current 

legislative and institutional arrangements with a view to enabling the Environment 
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Agency to take a strategic role in relation to all coastal flood and erosion risk 

management and that this is a complicated issue requiring more work. 

· Living with flood risk deals with awareness raising regarding flood risk discussing flood 

warning systems and emergency responses. 

 

 

Lessons for Australia 

While not a statutory document in itself Making Space for Water should be considered as a 

benchmark for developing legislation, policies and advice, being the result of extensive 

community engagement and expert advice.  It was developed in response to a need to address 

increased flood risk and coastal erosion in a holistic manner, whilst embodying equality and 

social justice.  It advocates consistent core jurisdiction at a countrywide level, whilst allowing 

for regional interpretation to suit localised conditions. 

Australia should consider development of a document to address adaptation in a logical, 

holistic, open and equitable manner.  Any resulting policies will have a strong grounding in 

both effectiveness and acceptance across the community. 

 

 

Planning Policy Statement 25 (PPS25) (Communities & Local Government 

2010) 

This policy document was developed by communities and LG with assistance of DEFRA being 

introduced as a result of Making Space for Water community consultation and is to be applied 

across England as stated in the introduction; 

The policies in this PPS should be taken into account by regional planning bodies in the 

preparation of Regional Spatial Strategies; by the Mayor of Greater London in relation to the 

Spatial Development Strategy in London; and, in general, by local planning authorities in the 

preparation of local development documents. They may also be material to decisions on 

individual planning applications. 
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PPS25 is a risk-based policy advocating a partnership approach to appraising, managing and 

reducing flood risk.  It is a short document, with 8 Annexes providing necessary detail.  PPS25 

directs Regional Planning Bodies (RPB) and Local Planning Authorities (LPA) to consider flood, 

storm and coastal risk relating to land use and infrastructure development when developing 

Regional Spatial Strategies (RSS) which should be completed through consultation with the 

Environmental Authority.  Central to PPS25 is a sequential approach to assessing flood risk 

management.  When considering land for development, a flood risk needs to be allocated, 

either as Zone 1 low risk, Zone 2 medium risk or Zone 3 high risk.  Development would 

generally not be approvable in Zone 3 and an alternative location should be considered for 

Zone 2 applications away from flood risk.  If no alternative location can be found an Exemption 

Test would be applied providing a method of managing flood risk whilst allowing necessary 

development to occur.  There is no general statutory duty on government to protect land or 

property against flooding.  Operating authorities have permissive powers but not a statutory 

duty to carry out or maintain flood defence works in the public interest. 

 

 

Lessons for Australia 

Australia would benefit from planning policies offering clear direction for evidence-based 

assessment of flood risk being built into Spatial Planning frameworks.  Requirements to seek 

advice from the environmental agency is supported.  A system of zoning, giving clear direction 

on what is allowed to be constructed and which building codes apply to each zone, would 

work well in the Australian context.  Such policy should be introduced at state level where 

planning is determined in the Australian system. 

 

 

The draft climate change adaptation strategy for London (Greater 

London Authority 2010) 

Under the Greater London Authority (GLA) Act the Lord Mayor is charged with preparing a 

Climate Change Adaptation Strategy.  This report was released as a part of the community 

consultation process for developing that strategy.  It uses a risk based assessment of the 
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threats posed to London by climate change, examining the impacts of flooding, drought and 

overheating, subsequently assessing the impacts of these three on the city's health, 

environment, economy and infrastructure.  Finally suggestion is made for a roadmap to 

resilience.  A science based assessment of the inevitability of increased sea levels and storm 

events is given and a comprehensive prediction of London's climate future is established. 

Flooding. 

Whilst all three nominated risks are important, flooding is the one relevant to coastal 

adaptation and is focused on here.  Being on a floodplain London is vulnerable to three types 

of flooding, tidal flooding from the North Sea, fluvial flooding from the Thames and its 

tributaries and storm flooding from heavy rainfall.  The probability and consequences of each 

type of flooding is analysed and ways to mitigate the risks are considered resulting in a 

recommendation for nine actions.  Actions focus on gathering and collating vital information 

with gap analysis recommended if current information is lacking.  New development is not 

recommended in at-risk locations and existing built infrastructure should to be assessed for 

flood and storm resilience.  Current emergency action plans are assessed and shortcomings 

identified and rectified.  As information is correlated it should be made available for 

businesses, the community and councils to allow improved capacity and cross stakeholder 

cooperation.  The scope of the document advocates using analysis and projections to identify 

priorities for key climate change actions and designates who is responsible for their 

implementation.  Finally it recommends capitalising on opportunities presented by climate 

change and London's status as an international exemplar in terms of climate change 

adaptation. 

A 3 pronged approach is recommended to address flooding risk; 

1. Spatial Planning to alleviate the creation of flood risks by nominating at-risk locations 

where development should not occur and assessment of existing development in at-

risk locations for remedial work or relocation. 

2. Flood defence and drainage plans to protect the parts of London that are in flood 

prone locations.  This work is the domain of the Environmental Agency. 

3. Flood storage areas are to be designed to deliberately flood.  These are a form of 

Controlled Inundation Areas. 

In the event of flooding Response and Recovery Plans are in place nominating key agencies and 

their responsibilities. 
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Lessons for Australia 

The draft climate change adaptation strategy for London is a comprehensive document which 

if implemented will set London in good stead for the future.  The catalyst was a requirement 

under the act nominating the Lord Mayor as the responsible person to develop a strategy.  

Australia would be well advised to mandate such a responsibility for its Lord Mayors. 

A key aspect is collation of existing information to obtain the best picture of the 

circumstances, identification of gap work and consequent distribution of information.  All 

these aspects are crucial for Australian cities, as is nominating who is responsible should 

disaster strike. 

The draft climate change adaptation strategy for London is recommended, if not essential 

reading for all those charged with adapting our coastal cities for the risks of climate change. 

 

 

Impacts of climate change on disadvantaged UK coastal 

communities (Mary Zsamboky et al 2011) 

This report was included as it examines an issue not covered in other documents, that of the 

impacts of climate change on disadvantaged people.  It examines issues of social justice at a 

community and personal level.  The report identifies climate change Hot Spots in the UK (Mary 

Zsamboky et al 2011), considers the impacts on disadvantaged people and how this in turn can 

lead to barriers for adaptation.  Four case studies were examined in detail.  The report then 

makes suggestions on rectifying identified barriers. 

The report identified a key driver of disadvantage was the aging population in coastal 

communities.  Many towns on the UK coast are seaside towns providing holiday destinations 

for the residents of industrial towns and cities (Figure 7).  From the 1970’s increased affluence 

and the availability of cheap airfares predisposed many Britons to choose packaged European 

holidays and cruises over the traditional seaside holiday.  The result being many of these 

seaside towns now face troubled times both socially and economically.  Seaside towns with 

their grand Victorian and Edwardian architecture have become the domain of retirees and 

people on social benefits, with younger people leaving town for better work prospects not 
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based on the seasonal demand of the holiday town.  This ageing demographic results in high 

levels of community vulnerability and dependence due to age, illness and social isolation. 

Physical infrastructure such as sea walls, piers and ocean swimming pools built in the towns' 

heyday require repair work and as storm events increase in frequency and intensity this 

degradation is accelerating.  Local authorities make efforts to maintain their infrastructure 

endeavouring to attract tourists but now also carry the fiscal burdens of an aging population.  

The financial demand trajectory is going up, whilst the town’s income trajectory is going down.  

This spiral is preventing coastal communities from building their resilience at the greatest time 

of need. 

The above issues were exacerbated by the Government’s Making Space For Water legislation 

which introduced a working with nature approach.  When investment is made in repairing or 

building hard engineering defences it is allocated following cost benefit analysis which 

considers, amongst other things, population density. 

 

 

Lessons for Australia 

It is recommended that Australia examine the social issues of climate change adaptation 

relating to disadvantaged people assessing how a place's socio-economic status will impact on 

ability to adapt to adverse effects of climate change. 

It is anticipated that the drivers in the UK will be different from those in most Australian 

coastal cities and towns.  Whilst sea change (Page 68) migration has resulted in Australian 

coastal communities having an aging population, this has also resulted in elevated land values 

in coastal communities.  As a result coastal communities in Australia are becoming wealthier, 

rather than less wealthy as the UK experience.  However there will always be competition for 

funding in coastal communities between infrastructure repair and construction, and social 

services.  Communities should determine what that split will be before a storm event occurs. 

The push to protect at-risk seafront properties should not adversely impact on provision of 

social services. 
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Infrastructure 

For millennia humans have endeavoured to exploit the resources of, and exert control over 

nature, settlements are the embodiment of this.  They were built close to water for the 

benefits of food, defence and transport, with fertile floodplains providing advantage to 

emerging agrarian communities.  Along with the advantages of these locations came 

disadvantages with natural weather cycles causing floods and droughts.  Being located 

adjacent to water gave advantages in times of drought and challenges in times of flood, which 

continue to overwhelm those communities at times of extreme weather, extreme weather 

that will increase in ferocity and frequency as a result of global warming (Will Steffen et al 

2009).  As settlements grew into cities the desire to protect them against flooding increased.  

The industrial revolution delivered seemingly endless technological solutions to challenges and 

flood risks were no exception.  Physical, or hard defences were built, sometimes in 

combination with pumping equipment.  A cycle began to emerge starting with a flood, in 

response to which a hard defence was built, then another flood, so an improved defence was 

built, then another flood etcetera.  Western civilisation is now at a point in this cycle where 

the wisdom of building ever-larger hard defences is being questioned.  Among others, Holland, 

Belgium, Tokyo and New York are all developing controlled inundation areas and 

multifunctional land uses.  These are places such as sports grounds or car parks performing 

their conventional role most of the time, but designed to hold excess floodwater during 

extreme weather events.  Holland represents a striking example because it is a country with an 

enviable engineering reputation upon their ability to control water and flooding.  In 2004 the 

Dutch introduced a water policy discussion document called Making Space for the River (RIVM 

2004).  This was a diametric shift for a country whose citizens had, for generations, prided 

themselves on their ability to control the ocean and rivers.  It was not without controversy, 

but they were not alone, in the same year the United Kingdom government released their 

discussion paper on this issue, Making Space for Water (DEFRA 2004).  This period may be 

seen as the beginning of a global shift in how communities in the western world have 

responded to flood risk.  What these discussion papers and investigations have revealed is the 

need for a balance between hard and soft engineering solutions to flood threats.  Reliance on 

too many hard solutions has resulted in ever-larger infrastructure projects which; 

· Stretched the public purse 

· Introduced a double jeopardy, when their failure or inability to perform their role 

results in a greater threat than that they were intended to address 
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· Shifted the problem rather than addressing it 

· Lost public support due to their impact on the coastal, estuarine and river ecosystems 

A reliance on too many soft solutions results in; 

· Unacceptable threats to infrastructure and property. 

This section examines specific examples of international infrastructure projects pertinent to 

Australia and a document relating to broader infrastructure assessments in Adapting to 

climate change-Lessons for London. 

 

 

 

 

 

  

Figure 8  Queensland floods, exacerbated by dam water being released. 

Image from Chanel 9 



37 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

United States of America (USA) 

The long coastline on the east and west Coasts of North America results in a great variety in 

oceanic and climatic conditions, nevertheless the challenges are very similar to those faced by 

Australia.  A graphic visualisation of the threats posed to coastal cities in USA can be seen in A 

Nation Under Siege (Edward Mazria & Kristina Kershner 2007). 

As an affluent nation America has resorted to hard engineering solutions to its problems until 

recently. 

 

 

Staten Island’s Bluebelt Program 

New York's Staten Island Bluebelt Program was developed to reduce the risk of flooding by 

using wetlands and storm water retention ponds as opposed to culverts and levees.  There 

was a degree of urgency in addressing flooding problems due to the number of residences in 

Staten Island not connected to reticulated sewerage.  In the late 1980s floods liberated the 

contents of many septic tanks into the storm-water system adding serious contamination to 

the severity of the flood event. 

Areas of wetlands were acquired by 

the City of New York to deliver the 

program now numbering 16 

watersheds.  These ponds are 

connected by Bluebelts which offer 

whole of system response to 

localised flooding (Figure 9).  There is 

added benefit in that the Bluebelts 

are now supporting native flora and 

fauna not seen on the island for 

generations.  At the onset, residents were wary of this unconventional approach, suspecting it 

was merely a cost saving response to a significant problem.  Now after subsequent storms and 

flooding events they see the success of the project in preventing localised flooding and also 

recognise the benefits of improved public open space and increased biodiversity.  The project 

Figure 9  Bluebelt structure.   Courtesy of City of New York 



38 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

is deemed a success not only in dealing with the flood issues, but also financially, saving the 

City of New York around US$80million over conventional barrier and culvert construction. 

 

 

Lessons for Australia 

New York's Staten Island Bluebelt Program has been a text-book example of the benefits of 

soft engineering over hard engineering.  There are many locations in Australia where this kind 

of approach would be appropriate, especially where evidence of old watercourses flowing into 

an estuary or river remains such as Sydney’s eastern suburbs where green belts continue to 

run through residential areas into Sydney Harbour.  The sort of soft engineering that makes 

the Staten Island Bluebelt Program such a triple bottom line success should be investigated in 

all urban areas where flood risk needs to be reduced. 

 

 

Galveston Seawall 

The Galveston seawall was built in response to an unnamed Hurricane in 1900 and has been 

effective in protecting the city ever since, until the 2008 Hurricane Ike.  The seawall uses a 

concave form of about 5 metres high to dissipate wave energy.  It has been extended several 

times during its life and is now approximately 16 kilometres long, however since Hurricane Ike 

Dr Bill Merrell of Texas A&M University has proposed a 5 fold extension of the seawall length 

constructed to withstand a 1:10,000 year storm.  This proposal has become known as the Ike 

Dyke and is being considered due to the risk posed to large oil refining infrastructure that is 

close to the coast, which Dr Merrell states presents a national security risk to America. 

 

 

Lessons for Australia 

The strongest message the Galveston Seawall has for Australia is that it is extremely unwise to 

build large or sensitive industry close to a vulnerable coast and trying to protect it with large 

engineering projects compounds the risks.  When considering the construction of hard 



39 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

engineering solution provisions should be made to fund upkeep, repair and extensions of the 

protection they offer, because experience shows that once built hard engineering 

infrastructure projects are usually considered inadequate, as with the Galveston seawall.  

Huge hard engineering solutions such as the Ike Dyke will adversely affect the adjacent coast 

on issues such as sediment flow and sand movement. 

 

 

Seattle’s Drainage Fees 

Seattle's storm water disposal has an emphasis on localised, rather than large centralised 

systems.  Development has increased the quantity of hard surfaces resulting in increased 

runoff damaging freshwater ecosystem.  The City investigated their options and decided to 

maintain their current localised approach to storm water management but to improve its 

performance by significantly improving its permeability.  They introduced Drainage Fees based 

on permeability of a development site, the more storm water soaking into the site the lower 

the fee.  This has encouraged innovative solutions, especially for traditional hard surfaces such 

as roads and footpaths; these are now being constructed with pervious sections to absorb 

storm water.  The money collected from the fees goes to restore the damaged ecosystem and 

introduce permeability to civic infrastructure.  The outcome is a reduced flood risk, a healthier 

freshwater ecosystem and more money in civic coffers as a result of not having to install a 

centralised storm sewer system. 

Seattle Public Utilities has initiates an Adopt a Drain scheme, where community minded 

people commit to keeping 12 drains free from leaves and litter.  Not only does it reduce 

flooding, it also raises awareness about the difference between stormwater and black water 

disposal, reducing instances of chemical and oil contamination to the storm water system. 

 

 

Lessons for Australia 

Australia has a large percentage of our cities paved; reducing runoff from this paving would 

significantly reduce the demand on the existing storm water systems and reduce 

contamination of waterways.  This is especially pertinent for tropical cities and towns where 
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flash flooding is a problem.  If engineered correctly greater hard surface permeability could 

enhance groundwater recharge. 

Engendering community spirit through programs such as Adopt a Drain has flow on potential 

to issues such as verge beatification.  Having people take responsibility for their surroundings 

helps create resilient communities. 
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United Kingdom 

Making Space for Water Discussion Paper culminated in the development of a government 

strategy of the same name released in March 2005.   It was a bold move and not everyone in 

Britain supported this change in focus, some saw it as government abdicating its responsibility 

to protect people and property from flood risk, Charles Clover wrote in a piece called DEFRA 

calls it Making Space for Water, others call it flooding for the Coastal Concern Action Group 

(CCAG) in which he said:  

And yet, the current talk about Managed realignment, and Making Space for Water - 

the magnificently euphemistic title of the Government's latest consultation paper on 

coastal flooding - is evasive and ultimately duplicitous. The refusal to use straight 

language gives away the concealment of a subject that embarrasses officials and 

ministers. 

Eight years later Britain is making day-to-day decisions on whether to defend coastal erosion, 

or to allow natural alignment of coastline to occur.  The North Sea coastline is particularly 

susceptible to ravages of nature.  East Anglia is undergoing changes resulting in a more natural 

coastal form.  In 2009 DEFRA nominated 15 local areas to receive Pathfinders funding totalling 

£15Million. Their task was to investigate solutions to coastal erosion and engage in capacity 

building.  Also confirmed was a grant of £6,000 to LG to assist homeowners relocate and 

remove homes in imminent risk due to coastal erosion, identifying staged retreat as an 

alternative to seawall construction.  Facilitating a change in societal expectations with regard 

to responses to coastal erosion and flooding is an important aspect of DEFRA’s work. 

 

 

The Thames Barrier 

The Thames Barrier (Figure 10) is acknowledged, along with Holland’s Oosterscheldekering, as 

one of the great hard engineering successes for tidal flooding.  It was completed in 1984 to 

address flood risk from the North Sea, highlighted by devastating floods in 1953 responsible 

for 307 deaths.  The majority of London is vulnerable to inundation as it is built on a tidal 

floodplain.  Severe flooding would be devastating for London, not only because of the high 
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value of real estate, but also because of the 

trade intensity of the CBD.  Any 

interruptions to the trade would be 

devastating to the British economy. 

The barrier was built to protect London 

from tidal inundation, but was constructed 

to prevent flow in either direction so it can 

be used in times of fluvial flooding at high 

tide.  In 2005 a proposal was made to build 

a new barrier to supersede the Thames Barrier at the mouth of the Thames Estuary.  This is 

discussed in Living with Water-Visions of a flooded future (page 47). 

 

 

Lessons for Australia 

The intensity of tidal flood risk in Australian cities does not reflect that of London, some cities 

such as Brisbane are built on floodplains, however Brisbane’s flood risk is a result of swollen 

rivers from tropical storms, which is increased if they discharge into swollen estuaries due to 

storm surge.  The engineered response to this risk has been the use of reservoirs to control 

storm water in rivers.  The 2011 floods in Lockyer Valley demonstrated the devastating result 

of these systems failing (SKM 2011).  City density of population and infrastructure is 

significantly less in Australia than is the case in London, due in part to the characteristic sprawl 

of Australian cities.  It would be a relatively simple exercise to assess the vulnerability of cities 

built on floodplains and consequently the social and economic value of such vulnerability.  This 

can be compared with the social and economic costs of installing significant hard engineering 

solutions  and allow governments to understand the viability of such infrastructure projects.  

Smaller regional cities such as Bunbury in Western Australia have been given a high risk rating 

in the Australian Government Department of Climate Change document Climate Change Risk 

to Australia's Coast due to that city having been built on a floodplain.  That risk has 

subsequently been quantified in the supplementary document Climate Change Risks to 

Coastal Buildings and Infrastructure, therefore a cost benefit analysis can be undertaken for 

hard engineering solutions.  It is doubtful a large engineered structure such as the Thames 

Barrier would be a viable option in any Australian context. 

Figure 10  Thames Barrier.   Image by Wikipedia 
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Adapting to Climate Change-Lessons for London (Acclimatise). 

Adapting to climate change-Lessons for London differs from other documents considered in 

this work insomuch as some aims and objectives resemble those of this work, though its scope 

is much wider, considering issues such as water security, public health and the heat island 

effect.  Acclimatise’s investigations are included in this document as a resource in their own 

right, but specific projects are included in the topical and geographical sections relevant to 

them.  Reported here are Acclimatise’s Infrastructure Provisions used in London and their 

recommendations for improving those provisions. 

The Thames Barrier is a global icon in relation to flood control infrastructure, resulting in 

London being considered a leader in adapting to flood risk and perceived as having little to 

learn from other cities.  Lessons for London clearly demonstrates this is not the case, whilst 

The Thames Barrier is undoubtedly a piece of fine engineering; its success has stifled London's 

progress in introducing alternative and soft engineering solutions. 

Storm water Runoff caused by flash flooding is directed into the Thames due to 

impermeability of the ground and limited capacity of storm management systems to cope with 

demand.  This situation was brought about by the lack of a strategic program for storm water 

management.  Recommendations include the construction of a super (rainwater) sewer under 

the Thames and the development of a Supplementary Planning Guidance (SPG) policy to 

promote sustainable drainage design and construction. 

London was developed on a tidal floodplain and as such is always under threat from tidal 

flooding and storm surges.  The Thames Barrier was constructed in response to this threat.  

Whilst the barrier is considered adequate at the moment it is acknowledged future planning is 

required to manage increased threat and risk in the medium term.  Thames Estuary 2100 

(TE2100) is leading the way in this planning with innovations such as multifunctional land use.  

Flood storage space is being incorporated into parkland such as Chin Brook Meadows, 

Lewisham, where a hidden river has been de-culvertised and reintroduced into the landscape.  

TE2100 are also cooperating with Antwerp’s Sigma Plan to share research and ideas.  For new 

development PPS25 puts an emphasis on reducing existing flood risk, by re-creating and 

safeguarding functional floodplain and wash lands and by designing-in green space and 

sustainable drainage systems.  PPS25 also requires nomination of flood risk in susceptible 

areas and limits development in these areas. 
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London is also investigating the use of Green Roofs as a storm water management tool, as well 

as utilising their benefits on the Heat Island Effect. 

 

 

Lessons for Australia 

Benchmarking against other cities is an effective way of assessing performance in many 

aspects of urban life including flood resilience.  Examining how other cities are dealing with 

the challenges provides a snapshot of which programs are working and which are not.  

Resistance to change holds many government projects back, if such changes have been 

implemented elsewhere successfully it gives confidence in adopting such a project.  One of the 

commitments in Adapting to climate change-Lessons for London was to make the research 

available to all British cities.  If Australia embarked on a similar project for any one of its 

coastal capital cities the results would also be invaluable to all coastal communities, large and 

small. 

 

 

Belgium 

The Flemish coast of Belgium shares many of the challenges of its neighbour Holland, with low 

lying land and Polders (page 68).  As a result their engineers have shared the Dutch techniques 

of using seawalls and pumping to address issues of flooding. 

 

 

The Sigma Plan 

The Sigma Plan devised for Antwerp, Belgium's largest port on the Scheldt Estuary, includes 

legislating for controlled inundation areas by changing land use (Figure 11).  These controlled 

inundation areas allow water to flow into them in times of tidal surge and high river levels, 

hence protecting the city infrastructure.  The Sigma Plan is also unique as it was a trans-

boundary study covering Dutch as well as Belgium land.  This project was particularly 
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challenging due to an average tidal 

range of 5.5metres.  The traditional 

solution was to increase the height of 

dykes but by the end of the 1970's it 

was acknowledged this approach was 

not sustainable.  Mean high tides had 

risen by 56 cm and storm events 

increased in frequency and impact.  In 

1976 a storm tide flooded 600 homes, 

while over the border in Holland no 

homes were flooded due to the 

instigation of the Delta Program.  The 

Sigma Plan was designed to cope with 

a one 1:350 year event.  In a cost rationalisation move Sigma was again updated with a risk 

based approach, grading areas in terms of required protection. 

If constructed the Sigma Plan will remove large concrete barrages and car parks to give people 

of Antwerp access to their waterfront. 

 

 

Lessons for Australia 

The Sigma Plan will deliver increased flood security to Antwerp, while allowing public access to 

the Scheldt Estuary waterfront.  It is an example of recognising ever increasing Hard 

Engineering projects may not offer the best outcome when compared to cleaver solutions 

incorporating controlled inundation areas.  These are valuable lessons for Australia, showing 

hard engineering structures are being removed to allow more sophisticated solutions to 

flooding. 

 

 

Figure 11  The Sigma Plan, showing graded flood defences.   

Image by City of Antwerp. 
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Japan 

Japan has many challenges related to flooding, it is located in a tropical zone so is subject to 

tropical rain and typhoons as well as being vulnerable to tsunamis.  It is a populous country 

with intense development pressures, especially in the cities, which may encourage 

development in areas with high flood risks.  50% of population and 75% of assets are 

concentrated in floodplains which amount to 10% of the land area (Terakawa 2011).  Japan is 

also a wealthy country that can afford large infrastructure projects to facilitate development in 

marginal locations. 

 

 

Tokyo Tsurumi River 

Rapid urbanisation has resulted in development pressures on the flood prone Tsurumi River 

basin.  Flood mitigation is achieved through a suite of initiatives.  Multipurpose land uses are 

used as floor reservoirs.  The Kirigaoka Regulating Ponds are the location of tennis courts for 

most of the time, but when the Tsurumi River reaches a certain height floodgates are opened 

to allow flooding of the Ponds, hence reducing pressure on more sensitive locations.  Likewise 

a large rainwater retention reservoir was located adjacent and under the Yokohama Stadium, 

again allowing excessive river height to flow over a levee into the retention pond in times of 

high water. 

 

 

Lessons for Australia 

Multipurpose land use is one of the most cost efficient ways to abate infrequent or sporadic 

flood risk in urban areas.  The potential for integrating flood retention ponds into sporting 

facilities needs to be considered at the initial concept stages, including choice of location.  

Below grade car parks are also a potential source of temporary floodwater retention ponds. 

Soft engineering solutions can be integrated with multipurpose land use to achieve the best 

dispersement of flood water. 
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Building Design 

Evolution over the generations has resulted in many building having features specific to their 

location.  The demands of the locations of course are many and varied as are the solutions 

adopted.  Stilt home are common in the delta and river regions on South East Asia where 

conventional ground built homes would be flooded.  Floating buildings allow both protection 

from flooding as well as a means of transport.  Another technique for dealing with seasonal 

flooding it to accept that it is inevitable that the lower level of a building is subject to flooding, 

so including design elements that allow for minimal disruption when such flooding occurs.  As 

a minimum Australia needs to consider how our conventional housing stock can be made 

more resilient to unexpected flooding. 

While certain building forms in Australia do respond to their location, such as stilt homes in 

the tropics of Queensland and the Northern Territory most Australian homes are chosen on 

grounds of fashion and style rather than suitability to location.  Unlike the previous sections 

that were based on geographical criteria, this section examines different housing types to 

assess their suitability for Australian conditions. 

 

 

Living with water-Visions of a flooded future (Building Futures 2007) 

Building Futures is a think tank of RIBA, Living with water was prepared in collaboration with 

CABE.  The document examines flood risk on the land adjacent to the Thames Estuary, in the 

light of plans to use the area for low cost housing to service the needs on London.  It considers 

12 locations along the Thames Estuary and has contributing pieces from 5 people in the field 

of architecture, urban design and urban planning.  The report sets the context by making the 

points: 

· Climate change is a huge challenge in terms of mitigation and adaptation.  Building 

design has to respond to both these issues within the one structure and location. 

· The major flood risks to buildings are the effects of climate change and inappropriate 

design and location, often due to development pressures. 

· The need for clever building design that has vulnerable services such as electricity 

elevated, ground floor uses that can better cope with flooding such as car parking and 

water resilient construction, fixtures and fittings at lower levels. 
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· A need to change the response to flood threats from hard engineering to soft 

engineering. 

· The need to embrace ...the previously dynamic relation between land, water and 

communities. 

A summary of the 5 contributions follows. 

Kim Wilkie  Makes the point that current thinking considers water is considered a 

threat when flooding is imminent, but is also considered a problem in times of drought.  These 

two issues are a part of the water cycle, which should be worked with rather than against with 

Hard Engineering.  Prevailing considerations need to be based on flood management rather 

than flood prevention.  Land should not be seen as a vacant lot ready for development, it 

should be seen as landscape in its own right.  Floodplains should be left open to absorb the 

ever-increasing precipitation and seen as storage places for essential water.  If building does 

occur on floodplains, it should be designed to be tolerant to water or better still integrate with 

the water. 

David Price  Makes the case for the use of Land Art installation in the estuary, 

which is specifically designed to work with flooding and the natural cycle.  Good outcomes will 

rely on imagination and vision from designers and architects combined with the strength and 

vision from political leaders.  He goes on to describe a vision of a barrier across the Thames 

from Gravesend to Tilbury.  While this is too specific for this work, how the beneficial use of 

the land between the barrier and London are examples of seeing the potential of a situation, 

rather than the problems.  It also demonstrates that hard engineering projects should not be 

the sole domain of the engineer, otherwise the result will be a solution to a problem.  

Whereas, if other disciplines and groups are involved, such as planners, LG, developers and 

importantly, the community become involved, hard engineering projects have the potential to 

bring much broader community benefit than simply solving a problem.  Price introduces the 

concept of the Water City.  A city which is truly integrated with its water, through planning and 

architectural innovation.  People will live with water as part of their community, a kind of 

friend, rather than the current situation where it is seen as a potential enemy, something to 

be controlled.  The Water City he has proposed for the Thames Estuary is called Thames 

Pleasance. 
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Paul Ruff and Glen Moorley Present two scenarios, one with a huge hard engineering 

project at the mouth of the Thames allowing extensive development in the floodplain to 

support London’s growth into the 2020's.  This is a vision of high quantity low quality 

development leading to dysfunctional communities.  The second scenario is based on 

designating areas for controlled flooding.  The small towns in the region would be developed 

by building on their current strengths and industries such as education, medical and rural.  

Whilst this assessment appears simplistic, relying on dysfunctional versus utopian scenarios, it 

makes a strong case for adopting soft engineering over hard engineering solutions to flood risk 

in floodplains. 

Kiran Curtis and Kees Van der Sande (KCA Architects) use a question and answer format to 

make their point.  While their answers are area specific, their questions are relevant to any 

proposals for development in floodplains and flood prone areas.  They ask: 

· Why develop new property within a floodplain at all? 

· When developing in the floodplain how do we identify and quantify the risk that 

should be designed for? 

· In designing for public safety and to minimise damage to property and commerce 

what level of risk is acceptable? 

· Why don't property and land values reflect the risk of flooding? 

· When developing near the existing floodplain to what extent should we anticipate the 

effects of climate change on fluvial flood profiles and sea levels? 

· Over what timeframe should we attempt to forecast risk and therefore design for? 

· What should we do to defend people, existing properties and infrastructure currently 

at risk from flooding? For how long are we prepared to defend them and how much 

are we prepared to invest to do so? 

· Once the objectives have been set who is responsible for designing on a regional level 

an overall system for flood defence, and developing a management strategy for 

London and the Thames Gateway? 

· Who is responsible for the finance and implementation of the plan/system and 

updating it with time? 

· What is the balance of responsibility between the individual and the state for their 

own safety and wellbeing?  How can public awareness of flood risk be improved? 

· On an individual site and building level what can urban design, architecture and 

landscape architecture do to mitigate against flood risk? 
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· If disaster strikes, lives are lost and property destroyed, who is liable? 

· What architecture, urban design and development do to halt or slow the degree of 

climate change predicted and so its effect of flood risk? 

Alan Cherry  Advocates not relying on a new major hard defence project, making 

the case for careful selection of development location and subjecting sites to rigorous Tests to 

determine vulnerability and suitability for development.  If the site is subsequently chosen for 

development any building should be designed to positively respond to a flood threat.  This 

should be done with controlled flooding or amphibious buildings. 

The future of the Thames Estuary is one of the major issues facing London.  On the one hand 

the city is desperate for affordable housing which the Thames floodplain has the potential to 

address, and on the other, history shows this area is prone to pluvial, fluvial and tidal flooding 

predicted to become much more severe.  Living with Water-Visions for a flooded Future 

examines the issues through dialogue with experts in the field. 

 

 

Lessons for Australia 

As graphically demonstrated by the Queensland floods of Christmas 2010 Australia is 

vulnerable to extreme flooding, due to the combination of extreme weather and floodplain 

development.  Increasing development on floodplains will compound the risk of such 

devastation in the future, not only in the cities of Queensland but across Australia.  Whilst the 

Thames Estuary is a specific case, lessons learned there are pertinent to all Australian cities.  

Development pressures are as strong here as elsewhere and that push for development close 

to our big cities should not compromise their resilience through building in at-risk locations 

such as floodplains. 

Living with Water-Visions for a flooded Future demonstrates the strengths of engaging experts 

in the dialogue about where and how development should proceed.  Australian cities would be 

well advised to consider commissioning a document like Living with Water-Visions for a 

flooded Future when considering development of major brownfield or greenfield sites. 
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Improved Design of Conventional Buildings 

As mentioned in the introduction human settlements have flourished close to water and as a 

result many towns and cities are in locations vulnerable to flood risk.  The prospect of moving 

a modern town or city away from flood and erosion risks is impracticable except in extreme 

circumstances.  As a result there is a strong case for adapting existing buildings to be more 

resilient and to design and locate new conventional buildings and infrastructure to better cope 

with occasional unexpected inundation. 

 

 

Improving the Flood Performance of New Buildings-Flood 

Resilient Construction (DEFRA 2007) 

Improving the Flood Resilience of New Building was a response to severe flooding in Carlisle in 

2005.  A report into the floods found that whilst they were devastating, of equal concern was 

the length of time taken return people to their homes, due to building designers not 

considering the performance of buildings if flooded.  With some basic amendments to building 

design homes could be cleaned up and occupied much sooner and safer.  It is stressed this is 

not an alternative to abatement and adaptation for flood risk nor a mechanism for allowing 

development in at-risk areas, it is to ensure that if unexpected flooding occurs the homes can 

be made habitable as quickly and safely as possible.  PPS25 prohibits building in flood prone 

areas.  The document advocates: 

· Maximum differential heights for water so structural damage does not occur 

· Raising the building height or ground floor height to reduce inundation 

· Use of materials that reduce the ingress of water and materials finishes that will not 

be damaged by water 

· Finishes and design that allow for easy clean-up in the event of flood 

· Location of services to prevent damaged by flooding 

The document advocates a sequential approach of ranking locations and buildings in their 

flood risk profile.  It also ranks building uses and risk, e.g. a nursing home should never be built 

in a flood prone area as getting residents out in the case of severe flooding would be very 
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difficult, however a cricket pavilion is a medium risk area would not pose anything like that 

problem. 

 

 

Lessons for Australia 

There would be a benefit in having construction design guidelines similar to those in Improving 

the Flood Resilience of New Buildings-Flood Resilient Construction for new buildings in 

Australia.  Such guidelines could be integrated into building codes, but for such a system to 

work effectively there would also need to be a risk rating in place for development sites.  

While such conditions may be resisted by the building industry they would increase resilience 

and make recovery from floods such as the ones experienced in tropical Australia in the 2010-

2011 summer. 

 

 

Floating buildings and Infrastructure 

For millennium different cultures have employed floating buildings and infrastructure; they 

generally are suited best to calm water but can cope with high water level changes.  Floating 

buildings are also chosen for mobility, so if there are seasonal threats the homes can be 

moved to safer locations. 

In Halong Bay, Viet Nam, families living on floating structures which include a home for all the 

family, including pet dogs, a place to tie up their fishing boats and a fish farm (Figure 12).  

These people can go weeks without stepping on land.  Such an existence could survive bathtub 

sea level rise (page 67) but would be very vulnerable to extreme weather events and changes 

in ecological conditions. 

Holland has a long tradition of floating homes steaming from the trader classes who would live 

on their barges, more recently these barges would become desirable as homes that would use 

the canals to get closer to the heart of cities than owners could otherwise afford with 

conventional homes.  With so much inland water in Holland some designs became more 

sophisticated and less mobile resulting in modern architect designed dwellings that are 
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moored in a single location (Figure 13).  Holland is actively considering floating homes as a way 

of addressing the housing shortages.  Floating small businesses, including floating greenhouses 

(Figure 14) are being trialled.  The Dutch firm of architects, Water Studio has prepared 

drawings for a floating Mosque (Figure 15). 

In Bangladesh coastal agriculture is under threat of sea level rise and importantly increased 

salinity.  There are many adaptive measures being considered, including floating agriculture, 

allowing pontoons containing crop to be moved into waters with appropriate salinity levels 

(Sarwar 2005).  Other measures are the seeding of mangrove forests to abate the tidal flow. 

In England the canals of the industrial revolution are little used for commercial transport any 

more, but are very popular with narrow boat communities, some staying put while others 

prefer the nomadic lifestyle, staying at the coast in summer and moving inland as weather 

deteriorates (Figure 16).  In areas frequented by tourists some shops are operated out of 

barges.  Once away from the ocean the system of locks on the canals offer protection from sea 

level rise and storm events. 

 

 

Lessons for Australia 

Floating buildings are best suited to inland waterways that tend to be less subject to extreme 

storms that batter the ocean.  They are good at dealing with high tidal variations.  Inland 

waterways such as the Hawkesbury River in NSW or Lake Eildon in Victoria are good locations 

for floating homes, these situations tend to cater for holiday accommodation and are not 

developed for Climate Change mitigation.  There is reported to be a proposal to take a floating 

hotel to Port Hedland in the Western Australian Pilbara, while addressing an accommodation 

shortfall, floating structures can cope easily with large tidal variations that exist on the Pilbara 

coast.  The modules can also be towed to safety in the Cyclone season.  Australia is a country 

of city dwellers, and the most prestigious homes are on ocean, river, estuary or canal 

waterfront.  In view of the potential community backlash, should people start to live in these 

sections of water it is doubtful that city waterways would be considered for a significant 

number of floating homes. 
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Figure 13  Floating Home.   Courtesy Trendir Home 

Design 

Figure 14  Floating Greenhouse.   Courtesy Dutch 

Water Sector 

Figure 12  Floating Home & Fish farm in Halong 

Bay, Viet Nam.   Picture by Author. 

Figure 16 Canal boats in England.   Picture by 

Author. 

Figure 15  Floating Mosque.   Courtesy Water Studio 



55 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

Elevated buildings 

Elevated buildings are popular in South East Asia where they are constructed over or adjacent 

to water, for example in Brunei there are whole villages or Kampongs constructed this way.  

Around the tropics many buildings are 

constructed on poles or stilts, this not only 

keeps them above monsoonal/cyclonic 

flooding but also helps in cooling.  Like 

floating buildings elevated ones work well 

with the ‘normal’ cycles of seasons and 

weather, but are ill suited to extreme 

events.  The Dutch have pioneered the 

design of elevated modern buildings that 

are constructed in floodplains and others 

that share space with Multifunctional Land 

Use Areas (Figure 17).  Some architects 

make the water an integral part of the 

design of modern buildings over water 

(Figure 18).  In the areas of Bangladesh, 

which is subject to annual inundation the 

ground floor of homes, have removable 

walls that are taken out for the wet season and replaced again for the dry. 

 

 

Lessons for Australia 

In Australia Elevated buildings are appropriate for the tropics as many older homes in Far 

North Queensland demonstrate.  Elsewhere elevated buildings are probably suited more to 

architectural expression than as solutions to inundation by water.  The use of architectural 

initiatives should not be used as a rationale for building in marginal locations when it comes to 

flood risk. 

  

Figure 17   Elevated Buildings over Multifunctional Land 

Use Area.   Courtesy Water Studio 

Figure 18  Modern elevated Building.   Courtesy Dornob 

Design 
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Additional Considerations 

 

Art as a tool in the support of the understanding of the coastal 

changes in East Anglia (Robert McInnes 2010) 

Dr Robin McInnes's Art as a tool in the support of the understanding of the coastal changes in 

East Anglia puts the case for art containing information on coastal changes more accurately 

than other media.  When used in conjunction with written and oral reports and archaeology a 

good understanding of coastal changes can be achieved.  This study demonstrates that the 

East Anglia coast has been subject to severe storms and erosion since before the industrial 

revolution and assists in helping to quantify those changes to dunal systems and coastline in 

that period.  The results are very interpretive and are best used with other forms of 

information to be of any help. 

 

 

Lessons for Australia 

For the majority of Colonial Australian History the photograph has been the method of 

recording events and places.  Fine art would have a very small part to play in assessing coastal 

changes and erosion.  Indigenous art is an abstract form so would not perform the same 

purpose as McInnes’s subjects.  However indigenous storytelling is a form of oral history that 

spans centuries and may be useful in certain circumstances for understanding where the 

coastline was in the distant past. 
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Summary of Findings 

There are no coastal communities in the world that are immune to the threats created by 

Global Warming, though it is true levels of susceptible differ due to coastal form, 

infrastructure location, population demographics and governmental preparedness.  What this 

work has found is that threats and responses to those threats have common threads, many of 

which are pertinent to Australia.  At the end of this section, Table 4 summarises the findings. 

 

Statutory Controls, Plans, Reports and Strategies 

This is the most broad based section of the work, covering statutory aspects of law and policy, 

as well as plans, reports and strategies from both government and the private sector including 

some funded by philanthropic organisation.  The geographic spread included North American 

Federal, State and community issues and UK Government, city and community issues. 

The strongest common thread in this section is the concept Making Space for Water or the 

Sea.  This reflects a mindset change that flood risk is no longer automatically dealt with 

through hard engineering, soft engineering and controlled inundation are now considered valid 

responses to threat.  Governments are grappling with how coastal zones can be prepared for 

the impacts of climate change for existing development as well as what development should 

be allowed in the future. 

The UK Government is well progressed in working on Coastal Adaptation, mainly through the 

work of DEFRA, with a country wide policy called Making Space for Water, backed up by 

statutorily by Planning Policy Statement 25.  This also flows on to work on building codes 

designed to ensure new homes are able to recover from flooding should it occur.  Underlying 

principles of risk based assessment are applied, in the development of Spatial Planning for 

areas subject to development or development applications.  A simple search can determine if 

development is allowed and if so what type.  Bureaucratic barriers between government 

departments have been broken down so information becomes readily available and 

consistent.  Roles and responsibilities are clearly articulated for both planning assessment and 

disaster preparedness and response.  The Marine Coastal Act 2009 puts in place an integrated 

approach to planning, regulations and biodiversity protection in coastal zones. 

In North America things are approached differently.  The US federal government has a much 

more Small Government approach to coastal jurisdiction, leaving it to states and cities to 

legislate.  Individual property rights are protected with legislation such as the 5th Amendment 
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Takings provisions.  As a result other mechanisms are used to dissuade development in at-risk 

locations.  Withholding provision of utilities and insurance are used much more readily than 

are planning policies.  US citizens also have a right to access a beach and the ocean so state 

acts such as the South Carolina Beachfront Management Act enshrine that right in legislation.  

While such legislation was not introduced to limit development in at-risk locations it will often 

play its part in doing so.  Conducting a comprehensive assessment and report on all things 

ocean as America did with An Ocean Blueprint for the 21st Century is valuable, however this is 

a large commitment which by its very nature will take many resources.  It is something that 

Australia should aspire to, without taking resources from other work. 

At a whole of country or federal level planning should be managed through good policy rather 

than by applying other provisions such as restricting utilities.  Australia can take a lot from the 

UK policies and the consultation processes that developed them.  Risk based mapping with 

interactive GIS promises to put appropriate, consistent information at decision makers' 

fingertips. 

 

The capital city status of New York and London motivated reports dedicated to those cities.  

London's Mayor has the legal responsibility to prepare a Climate Change Strategy for the city.  

London's intensity of development that is located on a floodplain gives it a high-risk profile.  

The draft strategy is based on spatial planning, flood defence, drainage plans and flood storage 

areas.  The strategy also designates responsibilities for flood response and recovery.  New 

York's Mayor has developed policies to address climate change the document that assesses 

New York's risk was produced by an in cooperation with the Mayor by an independent 

research institute.  Developing coastal adaptation to climate change in New York City is based 

on the premise that New York is well placed to cope with sea level rise as predicted by IPCC 

2007a, it is not well place in the event of rapid ice melt of the Greenland and West Antarctic 

icesheets.  It looks at energy, communications, transpiration, water and waste and policy.  Any 

large city has a duty of care to assess its vulnerability to disaster, including climate change.  All 

Australian cities should undertake such an assessment. 

 

Building knowledge of issues relating to climate change is a key aspect of being prepared for 

disaster, should it strike.  Philanthropic organisations play a key role in USA and UK in funding 

work on aspects that may otherwise be neglected.  The Joseph Rowntree Foundation's 
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Impacts of climate change on disadvantaged UK coastal communities is a case in point.  

Australia is not as well endowed in philanthropy as in the UK or USA but such independent 

research should be encouraged.  This report highlights the need to consider social justice and 

equity issues in making decisions on adaptation proposals. 

 

Infrastructure 

The western world’s customary response to flood threat has been to construct infrastructure 

the size of which increased as technological prowess increased.  Toward the end of the 20th 

century mega projects like the Thames Barrier, the Galveston Seawall or the largest of them 

all, the Dutch Oosterscheldekering realsed.  The impact of sea level rise has rendered the 

Thames Barrier wanting, and increased threat to oil refineries has produced plans for 

extending the Galveston Seawall by orders of magnitude.  Current wisdom considers such 

major infrastructure projects inadequate for the protection of urban form due to their risk of 

obsolescence after such large capital expenditure.  Hard engineering also introduces a double 

jeopardy risk, when the water they hold back becomes the threat in itself.  Australia 

experienced this in the Queensland floods of Christmas 2010 when dams originally 

constructed to hold back floodwater became dangerously full, leading authorities to release 

water during the height of the rains thus compounding the damage from swollen rivers.  Soft 

engineering is now considered a more viable alternative to hard engineering for dealing with 

flood threat. 

Soft engineering projects take their strength from working with nature, using the concepts of 

flood management rather than flood prevention.  An example of a successful soft engineering 

project pertinent to Australia is the Staten Island Blue-belt program.  The community originally 

accused the City of New York of taking the cheap option for a poorer community, but once 

built they embraced it with pride and revel in the biodiversity it has created.  For coastal 

locations the ultimate soft engineering projects are where a jurisdiction decides to allow the 

natural coastal form to return by removing all manmade structures.  Some of the USA Gulf 

States have realised that mangroves are excellent in protection against the ravages of their 

seasonal hurricanes.  In Bangladesh pontoons are used for seeding mangroves as a method of 

slowing down saline inundation. 

A synergy can occur when hard engineering materials of steel and concrete are used, not to 

hold back water, but to promote soft engineering concepts.  This has been done in Tokyo at 
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the Yokohama Stadium, where a large stormwater reservoir was built under the stadium to 

accept water, along with the adjoining car park when the Tsurumi River floods.  One of the 

most ambitious projects is Antwerp’s Sigma Plan, which involves removal of existing hard 

engineered seawalls and replacement with tiered embankments, with the intention of freeing 

up the waterfront for public use.  In times of flood risk the design directs water to engineered 

flood ponds. 

Much of the focus in alleviating flooding is on stopping the water entering a particular area or 

place, yet for many urban areas the root of flood problems lies in the increased amount of 

impermeable surfaces results in an inability to discharge stormwater efficiently.  Responsibility 

for reducing water runoff from infrastructure hard surfaces such as roads, car parks and 

sporting courts should be taken by the government entity that owns and operates them.  The 

private sector needs to also take responsibility for stormwater from their landholdings.  

Seattle’s drainage fees are structured in such a way as to oblige landowners and developers to 

efficiently deal with stormwater at their sites.  The alternative is hefty fees that are used to 

make the public domain more permeable to stormwater. 

Water problems for Australian cities alternate between too much water and not enough 

water.  While they should consider adopting legislation to address problems associated with 

stormwater runoff, this could be integrated with groundwater recharge, returning the water 

cycle that occurred when the ground was predominantly permeable. 

 

Building Design 

Architects and designers are working to integrate buildings into the environment, and to 

integrate climate change issues into their work.  The section on building design starts with 

examining RIBA's work Living with water-Visions of a flooded future.  This document focuses 

on responses to development in the Thames Estuary, however in so doing it covers many of 

the issues facing architects and planners across the world looking at developments in 

floodplains.  As with government policies based on the concepts of making space for water, 

this document demonstrates how architects respond in a similar way by considering living with 

water. 

Improving the resilience of new buildings is a crucial aspect of adaptation to extreme weather 

events, however good building design should never be seen as an alternative for good 

planning policy.  If a location is deemed too risky to allow development, then development 
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should not occur.  If spatial plans have graduated risk levels, it would follow that 

planning/building regulations would be developed specific to each of those levels.  Such 

regulations should also apply to use categories, for instance uses where evacuating people in 

the event of flooding would be problematic, such as nursing homes should only be located in 

low risk areas. 

It is recommended that all buildings have increased resilience to inundation, even in low risk 

areas by mandating within the Building Codes: 

· Maximum differential heights for water so structural damage does not occur 

· Raising the building height or ground floor height to reduce inundation 

· Use of materials that reduce the ingress of water and materials finishes that will not 

be damaged by water 

· Finishes and design that allow for easy clean-up in the event of flood 

· Location of services to prevent damage by flooding 

It is important that building codes are reviewed regularly to incorporate changes in climatic 

and scientific predictions. 

In Australia floating buildings are primarily used for holiday and recreational purposes, there is 

little evidence they will be embraced as a mainstream concept for the foreseeable future.  

Countries that embrace the concept generally have extensive areas of flat water and high 

population densities.  Many inland waterways in Australia are remote from population centres 

and have seasonal water flows which further reduce their suitability.  Instances where floating 

buildings have been contemplated in Australia are temporary accommodation associated with 

the Western Australian mining booms, recently an accommodation barge has been 

contemplated for Port Hedland. 

Traditional architecture in Australia’s tropical zones employed elevated buildings, to keep the 

occupants clear of cyclonic groundwater and allow airflow for cooling.  These benefits are 

being rediscovered for modern buildings.  Should building regulations be introduced, as 

advocated earlier elevated buildings would come into their own.  Ground floors could be used 

for storage and car parking with elevated floors used for habitation also allowing for more 

innovative use of sloping sites. 

 



62 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

Additional Considerations 

There is a range of considerations that give an indication about how coastlines have evolved 

and changed.  Many of these are based in culture rather than science so should be considered 

rhetorical rather than dialectical evidence.  Art, as in Dr Robin McInnes's Art as a tool in the 

support of the understanding of the coastal changes in East Anglia plays its part, particularly in 

Europe.  Australia has cultural strands spanning back many thousands of years in the form of 

Dreamtime (page 67) songs and stories, which should not be underestimated in their value to 

inform research. 
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Statutory Controls, Plans, Reports and Strategies 

Initiative Applicability for Australia 

Planning Policies The UK government is in a much better position to limit development in at-risk 

locations than is the North America government.  While Australian governance has 

aspects both the UK and USA system the legal system is based on the British model.  

Consequently Australia has the ability to introduce policies such as Making Space for 

Water and PPS25, rather than the USA way by using inconsistent methods of limiting 

development in at-risk places.  It is recommended that Australia take full advantage of 

this opportunity.  A Federal policy would give consistency of decision making across the 

country, this may not be easy due to states wishing to maintain autonomy in planning 

issues.  The Federal Government should undertake research and public consultation to 

develop a policy template, which commits and allows each state to implement policies 

to suit their own needs.  One aspect some Australian states need to consider are any 

Injurious Affection provisions in their legislature.  While intended to prevent 

landowners being disadvantage by the introduction of state government infrastructure, 

they may be used in a similar way the USA Takings provisions to limit planning reform 

that prevents development in at-risk locations.  In states where these Injurious 

Affection provisions exist, they should be reviewed and amended.  Ultimately society 

needs an effective way of preventing development that is at risk due to its location, or 

development that causes risk to others.  

Spatial Planning Australian cities are predominantly on the coast so have a vulnerability to sea level rise 

and extreme weather, some Australian cities are located on floodplains so are also 

vulnerable to fluvial flooding; consequently high quality Spatial Planning based on 

sophisticated GIS mapping is required.  Spatial planning that exists in Australia tends to 

focus on accommodating population growth in our major cities, with little or no 

consideration for the effects of climate change or flooding.  This shortcoming should to 

be addressed by including climate related issues into existing Spatial plans.  

Alternatively, new plans could be developed to nominate land as appropriate for 

development, land that should not be developed and developed land that is at risk and 

what mitigation measures need to be taken.  Staged Retreat strategies may need to be 

developed in areas with unacceptable risk. 

Risk based decision 

making 

Current planning regimes are based on historic considerations such as existing land-use 

and development demand.  While intergenerational wisdom is essential, we also need 

to consider modelling of future risk of inundation to inform development potential.  

Spatial Plans should be based on many issues, but the risk profile of a location should 

be central to development decisions.  As in the UK these plans can nominate not only 

the risk profile, but also what if any development may be suitable in marginal locations. 



64 Lessons for Australia.  From international work on coastal adaptation for climate change 

 

Acts of Parliament Acts of State Parliament need to be introduced to give statutory support to planning 

and land-use policies.  Nationally they need to identify roles and responsibilities for 

managing planning regimes and designate roles and responses in the case of disaster 

striking. 

Reviewing a city's 

vulnerability to 

climate change 

Assessing a major city's preparedness for disasters, including those brought on by 

climate change is essential.  Major Australian cities have disaster plans, but these need 

to be assessed for preparedness for natural disasters brought about by climate change. 

Philanthropic research Australian society needs to embrace and encourage philanthropic funding to undertake 

research.  Such research should include assessment of climate change risk and 

mitigation.  When making decisions on mitigation issues of social justice and equity 

have to be included along with dialectic considerations to achieve civilised outcomes. 

 

Infrastructure 

Initiative Applicability for Australia 

Large engineered 

infrastructure such as 

the Thames Barrier, 

the Galveston Seawall 

or the Dutch 

Oosterscheldekering 

Despite Australia’s wealth and engineering prowess large scale Hard Engineering 

projects to protect communities from ocean flooding are few and far between.  

Much more effort is directed towards water security.  The Snowy Mountains Project 

is still considered Australia’s largest engineering endeavour, started in the 1940’s 

was predominantly about water supply and employment development.   The largest 

flood mitigation works were in Queensland where dams were constructed to control 

fluvial floodwater.  With the drying of Australia the role of these dams changed 

resulting in them being used to store water.  This rendered them incapable of 

performing their original task when storms hit in late 2010. 

It is recommended that Australia consider Hard Engineering projects as an action of 

last resort. 

Soft Engineering 

projects to address 

flood risk 

Many of Australia’s cities are built on floodplains so Australia can learn a lot from 

Soft Engineering projects such as the Staten Island Bluebelt Project.  By taking the 

perceived problem of fluvial water and directing it through retention ponds to 

former waterways the problems of severe flooding in urban parts were alleviated, 

and a superior public space was created.  Soft Engineering solutions often mimic 

nature by embracing Multifunctional Land Use, allowing water to inundate areas as 

demand increases.  This has the flow on effect of supporting return of biodiversity 

that had abandoned the area.  When faced with decisions about urban 

development in susceptible land, working with nature using Soft Engineering flood 

control should be considered.  If Hard Engineering is seen as the only option then 

the viability of developing the location needs to be put into question.  In decisions 
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related to tropical coastal locations mangroves should be retained as a coastal 

storm barrier, the practice of removing them to create coastal development may be 

attractive to developers and buyers, but will probably lead to the construction of 

sea walls to perform the task previously done by the mangroves.   The key to this 

kind of adaptation is a focus on flood management, rather than flood prevention. 

Multifunctional Land 

Use 

In areas of high intensity urban development that are becoming subject to threat 

from a changing climate Multifunctional Land Use can represent a practicable 

solution.  Parks, sports grounds, car parks and other open areas can be designed to 

attract floodwater once a trigger point is reached, hence relieving threat to 

buildings.  These areas can be existing places, or as in the case of Tokyo’s Yokohama 

Stadium, designed into new public developments.  Australian cities should consider 

adopting concepts of Multifunctional Land Use in areas subject to flash flooding. 

Drainage Solutions When the amount of water entering a place exceeds the amount leaving it flooding 

occurs.  When considering flood threats much effort is given to trying to stop the 

water entering, while a simple solution, addressing the cause of the problem, may 

be to help the water escape.  Urban areas have increasing amounts of hard surfaces 

that do not allow water to drain away.  By introducing mechanisms such as drainage 

plans a city can build in resilience.  Australian cities should include requirements for 

comprehensive drainage plans into development approval process. 

 

Building Design 

initiative Applicability for Australia 

Living with water When it comes to dealing with the challenges of climate change one of the key 

aspects is for Australian architects and designers to integrate climate into their work.  

This should include refusing to design buildings for at-risk locations.  Too many 

Australian buildings are designed on the concept of protecting the occupants from 

the environment with solid walls, air conditioners and heaters.  This mindset needs 

changing to one where buildings are constructed to work within the environment in 

which they sit.  Architects need to lead the way, but customers and occupants also 

have a role to play.  When commissioning a new building or a refit, Australian 

government has a responsibility to include environmental issues into the design brief. 

Improving new 

building design 

In an uncertain future all new buildings should be constructed in such a way as to 

allow prompt rehabilitation in the event of flooding.  Minimum standards relating to 

potential hydraulic pressures, floor height, service location and materials and finish 

should be included in the Building Codes. 
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Floating Buildings While internationally floating buildings are being employed to facilitate urban growth 

and in locations such as Holland where there are extensive inland waterways, 

Australia is not embracing them except for recreational use.  This situation is not 

expected to change under current circumstances.  Should rapid ice melt occur in the 

Greenland and West Antarctic ice sheets this would change the situation with 

locations such as Sydney Harbour being suitable for floating buildings. 

Elevated Buildings Tropical Australia traditionally constructed elevated buildings.  They are ideal to 

promote air circulation for cooling and keep living areas away from the cyclonic 

rainwater.  They have many advantages over ‘conventional’ homes and need to 

become part of Australia’s building lexicon.  Elevated buildings are not only 

appropriate for tropical zones, much of the damage caused by the 2010 Queensland 

floods in Brisbane would have been alleviated if more buildings had been elevated. 

 

Additional Considerations 

initiative Applicability for Australia 

Supplementary 

resources 

Gaining an understanding of coastal changes over longer timeframes can be 

enhances by a variety of methods.  Dr Robin McInnes's Art as a tool in the support of 

the understanding of the coastal changes in East Anglia gives an example of how fine 

art can assist in such changes.  In Australia the relatively short colonial history limits 

this applicability.  However, indigenous peoples have a rich history spreading back 

may thousands of years, a history they pass on through storytelling and song.  They 

tell of land bridges when the sea level was lower than today and inland reefs when 

the sea was much higher than today. 
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Glossary of Terms 

Barrier Islands 

Islands along a coastline, usually in strings, that affords some protection of that coastline. 

 

Bathtub sea level rise 

The amount the mean sea level rises as a result of the effects of global warming, ice melt and 

other influences.  It does not include transitory changes in coastal sea level as a result of storm 

surges, tides or storm water runoff. 

 

Brownfield & Greenfield sites 

A brownfield site is an area being considered for development, usually residential, that has 

served a previous urban use, often industrial or commercial.  A greenfield site is one being 

considered for development that is currently undeveloped, usually rural or bushland. 

 

Building Codes 

Legislation that mandates issues related to construction of buildings.  They require minimum 

standards to be met with regard to structural integrity, safety, access, energy efficiency and 

public health. 

 

CABE 

Stands for Commission for Architecture and the Built Environment.  CABE was a British 

Government advisor on architecture, urban design and public space from 1999 to 2011. 

 

Controlled inundation 

Areas identified within an urban landscape for periodic flooding in times of flood risk.  

Allowing such areas to flood reduces the flood risk to the surrounding area and built 

environment.  Such areas are generally low lying, within tidal flats and/or subject to flooding.  

They are typically public open space, sports grounds, car parks or other areas that have a use 

that can be suspended while flooding occurs. 

 

Dreamtime 

According to Aboriginal belief, all life as it is today; human, animal, bird and fish is part of one 

vast unchanging network of relationships which can be traced to the great spirit ancestors of 

the Dreamtime.  The Dreamtime stories pass from generation to generation. 

 

Feedback loops 

In regard to climate change feedback loops are the phenomenon of escalations in levels of 

atmospheric CO2 from the oceans, stimulating faster and greater temperature rise.  

Temperature rise will result in an increase in ocean acidification, which in turn will liberate CO2 

sequestered in the ocean leading to higher levels in the atmosphere, which in turn will 

increase global temperature.  If this cause and effect loop gets out of control it would 

ultimately result in large reserves of land based ice in the Greenland and West melting and 

contributing to sea level rises in magnitudes of metres. 

 

Fluvial Flooding 

Flooding associated with rivers and streams. 

 

Hard and soft engineering solutions 

Hard engineering solutions use hard materials such as concrete, steel or bricks to physically 

keep water out.  Hard engineering solutions include dykes, seawalls or barriers.  In contrast, 
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soft engineering solutions make allowances for the water, while often guiding it in particular 

directions.  Soft engineering solutions include swales, small earth walls, ponds and mangroves. 

 

Head of power 

The mechanism giving each tier of government decision-making authority. 

 

Heat island effect 

The phenomena experienced in cities where the reflective nature of the built form and 

infrastructure increases the temperature over that of the ambient.  Typically this can amount 

to several degrees in warm sunny locations. 

 

Injurious affection 

A piece of legislation that mandates recompense to a citizen whose property rights have been 

adversely affected by compulsory purchase by the State, or infrastructure construction.  

Injurious Affection varies from state to state in Australia. 

 

Multifunctional land use 

Areas that perform different functions during different seasons or phases.  They are similar to 

controlled inundation areas, but tend to change function on a seasonal basis rather than on a 

needs must basis. 

 

Pluvial Flooding 

Flooding associated with rainfall. 

 

Polders 

A polder is a low-lying tract of land enclosed by embankments known as dikes, they are self 

contained without connection to waterways, except by engineered channels and gates. 

 

Public Trust Beaches 

The Public Trust Doctrine enshrines rights of access.  Public Trust beaches have right of public 

access, without incumbency from a third party. 

 

Sea change 

This is a term used to describe the phenomena of people rapid migration to the coast for 

lifestyle reasons.  This migration is especially popular with retirees.  Such migration is greatest 

to places with agreeable weather and scenic charm. 

 

Small government 

A style of governing that tries to limit the amount of influence a government has in the lives of 

its citizens.  This frees up citizens to undertake things a more proactive government may not 

allow, but often leaves its citizens on their own when it comes to issues of community services 

and health services. 

 

Spatial planning 

A system of planning that considers places within the greater area.  Decisions are made based 

on how they will benefit, or impact on the amenity of the whole city.  Spatial Planers often 

uses GIS in developing their plans for an area. 
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Staged retreat 

In a situation where protecting property from inundation is considered too difficult, or too 

expensive that property is removed and erosion or flooding allowed to occur.  This may refer 

to single properties, or whole communities. 

 

Taking 

Is a clause in the 5th Amendment of the United States of America Constitution.  Regulatory 

taking refers to a situation in which a government regulates a property to such a degree that 

the regulation effectively removes the owner's right to develop the land, without actually 

divesting the property's owner of title to the property. 

 

Thames Barrier 

The world's second-largest movable flood barrier (after the Oosterscheldekering in the 

Netherlands) and is located downstream of central London.  It is considered a prime example 

of a Hard Engineering solution.  It was opened in 1984 at a cost of £534Million. 

 

Thames Estuary 2100 

The Thames Estuary 2100 project (TE2100) was established in 2002 with the aim of developing 

a long-term tidal flood risk management plan for London and the Thames estuary (Wardle 

2010). 
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Acronym Definitions 

CABE  Commission for Architecture and the Built Environment (UK) 

CO2  Carbon Dioxide 

CO2e  The global warming effect of a mixture of gasses given as an equivalent 

amount of CO2 

COP15  the 15th Conference of Parties under the U.N. Framework Convention on Climate 

  Change (UNFCCC) 

CZMA  Coastal Zone Management Act 1972 (USA) 

DEFRA  Department for Environment, Food and Rural Affairs (UK) 

GHG  Green House Gasses 

GIS  Geographic Information System 

IPCC  The intergovernmental Panel on Climate Change 

KPI  Key Performance Indicators 

LG  Local Government (Australia) 

NFIP  The National Flood Insurance Program (USA) 

NSW  New South Wales (Australia) 

RIBA  Royal Institute of British Architects 

SAT  State Administrative Tribunal (Western Australia) 

UK  United Kingdom 

USA  United States of America 

VCAT  Victorian Civil and Administrative Tribunal 
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