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Introduction

The climate research is relatively new and was born in 1970 with the creation of US National Oceanic and Atmospheric Administration, the world’s leading founder of climate research (Live science, 2007). The relative youth of this science partially explains the difficulty in accurately quantifying the consequences of climate change. The Intergovernmental Panel on Climate Change (2007) has recently concluded that rising levels of industrial pollution are unnaturally enhancing the natural greenhouse effect, with increasing amounts of heat trapped near the Earth instead of escaping into space. Many who were once sceptics now accept that enhanced climate change is happening, and that we have to respond - not necessarily by trying to reduce its extent but by adapting to its effects.

It is now well documented that climate change will have social economic and ecological impacts. According to CSIRO (2006) adaptation can potentially offset some adverse climate change impacts but this will come at a cost. It however stresses that planned adaptation should commence now to avoid adding to the vulnerability. The Department of the Environment and Heritage (2006) also acknowledges this reality. The Department states that “the global climate is changing, and will continue to change, in ways that affect the planning and day to day operations of businesses, government agencies and other organisations”. 

Over the recent years there has been a realisation at Kogarah Council that by investing in proactive measure to reduce risk and vulnerability, it is possible to build a powerful resilience to climate change. For an urbanised coastal council like Kogarah there are a number of water-related impacts associated with climate change. For instance, the risk of flood may be increased due to more intense rainfalls, associated with rising sea levels. Coastal Councils may also experience increased coastal flooding and coastal erosion due to increased storm surges and rising sea levels. Water restrictions are already in place due to severe droughts and Councils will have limited water supply for irrigation to provide good sporting fields for their communities.

Given that the science of climate change is not an exact science there are obvious technical and socio-political challenges that are to be addressed. The paper shares Kogarah Council’s experiences in dealing with these challenges and provides a snapshot of programs currently being implemented in response to climate change.

Risks and Vulnerability to Climate Change

Risk can be defined as the consequences of the interactions of hazardous events and vulnerabilities. Therefore evaluating the risks for coastal zones associated with climate changes involves developing a good understanding of the hazards induced by climate change and the vulnerabilities of coastal areas.

Global climate models now allow the estimation of a range of hazards associated with climate change. The increase in greenhouse gas concentrations is leading to a general warming of the Earth’s surface, which in turn is generating changes in climate, such as changes in frequency and intensity of severe storms, increases in mean sea level, changes to wind and wave climate. Changes in sea level and extreme weather can produce severe flooding. Gales and strong winds can generate waves and storm surges that can contribute to coastal erosion. Annual average evaporation is projected to increase and in some areas annual average rainfall is projected to decrease potentially affecting potable water supplies. 

While the research is advancing it is still very difficult to predict with certainty the exact impact on weather conditions climate change will have, especially in regional scale. This causes uncertainty in the actual level of risk of the hazards caused by climate change. According to Cardona and Barbat (2000) vulnerability conditions depend on the exposure and susceptibility of physical elements in hazard prone areas on one hand, and on the other, on socio-economic fragility, as well as on a lack of resilience and abilities to cope.
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Figure 1: Theoritical framework and model for holistic approach to disaster risk assessment and management. Source Cardona and Bartbat, 2000.

There is no doubt that the exposure of coastal areas adds to their vulnerability to climate change. Coastal locations are valued in many different ways by a cross-section of the community. Residents are willing to pay premiums in land price, while industry and business value the coast for the tangible (e.g. ports, jetties, fish, etc) and intangible (aesthetics ) benefits provided. A data base of property addresses in Australia compiled by Risk Frontiers shows that 50 % of Australia’s addresses are within 7 km of the coast; and 7.4 % are within 3 km of the coast in low lying areas (below 6m). In addition according to the Australian Bureau of Statistics (ABS, 2005), the “sea change” phenomenon continues and growth rates in coastal Australia remain nearly 60% higher than the national population growth rate of 1.2%. According to Jomantas et al. (2004) each hectare of Australian estuarine environment is worth $41,000 per hectare per year. At this rate, given its popular recreational usage and the ecosystems it supports, the Kogarah's bay and estuaries are worth over $10 million each year.

Considering on one hand the difficulties in accurately assessing the hazards associated with climate change, and on the other hand the exposure of rapidly growing coastal areas with often high economic value to the climate impacts, managers of coastal areas need to gear up for new risks that climate change is bringing.

Challenges for local governments 

A number of challenges are facing councils in their willingness and ability to tackle climate change issues. Outcomes of Global Climate Change models can be very different and predictions of sea level rise differ by as much as ten times. Climate change impacts can also be very different from one region to another and downscaling at a catchment scale is necessary in order to assess the specific impact in the catchment to plausible changes in the future climate. For instance, the University of NSW has recently undertaken some downscaling work for Sydney’s drinking water catchments in order to better understand the potential impact of climate for this particular catchment. Similar information is warranted for all catchments within the country to assist local governments in making sound response strategies. 

The NSW Local Government Shire Association in conjunction with the NSW Greenhouse Office carried out a survey of NSW Councils to identify the type of resources and information required by councils to better manage the climate change issue. The survey received a remarkable response rate of 74%, which is undoubtedly an indication of local governments’ concerns about the impacts of climate change on their communities and their resource needs to adapt and/or mitigate its impacts. Considering the results of the survey, the LGSA has developed a Climate Change Action Pack, a regularly updated web based tool that will include model policies, best practice examples, educational material and scientific facts.

The Sydney Coastal Councils Group have also recently partnered with the CSIRO to undertake research on regional approaches to managing climate vulnerability in the Sydney coastal region, the project is likely to generate outcomes that will benefit local governments through provision of information on the likely impacts of climate change and feasible adaptation strategy for the Sydney Region. 

The examples highlighted above are only a few initiatives currently underway to assist local government to better manage and adapt to climate change. In spite of these initiatives, given the challenge posed by climate change, more needs to be done, and ideally the three levels of government need to work together.

Development of “climate change risk maps” for the coastline could potentially assist Councils in climate change risks management through careful land use planning, suitable warning systems and public eduction. However, authors acknowledge the issues surrounding the flood risk mapping previously tried in NSW that faced considerable community opposition resulting in policy change by the NSW Government. This highlights the social challenge involved in convincing the community of the risks associated with climate change.

In addition to the technical and social challenges, local governments will have to face the financial challenges of tackling climate change. The Local Government and Shires Associations commissioned Inquiry into Financial Sustainability of Local Government highlights a major infrastructure-funding crisis looming in the near horizon. While local governments will be struggling to maintain their critical infrastructure that services the community, they will also have to find additional financial resources to respond to climate change risks. Climate change, along with sea level rise (SLR), has the potential to impact on the functionality of this infrastructure (Burton, Gu and Yin, 2005).
Is “Do Nothing” An Option for Local governments?

According to the findings of the Griffith University’s Urban Research Program (England, 2006), in context of climate change the decisions of local government may be legally challenged on two general grounds. 

Firstly, decisions that contribute to greenhouse gas emission-for instance, development approvals for power stations or other polluting activities-could be the object of dispute. Following the decision of the court in Gray v the Minister for Planning, 2006, the NSW Land and Environment Court, the NSW Planning Minister issued a statement requiring that, in all development, climate change must be considered. Secondly, local governments, when exercising a wide range of their service, planning and development activities, are at risk of incurring legal liability if they unreasonably fail to take into account the likely effects of climate change as their actions or inactions may cause or contribute to harm against individuals or the property of individuals. 
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Figure 2: Components of Climate System (Source: FAQ 1.2, Figure 1, IPCC, 2007)

The Sun Herald (2007) recently reported that a law firm, acting for a number of waterfront residents in Byron Bay, issued a legal warning to their council for failing to protect their property from the threat of erosion associated with raising sea levels. Facing lawsuits from residents is not new for local government, who have a long history of responding to litigation ranging from potholes in the road to falling trees. A glance through the court proceedings at almost all levels of our judicial systems can provide examples of cases where residents have tried to hold Local Government responsible for a wide range of issues. However, being held responsible for “climate change” no doubt has the potential to shake the entire local government sector. Climate change is often viewed as a global issue and hence, local governments could be excused for assuming it was a State or Federal Government issue. However, in light of the Griffith University report, local government authorities who have been oblivious players in the climate change debate may soon have to actively respond to climate change.  

Kogarah Council and Climate Change

Kogarah’s Local Government Area (LGA) is home to over 53,000 people and is growing at a rate of 1% per year. It is situated 15 kms south of the Sydney CBD within the district of St. George and covers an area of approximately 20 sq. kms. Its north, west and eastern boundaries are the local government areas (LGA) of Rockdale and Hurstville whilst the Georges River forms the southern boundary. Kogarah LGA has over 18 kilometres of foreshore along the estuarine reaches of Georges River. Kogarah encompasses both lower density suburban areas and higher density areas along the transport corridors – primarily the railway line. The LGA is predominantly residential (90%) with some industrial use (1%) and open space (9%). The community regard Kogarah’s foreshore and coastal areas as of high importance. 

Kogarah’s strategic response to climate change thus far has been a three-pronged approach, which can best be summarised as ‘REDUCE, AVOID & IMPROVE’ Approach. This is further described below:

REDUCE the hazards

Kogarah Council resolved to be proactive in its approach to climate change. In order to reduce the threat of climate change, Council joined the international Cities for Climate Protection (CCP) Program. This is an innovative program that helps local government and their communities to reduce greenhouse gas emissions through energy efficiency, transport management, building policies, waste management and land-use strategies.

Participation in CCP requires council to achieve five key milestones: 

Establish an inventory and forecast for key sources of greenhouse gas emissions in the council and community; 

Set an emissions reduction goal; 

Develop and adopt a local greenhouse action plan to achieve those reductions; 

Implement the Local Action Plan (LAP); and 

Monitor and report on greenhouse emissions and implementation of actions and measures. 

Kogarah Council has completed all 5 milestones and has recently the joined the Cities for Climate Protection Plus Program to continue its commitment to reducing greenhouse gas emissions. 

In addition to the CCP Council is also currently considering signing the NSW Mayor’s Agreement on Climate Change, which will further strengthen Council’s commitment to reduce its own impact on climate. It can be argued that very little can be achieved by local government actions alone to reduce the hazards associated with climate change. However, it is acknowledged that the impact of actions by local governments may appear to be a drop in the ocean, but they often play a significant educational role by increasing climate change awareness amongst local community. An informed community as result makes better choices in day to day decisions, giving due consideration to global warming and climate change issues.  .

AVOID the exposure

Planning instruments and policies provide Council with one of the major tools to reduce the exposure of coastal areas to climate change. Developments in Kogarah LGA are controlled through the Kogarah Local Environmental Plan (LEP) 1998. The current zoning reflects the current knowledge of council in relation to potential risks, such as flooding.

The zoning along the foreshore is primarily 2(a) Residential (Low Density), and 6(a) Open Space (Public).  This zoning prohibits development of commercial, industrial and multi residential premises on the foreshore areas therefore reducing the value of potential damages.  The Kogarah LEP also provides for Foreshore Scenic Protection Area and Waterfront Scenic Protection Area along the river. In addition Kogarah Development Control Plan integrates the results of Kogarah floodplain Management Program which takes into account climate change. 

IMPROVE our resilience

Notwithstanding the difficulties in accurately assessing the hazards associated with climate change, due to the increased exposure of coastal areas to these hazards, improving resilience and ability to cope is vital to reduce local government’s vulnerability to climate change. As previously stated, the Department of the Environment and Heritage (2006) acknowledges this reality in its publication “Climate Change Impacts & Risk Management – A guide for business and Government”. Kogarah Council realises that by investing in proactive measure to reduce risk and vulnerability it is possible to build a powerful resilience to climate change.

Flood Management

Flood Management Plans developed by Kogarah Council acknowledge that the hydrological regime of the catchment can change as a result of climate change.

There are very limited quantitative studies available that can predict likely rainfall patterns under climate change scenarios.  However, most global circulation models predict an increase in the total level of precipitation. Hennessy et al (2004) considered events from the 20% AEP through to a 2.5% AEP event for the whole of NSW for a 1 day and 3 day event durations. However these event durations are outside of the Kogarah catchment’s floodplain critical duration of 1 - 2 hours and only limited information is available for durations shorter than 1 day.  

For the south-east region, Hennessy et al (2004) found that there are likely to be increases in 1 day event rainfall (~10%) in spring, summer and autumn and decreases in winter by 2070.  In the case of 3 day events, a projected decrease in intensity was identified for coastal regions for autumn, winter and spring but an increase (~20%) for summer by 2070.  Thus, the consideration of the order of a 20% change in rainfall (assuming an equal translation to a 20% increase in runoff) was adopted by Kogarah Council as it appears to be reasonable as an upper bound of the likely change in rainfall intensity due to climate change.  

A sensitivity analysis is undertaken for catchment runoff as a part of the flood study.  This analysis shows associated increase in water levels for a 20% increase in catchment flows, the maximum increase in water level in the 100 year ARI is used to determine Flood Planning Levels. In addition a freeboard of 500mm is allowed for in determining the flood planning levels, this approach gives consideration to the potential impact of sea level rise, for the properties along the foreshore. 

Coastal erosion 

Kogarah Council manages 53 seawalls structures which have a total estimated replacement cost of over $5,000,000 dollars. The remaining life for these structures is ranging from 2 to 20 years with an average remaining life of 11 years. Repairs, restoration or upgrades of these structures are undertaken as part of Council’s rolling assets replacement program.

The design of foreshore protection works require amongst other parameters the estimation of design water level in the bays and wave run-up level. The design water level will change with rising sea level while wave run up level is highly dependant on the wind speed. Global climate changes show that maximum wind speeds may increase by 5-10% and a rise in sea level between 0.8 mm to 8 mm per year (IPCC, 2007). Engineers Australia (2004) also report a central projected sea level rise for a 20 year planning period (i.e. to 2030) to be of the order of 0.1 m.  

In the last 3 years Kogarah Council has completed two major foreshore restoration projects. In designing and planning for the structures Council endeavoured to integrate future design water level and wave run up level. The use of smooth concrete and vertical structures for the restoration projects has now been formally abolished as an option, because this type of structure converge, rather than dissipate wave energy. The crest levels of the newly built foreshore protection structures are on average between 0.4m and 0.7m higher than the original structures they replaced.

The width of the crest had been increased, and littoral vegetation has been planted behind the structures to protect against enhanced erosion. The changes implemented in the design manual for foreshore structures will guide all future foreshore protection works at Kogarah. It must be acknowledged that these design changes are likely to add to the costs of construction, however not incorporating these changes may result in structural failures of seawalls with potentially higher resultant costs for the Council and the community. 

Council has also recently carried out a Air Borne Laser survey of its local government area. The data collected will help in assessing more accurately the risks associated with raising sea levels and coastal erosions through the development of a foreshore management plan.

Water supply

In addition to the impacts of climate change on rainfall, water supply is likely to continue to be negatively affected by global warming via regional increases in evaporation losses (Nicholls, 2004). Kogarah LGA like the rest of Sydney Region receives its drinking water from Sydney Water Corporation. Sydney’s water supply is under severe drought and local governments like the rest of Sydneysiders have to comply with water restrictions. As a consequence of these water restrictions it has become increasingly difficult for Kogarah Council to maintain sporting fields and ovals for the community that are in satisfactory conditions. Considering the risks associated with potential injuries and consequent liability, Kogarah developed an innovative approach to meet its irrigation demand. 

The Council will extract raw sewage from a sewer carrier main, and will treat it in a custom designed treatment plant to meet water quality standards for unrestricted water use. The Beverley Park Water Reclamation Plant will reclaim up to 750 Kilolitres of sewage every day for treatment and reuse for irrigation at the golf course and other parks and sporting fields in Kogarah.

In conjunction with the above reclamation project, Kogarah Council is also developing a Kogarah Smart Irrigation Project that will ensure improved irrigation efficiency, in order to use this new source of water efficiently. As part of this project the Council has undertaken an irrigation upgrade program. In all major reserves recycled water product water tanks have been installed and are now linked to an automated irrigation system. The automated system will use real time weather data to control frequency and duration of irrigation. 

It is expected that this project will ensure Kogarah’s irrigation needs are met and that the council delivers an appropriate service to the community by providing them safe sporting fields.

Conclusion

In excess of three decades have passed in arguing over the existence of climate change, authors believe that it is imperative that no further time be wasted in responding to the threat of climate change. Councils face a number of challenges in their willingness and ability to tackle climate change issues. There is a need for local governments to establish research partnerships with academic institutions, and be at the forefront of implementing the research outcomes as they become available. It should also be noted that research efforts are making progress everyday and our understanding of the climate change is growing with it. The programs to deal with the climate change that are being put in place today should be reviewed on a periodic basis (at least every 5 years), as new information from research becomes available.  These need to be tackled proactively through better planning, collective action led by the LGSA and a focus on research.
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