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1.0 Background paper 1: Knowledge and modelling to date 

1.1 Sea level and tides 

Sea level is a very important factor in coastal processes, not only because it is one of the 

changing factors under climate change, but also because of its key role in coastal erosion.  

Variations in water level within the Bay are caused by the astronomical tides and other 

phenomena such as wind and atmospheric pressure. When wind blows over the surface of 

the water it can cause a change in level due to water ‘piling up’ against the coast against 

which the wind is blowing. Atmospheric pressure leads to changes in sea level with high 

pressure lowering the sea level and low pressure resulting in an increase in sea level. This is 

called the inverse barometric effect. 

These changes in sea level can cause very long-period waves to move across the ocean and, in particular, along 

the edge of continents where they interact with the continental shelf to form shelf waves. There are a number of 

types and propagation modes for such waves and all involve a variation in sea level at the coast. The effects of 

shelf waves will be felt in the Bay even though the waves themselves may be formed by a weather system a great 

distance away. 

Since all of these mechanisms combine to impact on sea level variations in addition to the astronomical tides and 

their combined effect will be greatest during a storm event, they have been grouped under the term ‘storm surge’ 

in this report. 

Storm surges occur during and after storm events where meteorological forcing of wind, atmospheric pressure 

and wave setup leads to an increase in sea level over a number of days. Subtracting the predicted water level 

variation due to the astronomical tide from the observed water level record determines the tidal residual, which 

provides an estimate of the magnitude of the meteorological component in the observed water level variations. 

Positive tidal residuals are commonly referred to as storm surge. A combination of large positive tidal residuals 

with high astronomical tides results in extreme water-levels. For example, Figure 1 shows the sea level record 

from Hovell Pile, off Mornington Peninsula, for the extreme storm event of April 25, 2009. The figure demonstrates 

the difference between the observed and predicted water level results during the storm surge. 

Figure 1 Sea level at Hovell Pile, Mornington Peninsula, showing the effect of a storm surge 

 

In Figure 1, the observed sea-level reaches above 1.6 m CD (the blue line). This is composed of a predicted 

astronomical-tide of about 0.8 m CD (red line) and a storm surge of about 0.9 m (green line). If there had been no 
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storm surge, the observed sea-level would be expected to be close to the predicted astronomical tide, as occurs 

before and after the storm surge. 

 

 

Photograph taken at Black Rock on 25 April 2009, showing the impact of the storm surge recorded in Figure 1. Photo: Werner Hennecke 

 

The key driver of storm surges along the Victorian coastline is wind stress, whereas pressure changes play a 

lesser role in creating sea level changes (McInnes and Hubbert 2003). Within Port Phillip Bay, storm surges are 

usually associated with westerly winds causing sea-levels to be generally higher on the eastern side of the Bay 

than the western side by around 0.2 m (McInnes et al., 2008 & 2009). In contrast to flood events resulting from 

rainfall events over catchments, which may cause flooding for days or weeks, coastal storm events typically last 

for a maximum period of 2-3 days, generally with a maximum sea-level occurring over only one tidal period or 

about 12 hours?.  

Changes in coastal processes can result from variations in a number of large-scale phenomena, such as sea 

level, as well as more local effects. Higher than normal sea-levels allow wave action to reach sections of the coast 

which are not normally subject to such attack which can result in significant erosion of beaches and sand dunes 

immediately behind the beach. It is important to assess recent history of sea levels when considering changes in 

coastal processes. 

Cardno (2015a), for the ABM, presents an analysis of the sea-level records from a number of tide gauges around 

Port Phillip. This analysis demonstrates that there is a good spatial coverage of high-quality data spanning many 

decades and that this provides a sound basis for monitoring storm surges and variations in annual-mean sea-level 

over time. Figure 2 shows the annual-mean sea-level from three stations since 1965 and includes the linear trend 

over this period. The data indicates that annual-mean sea-level has risen by average of 2.6 mm per year at St 

Kilda, by 1.5 mm per year at Geelong and by 2.3 mm per year at Williamstown. 
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Figure 2 Annual-mean sea-level at Williamstown, St Kilda and Geelong (Cardno, 2015a) 

 

1.2 Wind 

Wind is recorded at a number of stations around Port Phillip including several “over-water” stations. One of these 

is at Point Wilson. Figure 3 shows wind roses for Point Wilson for the summer and winter seasons indicating the 

marked seasonal change in the wind climate with southerly winds in summer, driven by the sea breeze, and 

northerly winds dominating in winter. These changes have important consequences for the wave climate and 

hence sediment transport and rotation and profile of beaches.  

Wind is a major driving force for processes in the bay and thus accurate and spatially distributed data are 

required. The present network operated by the Bureau of Meteorology meets these requirements although site 

specific data are always useful for analysis of potential storm surge damage in particular locations. 

Figure 3 Wind roses for summer and winter using data from Point Wilson 
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1.3 Waves 

There are no consistent on-going measurements of waves in Port Phillip Bay, necessitating wave modelling to 

define wave climate. Cardno (2015b) have undertaken modelling of the wave climate and defined the wave 

conditions at a water depth of 4 m for locations at 500 m intervals around the bay. (It is intended that these data 

will be made available in GIS format to ABM members). 

A summary of the annual wave climate is shown in the form of wave roses for selected location around the Bay in 

Figure 5. The importance of the seasonal wind variation is shown in Figure 6 which shows the wave roses for the 

same locations in summer (when the dominant winds are from the south) and in Figure 7 in winter (when the 

dominant winds are from the north). 

The seasonal shift in wind and wave directions has significance for a number of beaches in the Port Phillip, 

especially those along the eastern shoreline where the seasonal change in mean wave energy direction results in 

a marked change in the beach shape. This is especially so for small compartments where there is a limited 

amount of sediment which then moves in response to the wave energy and leads to a seasonally oscillating 

beach. This is summarised in the diagram below
1
 . 

 

Figure 4 Patterns of seasonal longshore drift on the coast of Port Phillip Bay. 

 

 

 

 

 

                                                           

1
 
1
 Changes on the Coastline of Port Phillip Bay. Eric Bird  

http://digitalresourcescentre.weebly.com/uploads/8/8/2/6/8826180/changes_on_the_coastline.pdf   

http://digitalresourcescentre.weebly.com/uploads/8/8/2/6/8826180/changes_on_the_coastline.pdf
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Figure 5 Annual wave roses for Port Phillip Bay based on wind data from Point Wilson (Cardno, 2015b) 
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Figure 6 Wave rose for SUMMER using wind data from Point Wilson 
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Figure 7 Wave rose for WINTER using wind data from Point Wilson 
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1.4 Coastal erosion 

There is very little consistent or uniform data on coastal erosion in Port Phillip Bay. The general patterns of 

sediment transport in the littoral zone are understood and are driven by the seasonally varying wave climate. 

There are no ongoing systematic beach profiles being monitored in the Bay, although the Future Coasts LiDAR 

dataset does provide a snapshot of the shoreline in 2008. Some beach profile monitoring information has been 

collected as part of the DELWP Port Phillip Beaches and Foreshore Program. However, this information is neither 

Bay-wide nor long term. 

 

Coastal erosion is also affected by climate change. 

Erosion associated with changes in sea level related to climate 

change can be included by application of the Bruun Rule (Bruun, 

1963) or similar schemes. The Bruun Rule is the first and best 

known model that relates coastal erosion to an increase in sea 

level, such that a 1cm rise in sea level erodes sandy beaches 

about 1m horizontally
2
. 

 

Figure 8 UNESCO schematic representation of the Bruun rule 

The Office of the Environmental Monitor in 2011 produced a comprehensive summary
3
 of the changes on the 

coastline of Port Phillip Bay including references to the early work of the Foreshore Erosion Board. 

1.5 Coastal inundation 

A number of catchment flood studies have been undertaken for the Port Phillip Bay region. Geoscience Australia 

are currently undertaking a project to collate all relevant information about these studies and make those available 

via a web portal (http://www.ga.gov.au/flood-study-web/#/searchApp/searchBasic).  

However, only very limited work has been undertaken to investigate the current and potential future effects of 

coastal inundation. The majority of those studies applied a ‘Bathtub’ or ‘bucket fill’ approach. These include, but 

may not be limited to those listed below. Short definitions of the Bathtub and Full Hydrodynamic methods are 

provided in the Glossary of the main report.  

Table 1 List of coastal inundation studies for Port Phillip Bay 

Study Author / Year Type 

Bellarine Local Coastal Hazard 

Assessment 

Cardno, 2014 Bathtub, selected locations Full Hydrodynamic 

Port Phillip Bay Pathway Project AECOM, 2012 Bathtub with some allowance for wave effects. 

Very localised - 3 coastal and 2 riverine. 

DELWP Future Coasts DELWP, 2012 Bathtub 

The Effect of Climate Change on 

Extreme Sea Levels in Port Phillip Bay 

CSIRO, 2009 Full Hydrodynamic, limited inundation 

City of Port Phillip Inundation modelling CSIRO, Unknown Unknown 

National First Pass Assessment Australian 

Government 

Bathtub  very basic 

  

                                                           

2
 http://unfccc.int/adaptation/nairobi_work_programme/knowledge_resources_and_publications/items/5315.php  

3
 http://digitalresourcescentre.weebly.com/uploads/8/8/2/6/8826180/changes_on_the_coastline.pdf  

http://unfccc.int/adaptation/nairobi_work_programme/knowledge_resources_and_publications/items/5315.php
http://digitalresourcescentre.weebly.com/uploads/8/8/2/6/8826180/changes_on_the_coastline.pdf
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1.6 Spatial information 

A large number of spatial information layers exist for Port Phillip Bay, including geographic information system 

(GIS) layers on the natural, cultural and built environment, as well as economic and social data. The largest 

proportion of information has been collected by state and local government authorities, including the state-wide 

authoritative series of VICMAP datasets. 

Key data layers to assist to understand the physical setting of the Bay include the Future Coasts Digital Elevation 

Model (DEM) in Figure 9 and the Geoscience Australia ‘Smartline’ dataset in Figure 10. The Smartline is the 

result of a desktop mapping project capturing the coastal landform. 

Inundation - Future Coasts REM (Figure 9) 

The Future Coasts DEM provides some guidance as to the areas most likely to be impacted by coastal 

inundation. In Figure 9 those areas in gold have an elevation between 0 and 1 AHD, the red area between 1 and 

2 m AHD and the green between 2 and 5 m AHD. The areas at most risk of inundation are therefore those shown 

in gold or red in Figure 9 with the green areas also requiring investigation, but not as urgently.  

Erosion - Smartline (Figure 10) 

With regard to coastal erosion the Smartline dataset provides a starting point for erosion assessment, but does 

not contain sufficient information for a robust assessment. Information such as sediment type and grain size is 

required for sediment transport modelling and this is not included at present. 

Coastal Assets (Protection – figure 11) (Recreation and boating – figure 12) 

Other key data include the location of coastal protection structures (Figure 11) as well as piers, boat ramps and 

jetties (Figure 12). 

Following the four maps listed above are maps of the areas currently identified in council planning schemes at risk 

of flooding. 

These maps bring together that information across various flood related zones and overlays for the whole of Port 

Phillip Bay. 
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Figure 9 Future Coasts Digital Elevation Model for Port Phillip Bay, showing 0 m, 1 m, 2m, and 5 m contour above Australian Height Datum (AHD) 
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Figure 10 Geoscience Australia Smartline Dataset (2009) 
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Figure 11 Coastal Protection Structures around Port Phillip Bay (Source: DELWP)  
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Figure 12 GIS layer showing wharfs, launching ramps and piers (Source: DELWP) 
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2.0 Background paper 2: Stakeholder feedback  

2.1 Local government perceptions on governance – Roles & 

Responsibilities 

Based on stakeholder feedback, Councils perceive that the law relating to coastal land governance (planning, 

management and property rights) is seen as relatively clear, although stakeholder understanding of the law may 

be less clear, and there is a lack of confidence that these roles are being carried out, or carried out by those 

responsible under various Acts. 

Responses to the survey indicated that whilst roles/responsibilities were understood ‘Moderately Well’ and ‘Very 

Well’ (a combined total of 52% of responses), they are considered to be poorly articulated and imprecisely or not 

defined at all in the relevant guiding coastal management and adaptation legislation, (along with accompanying 

guidance material, policies and procedures). 

Figure 13 ABM Stakeholder survey responses on clarity of coastal management roles and responsibilities

 

While the State Planning Policy Framework (SPPF), Victorian Coastal Strategy, Victorian Flood Management 

Strategy (VFMS), or State Adaptation Plan for example set the framework many responded that there is a lack of 

clarity on coastal management arrangements. The lack of clarity on State versus other roles was explicitly noted. 

Overall, the results of the survey gave a sense that councils believe the State (and Federal) Government should 

be doing more in terms of accountability,  responsibility, leadership, funding and support. 

The proposed Coastal and Marine Act was seen as an opportunity to look beyond existing roles and 

responsibilities and initiate revisions to reflect the new challenges facing the Bay. 

 

 

 

 

 

What councils told us about roles and responsibilities 

- Uncertainty about funds, management & decision-making & technical capacity 

- Difference in interpretation of policy varies across stakeholders 

- Poor understanding of responsibility for adaptation 

- Silence in many plans on sea level rise/storm surge/ coastal flooding 

- Confusion on implementation responsibilities across levels of government and between council Depts 

- Multiple coastal managers – friction, confusion, conflict, coordination lacking 

- Uncertain responsibilities of different levels of management – priorities, timing, resources 

- Confusion about relationship State & local governments 
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Barriers and enablers 

The ABM survey asked about barriers and enablers in relation to coastal climate adaptation. The top five cited 

barriers are: (1) funding and resource restrictions, (2) lack of political support, (3) lack of leadership and mandate, 

(4) uncertainty of legal or planning decision/liability and (5) lack of policy guidance. The top five cited enablers are: 

(1) governance (e.g. support of leaders), (2) allocated budget, (3) access/ support of key people, (4) access to 

information and (5) ongoing funding and support. 

There has been a myriad of studies and research in Australia and internationally into the barriers of climate 

change adaptation including NCCARF. A recent and very comprehensive study in South Australia of councils, 

natural resource managers and Regional Development Authorities, as part of a collaborative project called 

Science to Solutions, found similar barriers and enablers. This research sought to inform strategies to improve the 

effectiveness of climate adaptation efforts, advise on the integration of climate risk into operational and 

management processes in councils and draw out examples of successful/less-successful climate adaptation 

planning and implementation actions in councils. Leadership/mandate, lack of information/knowledge and 

inadequate planning and regulatory frameworks were the top three most cited barriers. This work established that 

the first step in effectively tackling the majority of barriers is to secure support from key decision makers and the 

community for adaptation. The research also established that before any of the secondary barriers can be tackled 

there must be an acceptance from key decision-makers that it is a necessity to act and a willingness to support 

interventions/actions. These findings are particularly pertinent to the Bay Blueprint project.  
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Continued overleaf: 

Figure 14 : Barriers & Enablers 

2.2 Planning for sea level rise and inundation 

The challenges of planning for sea level rise and inundation facing coastal managers around Port Phillip Bay are 

complex. To assist in effective decision making, survey respondents indicated that Councils need policy guidance, 

assistance with data and modelling, and guidance with effectively applying the current land use planning 

approaches. These current approaches are perceived as often being inconsistent, not effective cumulatively in 

risk mitigation and at times disproportionate to the risk faced. 
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Sea level rise benchmarks and policy 

It could be argued that the framework conditions in terms of sea level rise in the Bay are well established, 

whereby sea level rise benchmarks are embedded within the VCS and SPPF in full. Like some other States and 

jurisdictions internationally Victoria established these benchmark levels that act as a reasonable ‘security level’4 

for future coastal protection. 

They guide decision makers and coastal stakeholders who then know what sea level rise and storm surge levels 

to adapt to in order to achieve the desired security level for communities, assets and ecosystems on the coast.  

However ABM councils cite difficulties in translating these benchmarks into local planning decisions and there is 

substantial evidence that many State land and development decisions are proceeding without consistent 

reference to these benchmarks. Effective and consistent application of these benchmarks is an area where ABM 

councils need considerable further support.  

 

In the Climate Change Adaptation Memorandum of Understanding (MOU) it is stated that all spheres of 

government, business and communities have responsibilities in planning for and responding to climate change. 

The first Victorian Climate Change Adaptation Plan sets out how the Victorian Government is managing the risks 

of a changing climate to Victoria’s assets, essential infrastructure and services such as waterways, transport 

systems, and healthcare and emergency response systems. The Plan highlights that partnerships between state 

and local governments are critical to adaptation in Victoria. 

Sea level rise and associated inundation, increased erosion, coastal flooding and storm surge effects on the 

Victorian coast, are stated as an agreed joint priority. This includes a focus on: coastal land-use planning 

decisions; identifying further areas where local coastal hazard assessments and associated adaptation plans are 

needed; ongoing assessment of the functionality of existing protective structures; improved understanding of the 

                                                           

4
 The term ‘security levels’ is used in other jurisdictions.  

Current policy requirements to plan for sea level rise  

The State Planning Policy Framework (SPPF) reflects the VCS policy requirement to plan for sea level rise 

of not less than 0.8 m by 2100. In recognition of the long-term impacts of possible sea level rise, the policy 

applies to non-urban land, greenfield land and development outside of existing settlements in coastal areas. 

The SPPF also specifies that in planning for possible sea level rise, an increase of 0.2 m over current 1 in 

100 year flood levels by 2040 may be used for new development in close proximity to existing development 

(urban infill).  

This policy applies to development proposals in existing settlements and urban zoned areas. Minister’s 

Direction No. 13, Managing Coastal Hazards and the Coastal Impacts of Climate Change sets out the 

requirements for consideration of the impacts of climate changes within coastal Victoria as part of planning 

scheme amendments which would have the effect of allowing non-urban land to be used for an urban use 

and development. Planning Practice Note 53, Managing Coastal Hazards and the Coastal Impacts of 

Climate Change provides guidance to councils on managing coastal hazards; the decision-making process 

for assessing coastal hazard risk; and planning for development in coastal areas. Where planning schemes 

define areas as subject to flooding or inundation (e.g. Overlays), advice from Catchment Management 

Authorities may be sought under the referrals process set out in the VPP. 

What councils told us about their needs in coastal climate adaptation: 

- “Risk assessment of sea level rise, including flood mapping and modelling” 

- “Community engagement to educate and involve in adaptation plans” 

- “Change to standards to ensure protection and resilience of existing and future infrastructure’ 

- “Better understanding of storm surge and flooding impacts” 

- “Information/data to identify gaps – estimates of proposed state budget for managing coastal Crown 

land over next 5yrs” 

- “Structure and strategy are needed before can begin physical works” 

- “Sea level rise modelling – councils need to know what the impacts are likely to be before they can plan 

to mitigate them” 
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key assets (natural and built) at risk from coastal hazards; working with communities to communicate anticipated 

changes and responses to impacts on their beaches and foreshores from erosion and inundation.  

The State Government is currently updating both the Climate Change Action Plan and the Climate Change Act 

and all other elements of the framework which flow through from the legislation, which offers a further opportunity 

for the ABM to potentially influence future arrangements. 

 

VCC in its recent Interim Position Paper on Coastal Governance stated: 

“There is a need for an integrated system for managing the impact of different coastal uses and physical 

interventions across both private and public land; one that avoids the problems of overlapping jurisdictions and 

facilitates inter-sectoral assessment of issues”.  

They also advocate for a ‘system’ that can articulate a ‘whole of coast’ strategy and priorities and has the authority 

and resources to implement them as needed. 

Floodplain Management and the Bay 

For the Bay Blueprint it is important to consider floodplain management due to the strong interplay this can have 

with coastal management in the Bay. 

Councils and the floodplain management authorities (Corangamite Catchment Management Authority & 

Melbourne Water) with assistance of Federal and State Government funding, implement flood mitigation plans 

where appropriate to reduce the adverse effects of flooding to acceptable levels, which are agreed to in 

consultation with communities and relevant agencies. Melbourne Water and local councils are improving urban 

drainage systems where this can be shown to reduce flooding on private properties. The floodplain management 

authorities (CMAs and Melbourne Water) and councils work together to produce riverine flood overlays and zones 

(for known flood affected areas) for inclusion into planning schemes, which ensure that new buildings, works and 

subdivisions are compatible with the known flood risks. 

 Planning for response to floods in Victoria is prepared in accordance with the State Flood Policy Committee 

(SFPC) as part of Victoria’s Emergency Management Arrangements. The State Flood Response Plan is prepared 

by the Victoria State Emergency Service (VICSES) and endorsed by the SFPC. The VICSES works with local 

councils and other agencies to ensure that there are appropriate response plans in place for all areas of Victoria 

which are at risk of flooding. These plans and activities will be impacted into the future by sea level rise, storm 

surge and intense precipitation events as well as confluences of all of these hazards. 

Currently the draft VFPMS suggests a different approach on the coast with the State (MW and CMA) providing a 

support role only to local government who are suggested as the leader in developing local mapping and 

responses. The technical capacity and the regional nature of this work is at odds with councils capacity or 

responsibility to undertake this lead role. 

Unlike many countries (Denmark, UK, USA and The Netherlands), Australia does not have nationally set legal 

safety levels with respect to flooding. In Victoria the approach emphasises preparation, prediction and evacuation, 

with individual owners encouraged to take measures to minimise impacts of flooding and inundation. Flood maps 

are provided by the floodplain management authorities for riverine conditions. However it is less clear who holds 

the accountability and responsibility for coastal flooding and inundation. Regardless, the number of people living 

in the areas impacted, the value of real estate and industries as well as the contribution to the economy of these 

areas to the Bay and its prosperity and health is significant. 

What councils told us about their needs in planning for sea level rise 

- Information on coastal hazards, e.g. - better modelling of local storm surge and sea level rise, integrated 

flood mapping 

- Translation of State sea level rise strategy into local context 

- Need for vulnerability overlays but these are very expensive  

- Fix State policy contradictions (SPP, VCS, VFMS, Melbourne Water, Barwon Water) 

- Consistent State implementation of sea level rise benchmarks as a land owner  

- Advice on the interplay with Adaptation Plans  

- Clarity on what sea level rise Benchmark means/required  

- Recognition of the difficulty of maintaining current use whilst planning for future 
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2.3 Funding 

A coastal adaptation Budget Data Sheet was distributed to the ABM’s main officer level contact in each council 

engaged in key coastal management activities. The representative was asked to capture and collate budget 

information from within each ABM member council or organisation drawing upon historical observations, 

anecdotal evidence and budget data (where available) from within each organisation allocated to coastal 

management. Information was sourced from internal capital and operational plans and budgets, insurance claims, 

incident reports, emergency response records, as well as internal interviews. The Budget Data Sheet required 

identification of the last five years (2010-15) of all relevant coastal works as well as coastal adaptation initiatives 

across each organisation.  

Table 2 below gives a snapshot of capital and operating expenditure along with income over the five year period 

2011 -2015 for four of the Councils. A complete record from all councils and State Government was not available 

to the Project Team. Because of differences in budget formulation and incomplete coverage it is not possible to 

make comparisons across the four councils and to compile a picture of expenditure and income across the Bay. 

These budget collation problems also points to the wider challenge of a lack in clear direction and allocation of 

responsibilities for coastal management within councils. 

Table 2 Snapshot of council budgets for coastal management 

Snapshot of ABM council coastal management & adaptation budgets (2011 to 2015) ($ millions) 

City of Port Phillip 

 11/12 12/13 13/14 14/15 

Income: 3.65 4.04 4.94 4.12 

OpEx: 4.75 4.98 5.23 5.50 

CapEx: 5.55 8.34* 7.59 6.22 

Total Exp: 10.30 13.32 12.82 11.72 

Adaptation 

Budget: 
- - - 

1.0 

(Approx) 

  

City of Melbourne**  

 11/12 12/13 13/14 14/15 

Total Exp: 2.361 1.842 1.633 3.691 

Green 

infra etc 
10.0 10.0 10.0 10.0 

Adaptation 

Budget: 
0.12 0.12 0.12 0.12 

  

City of Bayside 

 14/15 

Income: 0.850 

OpEx: 18.984 

CapEx: 2.255 

Total Exp: 21.239 

Adaptation Budget: N/A 

  

City of Greater Geelong 

 12/13  13/14 14/15 

Income: 0.780 1.260 1.170 

OpEx: 2.480 2.375 2.780 

CapEx: 1.275 1.054 0.298 

Total Exp: 1.650 1.560 1.920 

Adaptation 

Budget: 
- - 0.135 

   

United Kingdom / Netherlands Case Study 

There is extensive legislation on flooding for the UK, England and for regional and local scales. Legislation 

incorporates a wide range of issues that deal with flood protection, including the consent of the responsible 

authority for removal or replacement of a structure or feature. This is a powerful means of influence for 

authorities in charge of flood protection. 

The safety levels achieved through the flood defences in the Netherlands are high compared to the situation 

in other countries. The choice for the high safety levels is the result of the low-lying nature of most protected 

areas. Flooding of these low-lying areas will results in massive destruction, economic damage and many 

casualties. Economic analyses, including cost benefit analysis (CBAs) and socio-economic cost benefit 

analysis (SCBAs) have shown that the investments in and maintenance of flood defences at these safety 

levels is feasible. Investment in and maintenance of flood defences in The Netherlands is fully financed with 

public funds. In their case alternative ‘soft’ approaches (e.g. insurance and property level measures) has 

been demonstrated to not compete will dikes and dunes in terms of costs and benefits. Whilst the setting of 

the Bay coastal area does not resemble the situation in the Netherlands, because flood prone areas border 

the shores, the number of people that benefit from flood protection and its economic benefits in Port Phillip 

Bay are comparable to Dutch major cities. 
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* Increase due to sustainable transport infrastructure where funding came from other parts of the Council. 

** Includes: drainage, flood mitigation, drainage renewal and flood studies. Green infrastructure also includes 

ecosystems based adaptation projects such as alternative water sources.  

Most councils were also unable to collate their current spend on climate adaptation. This was due to a number of 

factors such as its fluctuation year on year in needs and its high level of dependency on grant funding. This 

fluctuation is as a result of the fluidity in the type of required response in any given year, which in turn is driven by 

variability and unpredictability in extreme events such as storms, which may be climate related. Each council 

includes widely different expenditure on adaptation and total spent by their council. For the City of Melbourne 

(CoM) this includes green infrastructure e.g. alternative water supply, but it also includes drainage and flood 

prevention works and therefore equates to an enormous budget of in excess of $13M annually. For others it 

includes some coastal protection and coastal vegetation works. For others it is merely the budget for adaptation 

planning processes rather than capital works. However CoPP estimated that if collated consistently for most of the 

larger councils it could be in the order of at least $1M annually for planning purposes alone. At present most 

councils don’t have a designated “coastal climate adaptation budget” but rather a coastal management budget. 

There is also the challenge that all current expenditure along the coast is related to building the resilience against 

erosion and is not necessarily related to climate adaptation. 

 

Councils have difficulty collecting data to track unplanned costs but they include some works including sea wall 

repair, boat ramp repair, dune fencing repair and beach cleaning. The main unplanned works are as a result of 

significant storms and post storm clean-up activities. Councils in the Bay have been hit in the last five years with 

clean-up after intense rainfall events in the catchment and coastal inundation from storms event. Occasionally 

these events coincide and clean-up costs for an individual council from catchment and coastal flooding on the 

beaches can be in the order of $500,000. These are unplanned costs and ones that do not attract any State 

Government emergency funding to assist councils as they are not designated disaster events. 

Examples of unplanned storm related repairs and  asset improvements  that have  adaptation implications  costs 

included: 

- Frankston Pier - Repairs from storm of August 2013 totalled $350k. Bluestone wall repair / reconstruction 

cost approximately $71,765. 

- Dept. EDJT&R - Spend (2010-15) $3,6M on 31 projects, e.g. Kananook Creek, Mornington, Half Moon Bay, 

Point Richards boat ramp renewals ($200-480,000 each), North Road jetty reconstruction ($393,000), Clifton 

Springs boat  These were  not generally storm related repairs. 

- Kingston City Council - Foreshore erosion control works- $100,000 and harbour upgrade ($263,000) 

included installation of approx. 250m of rock wall (in conjunction with DELWP). 

- City of Port Phillip - Beach renourishment at Elwood – State funded $3M & Council $300K, WSUD in 

streetscape within 500m of beach – 5-10 projects with average costs $100K each. 

- Mornington Peninsula Shire - Reconstruction of the Mornington Pier alone involved State government 

funding of $15 million – highlighting the potential magnitude of asset maintenance/ closing the coastal 

infrastructure gap. 

- The capital budget of $150k approximately half or $75k is used for establishing climate adaptation 

responses for Mornington peninsula Shire. 

- City of Geelong – Of the current maintenance / operational budget of $180k approximately a third or $60k is 

used for maintaining existing climate adaptation infrastructure. In addition coastal works included four rock 

groynes - $900k ($700k from State Govt.), two Rock revetments - $300k from Council, a seawall - $200k, 

700m of sand fencing - $80k, Beach re-nourishment - $700k ($600k from State Govt.), $100k from Council 

plus Eastern Beach Historic Seawall Restoration - $1,850,000 from Council ($650K from State Govt.). 

- City of Melbourne - More could be spent on Adaptation if the budget were available, including further 

upgrading to ambitious target for drainage infrastructure to meet our 1 in 20 storm event target from Total 

Water Mark.  

City of Greater Geelong Case Study 

“Our total coastal management budget of $1.9M (2015) is not adequate to comprehensively manage the 

Geelong's coastal jurisdiction. The foreshore land managed by the City is in excess of 500ha and over a 

length of 42km and Council is also about to assume responsibility for additional coastal land and 

infrastructure due to recent coastal development”. 
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- City of Port Phillip - Storm on 4/2/2011 involving numerous Council properties. Insurance claim on the total 

clean-up costs with total insurance pay-out of $85,256.35. Also the Storm on 6/3/2010 involving numerous 

Council properties. The portion of the claim applicable to coastal assets - Elwood Beach Community Centre 

replacement of water damaged carpets - $4,400. 29-30 June 2014 storm involved damage to the Albert Park 

Yachting and Angling Club, the Kerferd Road and Middle Park Shelters, blue stone walls and dune fencing. 

Total insurance pay-out was $61,747. 

- City of Kingston - Carrum Life Saving Club was damaged by recent storms but cost of damage not provided. 

Options for finance 

Stakeholders cited a myriad of options to raise further funds for coastal management and adaptation, including: 

- Who benefits pays principle 

- Stronger penalties to support enforcement of appropriate policies / best practice. E.g. vegetation vandalism 

- User pays – Boats, Beach fees, Parking, Port use, Events 

- Owner of Crown Land to pay 

- New funding mechanism(s): 

 Climate Change Taskforce 

 Internal banking of funds (e.g. a ‘Trust’) within Council dedicated to adaptation measures 

 Review of land tax system 

 Green Bonds, Adaptation Bonds and Impact Investment  

 Crowd funding 

 Philanthropic funding.  

 Crowd funding 

 Levies  

 increase parking fees, rates, permit/licence fee (none preferred Council) 

 Adaptation Fund 

 Parks charge 2%. 

 Standard fees and charges for whole of Bay. 

 Body Corp approach – sinking fund allocated by collective. 

 Philanthropic and environmental funds to value it properly.  

 User pay systems, such as a flood or inundation levy.  

 An interim funding mechanism may be required. 

 Asset owner pays. 

 Fire levy, Parks levy, Flood levy, Bay levy/DRR Levy (See Parks Levy format). 
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Priority issues and responses 

The consultation process generated the following key governance issues and related responses some of which 

have been explored further in the body of the main report. 

  Potential Responses 
Potential 

Recommendations 

Roles & 

responsibilitie

s  

Are roles & 

responsibilitie

s clear? 

Roles Radical rethink –BAU not enough 

Clarify State Govt roles/resp/resourcing 

New Authority - Sole State Government body for coast (State 

owns 96% coast)  

Authority for setting sea levels. Guidance - What data? How 

will it be analysed? How often will it be reviewed? Sets 

benchmark levels? 

Definitions of Roles 

Greater integration coastal management entities 

Tackle inadequate 

capability & 

capacity (technical, 

finance, data): 

Create a New 

Coastal Authority  

Definitions of Roles 

(legislation etc) 

Establish and agree 

a Decision-Making 

Hierarchy Responsibility Match responsibility to accountability 

Distinct responsibilities for each level of management 

Appropriate & on-going staff training 

Decision-Making Hierarchy 

Legislation, 

Accountability, 

Strategy / 

Framework  

What system 

improvements 

need to be 

made? 

Accountability Regional Coastal Panels – implement initiatives to respond to 

pressures (future population & climate)  

Tackle the 

Accountability 

Deficit by: 

Radical rethink of 

’system’  

Legislative 

Review/Changes  

Review policies for 

consistency 

Advocate regional 

responses 

Legislation State Govt. policy to facilitate, advice and support decisions 

Align State and local policies  

State to support local government with consistent planning 

instruments  

Planning Scheme - common methods & translation into 

planning schemes. Bringing together of CHVA. 

Integrated approach to bring the overall picture together.  

Agree State process on stormwater and sea level rise mapping 

to inform planning schemes, interventions and responses 

Policy/Strategy Approved coastal adaptation policy supported by stakeholders 

and community 

Information on coastal hazards, eg - better modelling of local 

storm surge and sea level rise, integrated flood maps 

Detailed information on “at risk”sites (heritage) 

Needs expensive LSI overlays  

MORE & MORE Community education 

Acknowledgment role of the Bay as a primary state economic 

asset (tourism). 

Fill the policy gaps through this project for State wide issues 

Integrated Heritage Policy 

Review Climate Change Act, Marine & Coastal Act and 

Regional Coastal Plans 

Holistic & strong leadership from State and Federal 

governments 

Finance  

Who pays & 

what $s do we 

need to 

respond 

adequately 

now & in the 

future? 

Coastal 

Management 

Budgets 

Funds aligned to risk (eg CoM) 

End cost shifting 

Approriate coastal funding 

Mitigation structures need joint funds 

(construction/maintenance)  

Who pays - All tiers government address issue of responsibility 

Equitable funding mechanism needed (CRCP, VCS) 

Need coastal hazard assessment & cost benefit to understand 

need 

Tackle the Funding 

crisis: 

New funding 

mechanism(s)  

Beneficiary pays  

Asset priorities 

Cost/benefit  

Valuation of 

economic 
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  Potential Responses 
Potential 

Recommendations 

Ongoing funding for councils that recognises the ongoing costs 

of management and adaptation.  

Common methods of gathering cost data to formulate funding 

mechanisms.  

Generate a infrastructure funding mechanism based on current 

investment in infrastructure.  

Principles based approach to funding 

Understand current levels of investment with BAU. 

importance of Bay 

Asset 

Management 

Need full assets audit and strategy for coastal infrastructure 

Potential to use DELWP’s asset audits 

Who pays? Who benefits pays  / User pays – Boats, beach fees, Parking, 

Port use, Events etc. 

Stronger penalties to support enforcement of appropriate 

policies / best practice. E.g. vegetation vandalism 

Owner of Crown Land to pay 

New funding mechanism(s):; Philanthropic funding. 

 Climate Change Taskforce 

Internal banking of funds (e.g. a ‘Trust’) within Council 

dedicated to adaptation measures 

Review of land tax system 

Green Bonds, Adaptation Bonds and Impact Investment  

Crowd funding; Levies  

increase parking fees, rates, permit/licence fee (none preferred 

Council) 

Adaptation Fund ;  Parks charge 2%. 

Standard fees and charges for whole of Bay. 

Body Corp approach – sinking fund allocated by collective. 

Philanthropic and environmental funds to value it properly.  

User pay systems, such as a flood or inundation levy.  

An interim funding mechanism may be required. 

Asset owner pays. 

Fire levy, parks levy, flood levy, Bay levy/DRR Levy (See 

Parks Levy format). 

Adaptation 

needs 

Web based information on local climate variability - inform local 

planning & stakeholder input 

State-wide Risk Visualisation Tool similar to NSW 

Educational tools to educate community and all stakeholders 

Research local coastal processes & sea level rise, 

accompanied by visual representations of the impacts of sea 

level rise 
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2.4 Template 1: Coastal management and adaptation budget data 

collection sheet 

Context:  As part of the 2015 ABM Bay Blueprint project the need to improve local government’s collective 

understanding of the amount of income and expenditure on coastal adaptation and management for Port Phillip 

Bay was identified. 

This template should be used to inform the recording of income and expenditure during the year for reporting 

within 3 months of the end of each financial year. It is intentionally simple to encourage and establish the practice 

of annual reporting. 

Collection notes: You may need to get input from other departments in council to get a complete picture about 

coastal works, policy development, operational and other matters 

Name: 

Email: 

Council: 

Financial Year: 

Return to: 

What is the total approximate budget allocation (capital, operational - including staff resources) annually by your 

organisation to coastal management of Port Phillip Bay? Please provide a breakdown by department if this 

information is available. Can you give a snapshot of the expenditure, as well as sources of funds in the last year? 

 

Coastal management 
Income Expenditure Net 

Comments/ 

detail 

Operating expenditure 

(not including staff) 
    

 

Capital expenditure 
    

 

Unplanned events 
    

 

Coastal Adaptation 
    

Operating expenditure 

(not including staff) 
    

 

Capital expenditure 
    

 

Unplanned events 
    

 

Coastal Modelling 
    

Operating expenditure 

(not including staff) 
    

 

Capital expenditure 
    

 

Unplanned events 
    

 

Other 
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3.0 Fact sheets 

3.1 Fact sheet: Roles and responsibilities 

Roles and responsibilities for coastal planning and management are complex. This fact sheet outlines the roles 

and responsibilities relevant to Port Phillip Bay established under a variety of legislation. Collectively they 

interrelate in a framework known as Integrated Coastal Zone Management 

What is integrated coastal zone management? 

Integrated coastal zone management, or ICZM is the practice that integrates coastal planning and management 

across the land and sea and the private and Crown land interfaces. It also integrates the activities of: 

– various government agencies, industry, nongovernment organisations and communities along the coastal 

zone (horizontal integration) 

– Commonwealth, state and local government and the community (vertical integration). 

For ICZM to be effective in Victoria there is a need for more guidance from policy makers on detailed 

implementation issues (such as the implementation of the sea level rise benchmarks) and adequate resourcing at 

all levels to match responsibilities. The diagram below illustrates ICZM. 

 

What is the coastal zone? 

A coastal zone is the interface between the land and water. The coastal zone encompasses shoreline 

environments as well as adjacent coastal waters. Its components can include river deltas, coastal plains, 

wetlands, beaches and dunes, reefs, mangrove forests, lagoons, other coastal features. 

These zones are important because a significant proportion of people inhabit the coastal zone. Coastal zones are 

continually changing because of the dynamic interaction between the oceans and the land and these changes are 

emphasised by climate change impacts. 
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Under the Coastal Management Act coastal crown land is:any land reserved under the Crown Land (Reserves) 

Act 1978 for the protection of the coastline; and any Crown land within 200 metres of the high water mark of 

coastal waters, any sea, sea-bed, any land declared as coastal crown land (unless declared not to be ) 

Who owns the land in the coastal zone? 

In Victoria the Minister for Environment, Water and Climate Change has responsibility for all coastal Crown land 

on behalf of all Victorians.96% of the Victorian coast is in public ownership. 

Crown 

Land  

Land Act 1958 

Crown Land (Reserves) Act 1978 

National Parks Act 1975 

Subdivision Act 1988 

Common law Doctrine of Accretion 

Native Title Act (C’wealth) 

All off-shore land is Crown land. 

Crown land is generally reserved for ‘public purposes’. 

Some (e.g. the Shire of Mornington Peninsula’s ocean 

foreshore) is National Park. 

Some is owned by Councils (freehold) 

Freehold 

land 

Land Act 1958 

Transfer of Land Act 1958 

Common law  

Mornington Peninsula Shire & City of Bayside both own 

foreshores in freehold.  

Councils own most freehold roads. Councils may own other 

freehold property.  

The Commonwealth of Australia owns parts of Point 

Nepean in freehold. 

Interests other than proprietary ownership are recognized 

and protected by property law (councils or others tenants 

can take lease over freehold land). 

 

Who manages the coast? 

Some coastal Crown land is reserved as national park, coastal park, marine national park or marine sanctuary 

under the National Parks Act 1975. Parks Victoria manages this land through park management plans. 

Most of the remaining coastal Crown land is reserved under the Crown Land (Reserves) Act 1978 for various 

public purposes, and is generally protected. For the Bay, councils usually manage as Committees of Management 

appointed by the Minister under the Crown Land (Reserves) Act 1978. Voluntary local community representatives 

and Parks Victoria are also appointed to manage some areas. The Department manages small areas of 

‘unreserved’ Crown land along the foreshore and most of the seabed. 

Private land abutting the coast is managed by the land owner or their agent. 

Who plans for the coast? 

All agencies with an interest in the coast undertake planning that affects the coast, either directly or indirectly. Key 

legislation includes the Coastal Management Act 1995, Planning and Environment Act 1987 and the Catchment 

and Land Protection Act 1994. 

Local government has a significant role in considering and approving planning permits on coastal Crown land and 

private land and in the nearshore environment, under their planning scheme that is continually reviewed. 

Coastal 

planning and 

management 

Coastal 

Management Act 

1995 (Vic) 

Three level system of coastal management 

Facilitates the preparation of a state-wide strategy (the VCS), the 

development of regional coastal plans, and management of land by 

appointed public land managers 

Coastal Crown land managers prepare Coastal Management Plans 

within the context provided by the Regional Coastal Plans. 

Floodplain 

planning and 

management 

Catchment and 

Land Protection Act 

1994 

Water Act 1989. 

Port Phillip Catchment Management Authority & Melbourne Water are 

floodplain management authorities who, with Councils, prepare and 

implement flood mitigation plans to improve urban drainage systems to 

reduce flooding on private properties. 

http://www.austlii.edu.au/au/legis/vic/consol_act/cla1978219/
http://www.austlii.edu.au/au/legis/vic/consol_act/cla1978219/
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Flood hazards are mapped and included in planning schemes.. 

Flood response planning by the State Flood Policy Committee (SFPC) 

is part of the State’s Emergency Management Arrangements. 

A State Flood Response Plan is prepared by the Victoria State 

Emergency Service (VICSES) and endorsed by the SFPC. 

Climate 

change 

adaptation 

Victorian Climate 

Change Act 2010 

The Climate Change Adaptation Plan 2013 sets out an overarching 

strategic priority to coordinate and mainstream responses to climate 

risk into standard Victorian Government management practices 

Land use 

planning  

Planning and 

Environment Act 

19987 

The planning benchmark for sea level rise is included in the Victorian 

Coastal Strategy and Planning Schemes in Victoria. 

The VCS also sets out a settlement hierarchy and other principles 

included in the coastal section of the State Planning Policy Framework. 

 

Who regulates activities and impacts on the coast? 

Other legislation stipulates how specific coastal uses and areas are regulated and managed, particularly where 

these have a significant effect on matters of environmental and cultural significance along the coast. They include 

the Heritage Act 1995, the Flora and Fauna Guarantee Act 1988, the Aboriginal Heritage Act 2006, the 

Environment Protection Act 1970, the Fisheries Act 1995, the Commonwealth Environment Protection and 

Biodiversity Conservation Act 1999, the Native Title Act 1993 and the Historic Shipwrecks Act 1976.  

 

 

 

 

 

 

 

 

Information extracted from: TPLC – SECCA Deciding for the Coast 2014 

  

Fact Sheet 
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3.2 Fact sheet: Coastal land use planning 

The land use planning system, including both strategic and statutory planning, is a key mechanism to assist in 

climate adaptation through mitigating the impacts of coastal hazards. This fact sheet outlines how the land use 

planning system works around Port Phillip Bay. 

Adapting to long-term climate change builds resilience to extreme events. Coastal areas will have increased flood 

risk and greater frequency and intensity of storm events exacerbating erosion and inundation, and the longer 

term, direct impacts from sea level rise. 

Why is land use planning important? 

Land use planning decisions often have long term implications due to the permanent changes they can effect on 

how land is used and developed, particularly as land moves from non-urban to urban uses. Taking a 

precautionary approach to planning for new development, infrastructure and services to avoid coastal hazards 

over their intended lifespan is a responsible approach. Siting and design can also assist to mitigate impacts of 

hazards in the coastal zone. 

What is the precautionary principle? 

The precautionary principle states that where there are threats of serious or irreversible environmental damage, a 

lack of full scientific certainty should not be used as a reason for delaying actions to prevent environmental 

degradation. In practice, this means decision makers should consider the best available science and information 

on potential impacts and risks and take action to prevent degradation of the environment where there are threats 

of serious or irreversible environmental damage. 

What is land use planning? 

Land use planning is a mechanism to manage settlement patterns and urban growth. It combines technical 

analysis, consideration of government objectives and engagement with the community and private sector to make 

decisions about the use and development of land. The Planning and Environment Act establishes the system and 

processes for regulating the use of private and public land in Victoria. It also establishes the Victoria Planning 

Provisions (VPP). Land use planning is implemented by councils through Planning Schemes using the zone and 

overlay controls in the VPP to achieve strategic long term objectives. 

How does the VPP respond to coastal climate hazards or risks? 

The primary objective is set out in Clause 13.01 of the State Planning Policy Framework in the VPP is to: 

Plan for sea level rise of not less than 0.8 metres by 2100, and allow for the combined 
effects of tides, storm surges, coastal processes and local conditions such as 
topography and geology when assessing risks and coastal impacts associated with 
climate change.  

The provisions directly relevant to climate change are: 

- Clause 11.05-4 Climate change, natural hazards and community safety 

- Clause 12.02-1 Protection of coastal areas 

- Clause 13.01-1 Coastal inundation and erosion.  

The SPPF includes a sea level rise planning allowance of 0.8 m by 2100. It also specifies that in planning for 

possible sea level rise, an increase of 0.2 m over current one percent Annual Exceedance Probability (AEP) flood 

levels by 2040 may be used for new development in close proximity to existing development (urban infill). This 

policy applies to development proposals in existing settlements and urban-zoned areas. 

What options exist at a policy level? 

There are three basic approaches to adaptation: retreat (or avoid), protect, or accommodate. While the approach 

in high hazard areas to avoid new use and development is clear, when those areas are already developed, the 

approach is less clear. For urban areas in contiguous settled urban areas, responses to adaptation are more 

complex and land use planning plays a smaller part. 

Risk sensitive land use planning (RSLUP) incorporates consideration of risks associated with natural hazard and 

mitigation measures. 

How can you mitigate the impacts of coastal hazards through the planning (and Building) systems 

- Understand and map vulnerability to coastal and natural hazards 
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- Develop a response, such as what controls or intervention is appropriate to the level of risk (e.g. high, 

medium & low) associated with a hazard to meet the stated policy objective. 

- The objective may be to reduce risk to the public, to assets and to the environment. 

- Align planning scheme and building controls to give effect to the response. 

What approaches exist in other jurisdictions? 

- To unbundle property rights to allow some rights to continue, while compensating for those rights that are 

removed from the use of private land. 

- Payment for Ecosystem Services (PES). This is particularly relevant to preserving natural or ecologically 

sensitive areas, recognising that ecosystems provide society with a range of services including clean water, 

habitats for biodiversity, or carbon sequestration capabilities. PES programs compensate landowners for 

allowing the ecosystem services to continue. PES requires an economic valuation of ecosystem services, 

which forms the basis for compensation. The use of PES for disaster risk management and adaptation is in 

early stages. 

- Easements, Purchase of Development Rights (PDR) or Transfer of Development Rights (TDR). These are 

similar in that development rights are purchased or acquired to restrict future development on private 

property. In the case of PDR, typically governments or land trusts purchase development rights and impose a 

conservation (or adaptation) easement that precludes future development. In some cases, property owners 

can forego development rights in lieu of tax benefits. TDR is geared more towards the private sector. 

 

What is the role of the building system 

The Building Act and Regulations include clauses concerning land subject to flooding which affect the floor 

heights of habitable rooms. The Australian Building Codes Board (ABCB) produces technical provisions for 

building and plumbing under the National Construction Code (NCC). Although called a national code it is enabled 

through state legislation. 

What do these planning terms mean? 

- Planning Authority - A planning authority is any person or body given the power to prepare a planning 

scheme or an amendment to a planning scheme. The Minister is also the planning authority for land not 

incorporated into any municipal district, such as land falling under the Alpine Resorts, Port of Melbourne, and 

French Island. A council is planning authority for its municipal district and for any area adjoining its municipal 

district for which the Minister authorises. 

- Responsible Authority – A responsible authority is the body responsible for the administration or 

enforcement of a planning scheme or a provision of a scheme. A responsible authority considers and 

determines planning permit applications and ensures compliance with the planning scheme, permit conditions 

and agreements. The responsible authority is usually the municipal council.  
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- Strategic planning - Strategic planning is the research and formulation of policies or strategies to implement 

goals and objectives relating to particular land uses or areas. Strategic planning also involves monitoring and 

evaluating the implications of the provisions on land use and development. 

- Statutory planning - The basic instrument for statutory planning is a planning scheme. Statutory planning 

entails the process of decision making on planning permits for new use and development. It includes the 

preparation and implementation of planning provisions for the planning scheme. 

Where can I get more details? 

- Ministerial Direction No. 13. A Ministerial Direction directs the Planning Authority, i.e. the part of council that 

looks to the preparation and review of the council Planning Scheme. It applies to any planning scheme 

amendment to rezone non-urban land for urban use and development if the land abuts the coastline or a 

coastal reserve or is less than 5m AHD and within one kilometre of the coastline. 

Direction No. 13: Managing coastal hazards and the coastal impacts of climate change (PDF, 21.7 KB, 2 pp.) 

- General Practice Note - The General Practice Note, Managing coastal hazards and the coastal impacts of 

possible sea level rise is relevant to both planning and responsible authorities. 

General Practice Note: Managing coastal hazards and the coastal impacts of climate change (PDF, 685.7 

KB, 5 pp.) 

- Guidelines - Guidelines were prepared for Catchment Management Authorities and Melbourne Water who 

provide advice to responsible authorities on development proposals: 

Planning for sea level rise – Assessing development in areas prone to tidal inundation from sea level rise in 

the Port Phillip and Westernport Region, Melbourne Water, June 2012 (PDF, 1.3 MB, 20 pp.) 

Guidelines for Coastal Catchment Management Authorities: Assessing Development in relation to Sea Level 

Rise, June 2012 (PDF, 1.2 MB, 22 pp.) 

- Fact sheet - A fact sheet on managing coastal hazards and the coastal impacts of climate change was 

prepared in 2008, but does not reference the most recent VCS and the relevant SPPF clauses have since 

been renumbered.  

Managing Coastal Hazards and the Coastal Impacts of Climate Change Fact Sheet  (PDF, 907.8 KB, 2 pp.)  

 

 

 

 

 

 

 

 

 

 

 

  

Fact Sheet 

http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0010/229456/dir13.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0011/229457/53-Managing-coastal-hazards-and-the-coastal-impacts-of-climate-change-PN53.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0011/229457/53-Managing-coastal-hazards-and-the-coastal-impacts-of-climate-change-PN53.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0004/229459/Melbourne-Water-Planning-for-sea-level-rise-guidelines.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0004/229459/Melbourne-Water-Planning-for-sea-level-rise-guidelines.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0005/229460/DSE-Guidelines-for-Coastal-Catchment-Management-Authorities.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0005/229460/DSE-Guidelines-for-Coastal-Catchment-Management-Authorities.pdf
http://www.dtpli.vic.gov.au/__data/assets/pdf_file/0006/228876/CPFactSheet_amended_CT_23dec.pdf
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3.3 Fact sheet: Coastal pressures and climate adaptation 

There are a number of pressures that will require adaptive responses to continue to benefits derived from Port 

Phillip Bay. This fact sheet outlines what those pressures are and outlines what adapting to those  adaptive 

response 

Why do we need to adapt to climate change? 

Projected climate changes and sea level rise will affect our individual health and wellbeing, along with the key 

assets, industries and resources that rely on and enjoy Port Phillip Bay and the coastal zone. 

What pressures are facing the Bay? 

Projections for Port Phillip Bay indicate warmer and drier conditions and sea level rise with an increased risk of 

severe weather events including storms, flooding, heatwaves, drought and bushfires. 

 

What are the climate projections? 

Using the 2014 the Bureau of Meteorology and CSIRO reports detailing the latest climate change predictions for 

Australia, based on the most recent IPCC climate models, the following changes in climate by 2090 when 

compared with the 1986-2005 period are projected: 

 

 Variable Projected change Significance 
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Marine 

changes 

across the 

region 

Expected sea level rise of 0.2m 2040 0.8m by 2100. 

Increased acidity of 40% 

Increased coastal erosion 

Increased storm surge 

Extreme 

High 

Extreme 

Extreme 

 

Temperature 50% more days each year over 35°C High 

 

Rainfall 
Decreased annual rainfall (-3%) 

Increased intensity of heavy rainfall events 

High 

Extreme 

 

What is the impact of sea level rise? 

Sea level rise (SLR) may cause some areas to be permanently flooded or temporarily flooded during storm events 

(called storm surge) which will be exacerbated by a high tide. Storm surge can be accompanied by flooding from 

rainfall (pluvial and/or fluvial flooding).  

 

What is the combined impact of these climate pressures? 

Increased storm surge, sea level rise and intensity of storms are predicted to increase the rate of coastal erosion, 

decreasing the availability and amenity of usable coastline. Port Phillip Bay is particularly vulnerable to coastal 

erosion due to the region’s highly modified and heavily utilised beach systems. More than 20 beaches around the 

Bay have been artificially renourished over the past 25 years, and the cost of maintaining the beaches and other 

coastal assets is continuing to rise with increasing erosion, use and storm damage. 

Are there non-climate pressures? 

The biggest non-climate pressures facing the Bay is the expected growth in population
5
 of 40 percent for 

Melbourne to 6.3 million by 2031 and to 8 million by 2051 placing pressure on Bay resources for business, 

recreation and transport purposes. 

What is Coastal Squeeze? 

This is a significant issue for the Bay. ‘Coastal squeeze’ results from climate pressures, such as sea level rise and 

erosion reducing coastal habitat or by a restriction due to structures such as roads or a landform limiting the ability 

for a vegetation community, for example, to retreat /succeed. It is exacerbated by increasing demand for coastal 

resources, leading to economic and environmental management issues across private and public land. This 

raises questions for coastal governance, funding of infrastructure, prioritisation of protection works and other 

coastal assets. Coastal squeeze compounds existing climate pressures, making it a high priority issue to consider 

in relation to adapting the Bay to climate change in the future in terms of both impacts and responses. 

                                                           

5
 www.delwp.vic.gov.au/planning/forward-policy-and-research/victoria-in-future-population-and-household-projections  

http://www.delwp.vic.gov.au/planning/forward-policy-and-research/victoria-in-future-population-and-household-projections
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How are risks assessed? 

A risk assessment combines the hazard, vulnerability and exposure factors to develop a framework that can be 

used for making decisions in managing risks. Identification of the pressures alone is not sufficient to inform 

climate adaptation and management decisions for the Bay’s future. The following three factors, and the interaction 

between them, must be taken into account in the decision-making process: 

1. Hazards - external pressures on the Bay, including both climate and non-climate pressures, that are likely to 

impact on the state of the Bay. 

2. Exposure - the presence and value of assets, infrastructure and communities around the Bay that will be 

impacted by the hazards. 

3. Vulnerability - the sensitivity of the Bay to changes in climate and other conditions, and the potential for 

adverse impacts on the Bay. 

What is adaptation? 

Adaptation can be defined as planning and actions by individuals, communities and businesses to cope with 

impacts of a changing climate. It includes actions to avoid, withstand or take advantage of current and projected 

climate changes and impacts. Adaptation decreases a system’s vulnerability or increases its resilience to impacts. 

Various types of adaptation can be distinguished, including anticipatory, autonomous and planned adaptation: 

What sorts of responses are required? 

Responses can typically either use ‘hard’ or ‘soft’ approaches to undertake works to treat or protect the asset and 

also a policy response to minimise the impacts. Policy responses generally use planning or building controls. 

 

  

Beach renourishment  
Demands for beach 
renourishment to 
provide amenity and 
protect coastal assets 
are already increasing 

Sea level rise of 0.8m by 2100 
Likely to impact all areas around the 
Bay below 2 m AHD and areas 
currently identified as flood prone 

Storm surge 
More pronounced impacts on 
the eastern side of the bay 
causing erosion, localised 
flooding and asset damage Coastal Squeeze 

Rapid growth in 
Melbourne’s west, an area 
of low lying sensitive 
Ramsar wetlands and 
other natural values 

Population and tourism growth 
is putting more demands on a 
finite coastal resource 

Water quality is likely to be 
affected both in times of 
drought and during heavy 
rainfall events.  

Fact Sheet 
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3.4 Fact sheet: Risk management standards 

This fact sheet provides an overview of the risk management standards. 

What are climate risks? 

An internationally accepted interpretation of the risk assessment and management process relevant to climate 

change is detailed in The Working Group II contribution to the Intergovernmental Panel on Climate Change Fifth 

Assessment Report (IPCC WGII AR5), released in 2014. As shown in Figure 15, there are complex interrelations 

between climate risks, natural environments and human society. Socioeconomic processes influence the 

vulnerability and exposure of a system to climate, while producing GHG emissions that are the primary cause of 

human-induced climate change. The hazards are primarily related to climate variability and climate change. The 

interaction between hazards, vulnerability and exposure results in risks, which in turn have impacts on the climate 

and society. 

These final two steps – risks and impacts – can be managed to reduce the effects of climate change on Port 

Phillip Bay. Although Figure 15 does not specifically reference non-climate pressures, a similar approach can be 

applied for managing these risks. 

Figure 15 Interaction of risks with other climate and socioeconomic factors. Taken from IPCC WGII AR5 (Fig 19-1) (2014) 

 

What standards are relevant? 

Two industry standards provide a more prescriptive framework for assessing and managing risk: 

- International Standard ISO 31000 Risk Management – Principles and Guidelines; and 

- Australian Standard AS 5334 Climate change adaptation for settlements and infrastructure – A risk based 

approach, which is based on the principles of ISO 31000. 

ISO 31000 is a risk management standard that provides organisations and individuals with guidelines on 

effectively assessing and managing risks. The standard can be applicable to a whole range of sectors and risk 

types, including business, environmental and financial risks. 

AS 5334 applies the main principles and guidelines of ISO 31000 to climate change risk, particularly in the 

Australian context. The Australian standard provides further details on the appropriate scope of risk assessments 

relating to climate change, including appropriate triggers for action. One of the most accessible aspects of 

AS 5334 is the suggested categorisation of risks into infrastructure “sectors” and climate “elements” as 

summarised below: 

Sectors Elements 

Places 

Buildings 

Energy 

Sea 

Rainfall 

Temperature 



AECOM

  

Bay Blueprint: Regional Coastal Adaptation Framework for Port Phillip Bay 

October 2015 
Association of Bayside Municipalities 

39 

Sectors Elements 

Water 

Green Infrastructure 

Transport 

Communications 

Information and Communications 

Technology 

Resource development 

Wind 

Relative humidity 

Soil 

pH 

Bushfire risk 

Fog 

Solar radiation 

Snow 

Hail 

Lightning 

Evapotranspiration 

 

How do likelihood and consequence assist risk assessment? 

Risk assessment frameworks implemented by organisations typically apply the principles of ISO 31000 and AS 

5334 by considering the “likelihood” and “consequence” of each risk. Each of these two considerations is given a 

ranking, with options such as: 

Likelihood Consequence 

Almost certain Catastrophic 

Likely Major 

Possible Moderate 

Unlikely Minor 

Rare Negligible 

 

Each organisation has a unique metric for determining the rating of the likelihood and consequence. The 

likelihood rating is typically based on a probability of the risk occurring, or how frequently it is expected to occur. 

The consequence rating may be based on a combination of financial costs, legal implications, scale of 

environmental damage or level of disruption to the community. 

How is the overall risk rating determined? 

The likelihood and consequence ratings are then combined to provide an overall “risk rating” that is used to 

prioritise risks and inform the level of intervention recommended to manage each risk. An example risk rating 

matrix is shown in Table 3. 

Table 3 Example risk rating matrix 

 Consequence 

L
ik

e
lih

o
o

d
 

 Insignificant Minor Moderate Major Catastrophic 

Almost certain Moderate High Extreme Extreme Extreme 

Likely Moderate Moderate High Extreme Extreme 

Possible Low Moderate Moderate High Extreme 

Unlikely Low Low Moderate Moderate High 

Rare Low Low Low Moderate Moderate 
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3.4.1 Risk assessment summary for Port Phillip Bay 

The following table provides a summary of the identified climate risks for Port Phillip Bay based on long-term 

(2070-2090) climate projections and existing risk assessments done by councils. 

Risk Sector 

Climate 

change 

variable 

Likelihood Consequence 
Risk 

rating 

Built 

Increased deterioration of built 

assets over time 
Buildings Sea Almost certain Moderate Extreme 

Under-capacity of drainage 

assets during peak storm events 
Water Rainfall Almost certain Moderate Extreme 

Flood damage to built assets due 

to storm surge and inundation 
Buildings Sea Almost certain Major Extreme 

Damage to transport 

infrastructure during extreme 

events 

Transport Rainfall Almost certain Major Extreme 

Need to relocate community, 

infrastructure and services 
Places Sea Possible Major High 

Reduced capacity to provide 

refuges or safe havens during 

extreme events 

Buildings Rainfall Almost certain Catastrophic Extreme 

Rising water table level caused by 

SLR leading to damage to 

subterranean assets 

Water Sea Possible Catastrophic Extreme 

Economic 

Delays to emergency responses 

due to funding/personnel 

shortage or transport 

infrastructure damage 

n/a Rainfall Almost certain Moderate Extreme 

Economic disruptions due to 

damage to transport infrastructure 
Transport Sea Likely Moderate High 

Reduced commercial activity, 

including tourism 
Places Sea Possible Major High 

Increased costs to maintain 

infrastructure 
Places Sea Almost certain Moderate Extreme 

Increased exposure to liability and 

insurance premiums 
Places Sea Almost certain Moderate Extreme 

Natural 

Reduced biodiversity 
Green 

Infrastructure 

Temperat

ure 
Likely Moderate High 

Increased coastal erosion 
Green 

Infrastructure 
Sea Almost certain Moderate Extreme 

Increased occurrence of algal 

blooms 

Green 

Infrastructure 
Rainfall Possible Minor Moderate 

Reduced effectiveness of 

wetlands in treating stormwater 

Green 

Infrastructure 
Rainfall Likely Moderate High 

Reduced resilience of natural 

assets 

Green 

Infrastructure 
Sea Almost certain Major Extreme 

Increased invasive pest species 
Green 

Infrastructure 

Temperat

ure 
Possible Moderate Moderate 

Sand dune shift and instability 

due to high winds and storms 

Green 

Infrastructure 
Wind Almost certain Catastrophic Extreme 

Social & Cultural 
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Risk Sector 

Climate 

change 

variable 

Likelihood Consequence 
Risk 

rating 

Increased risk of injury to the 

public 
Places Sea Possible Major High 

Restriction of access to social and 

cultural assets 

Green 

Infrastructure 
Sea Likely Moderate High 

Increased maintenance costs due 

to higher use of foreshore 

facilities in warmer weather 

Buildings 
Temperat

ure 
Almost certain Minor High 

Reduced community confidence 

in Councils’ ability to provide 

services 

n/a Sea Likely Major Extreme 

Higher concentration of pollutants 

flushed onto beaches 

Green 

Infrastructure 
Rainfall Possible Major High 

Increased damage to and 

potential loss of historically and 

culturally significant sites 

Places Sea Possible Minor Moderate 
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3.5 Fact sheet: Requirements for modelling of coastal inundation and 

erosion 

This fact sheet provides an overview of the requirements for coastal inundation and erosion. 

Why undertake modelling? 

As part of a hazard assessment for planning responses to climate change, it is necessary to carry out some form 

of modelling to examine the scope and magnitude of changes to coastal inundation and erosion which can be 

expected under various future climate scenarios. It is important that this modelling uses methodology and inputs 

which are agreed and acceptable to all interested parties and that represent “state-of-the-art” and “fit-for-purpose” 

approaches. 

 

Figure 16 The possible contributions to extreme sea-levels at the coast (From McInnes et al., 2009) 

Modelling of Coastal inundation 

Modelling of coastal inundation must use an agreed set of model inputs based on a careful analysis of existing 

data, and thus form a rational and robust foundation for the modelling. This would include consideration and 

definition of at least: 

- Basis of describing sea level including the measured data used to describe the input storm-tide levels (e.g. 

six-minute unfiltered, hourly filtered); 

- Wave setup. This needs to be considered in two-dimensions, not just single cross-shore profiles; 

- Rates of sea level rise and how those are incorporated; 

- Joint occurrence storm tide and waves, and definition of “storm events” for modelling, including tidal sea-

level variations; 

- Incorporation of the results of an assessment of coastal erosion, including potential failure of protection 

structures; 

- Extent and condition of stormwater pipe networks; and 

- Allowance for rainfall run off. 

The modelling of coastal inundation must use a full hydrodynamic model which is able to incorporate the effects of 

all the items noted above and properly account for the movement of water over the land. The model will also 

require detailed topography for land areas and nearshore bathymetry for areas where wave effects are likely to be 

important. (The Future Coasts data sets provide a good basis, but will need to be checked and, if necessary, 

updated for each specific area).  

The outputs from coastal inundation modelling for each scenario should include maps showing at least: 

- Water elevation; 

- Water depth; 

- Duration of inundation for given depth(s) (e.g. 0.1, 0.3 m); 

- Peak water velocity; and 
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- Hazard (depth x velocity). 

Assessment of coastal erosion  

Potential hazards from coastal erosion are required to determine any possible impacts on infrastructure, including 

coastal-protection structures and consequent increase in inundation hazards. The inputs required for such an 

assessment include  

- Wave information, both the overall wave climate under varying scenarios and the extreme events; 

- Wave information must be combined with information on sea level as the two interact; 

- Information on the joint occurrence of waves and storm-tides;  

- Topography and bathymetry extending from beyond the breaker zone to inland of any potential erosion; and 

- Sediment type and grain size and the underlying geology, cemented sediment layers and erodability 

Once a set of “design events” or scenarios are selected, coastal process models can be used to estimate the 

effects on coastal erosion. The effects of climate change can be included by allowing for changes in sea level 

through application of the Bruun Rule (Bruun, 1963) or similar schemes. The modelling would be compared with 

any available survey data and sequences of aerial photographs where available. 

Outputs from erosion modelling should include: 

- Shoreline for each scenario; and 

- Hazard line for each scenario. 

Other products may also be available depending on the method and detail of the modelling. 
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3.6 Fact sheet: Cost Benefit Analysis 

This fact sheet provides an overview of the cost benefit analysis process. 

Why use Cost Benefit Analysis? 

Cost Benefit Analysis (CBA) is an approach that can bring together a range of economic information sources to 

assess the merits of different adaptation options in an objective and reliable way to evaluate impacts on a 

community over time. CBA is versatile because it can include both quantitative and qualitative information.  

CBA is an analytical tool that can be used to assess and compare the costs and benefits associated with 

alternative adaptation interventions to enable the decision maker to select the option with the greatest benefit to 

the community. CBA involves identifying and quantifying loss and damage costs associated with climate change 

impacts under a ‘business as usual’ scenario, compared to the costs and benefits of taking a particular adaptation 

action.  

CBA is particularly useful when considering development decisions for longer time horizons, or where multiple 

options require consideration. This makes it a useful tool for decisions to adapt to climate change. CBA can be 

used in the planning phase of a project to select the adaptation option most likely to generate the highest returns. 

CBA can also be used after an adaptation project has been implemented by assessing the impact of the 

intervention for replication, advocacy and monitoring efforts.  

Detailed CBA with quantitative information, analysis and calculations is typically used for large projects. For 

smaller projects or when data gaps are too significant, qualitative CBA allows the comparison of costs and 

benefits of activities based on narratives rather than detailed and monetised assessment.  

Typical costs and benefits? 

The typical assessment of future costs and benefits of climate change affected coastal assets usually includes the 

following tangible impacts. 

Figure 17 Indicative damage assessment, adapted from Queensland Government (2002) 

 

Tangible and Intangible Items 

Tangible impacts are those that can be quantified in monetary terms, regardless of whether the impacts are 

monetary in nature. For example, flood damage to an individual’s house can be assessed in terms of the 

monetary value of repairing the house. The impacts of erosion of a beach may also be monetised by assessing 

people’s willingness to pay for beach activities, despite the fact that they don’t actually have to pay to use it. 
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Intangible impacts are those in which it is recognised that there is some change to a person’s (or group’s) welfare 

but techniques or information with which to quantitatively assess these changes is lacking. 

Adaptation pathways 

A cost-benefit assessment to quantify in economic terms the trade-off between the different adaptation pathways 

is usually applied. This process uses the following steps to establish the relative costs (expected costs of 

damages); and relative benefits (avoided damages) of each pathway. 

In economic terms, the net present value of an adaptation pathway is represented by: 

Cost of hazard (average annual damage) + Benefit of Adaptation pathway (set of adaptation options) + Cost 

of implementation pathway = NPV (Net present value) of pathway 

Assessing the risks and impacts  

The assessment of current and future flood risk requires collecting and collating a range of relevant information 

specific to the case study area. This information is likely to include: 

- Flood data (as a minimum marine and local catchment flooding should be undertaken for current 5, 20 and 

100 year ARI events)  

- Spatial data (e.g. LiDAR data, aerial photography, cadastral information, current planning zones and 

overlays) 

- Socio-economic data - to estimate the value of occupying the hazard area and the cost of damage from 

inundation. A range of information relating to land use, development patterns and willingness to pay for 

different functions or values can be used to estimate the potential economic cost of inundation and the value 

of occupying the hazard area. 

- Climate change data - relevant to those mechanisms which will affect inundation (including sea level rise, 

storm surge and extreme rainfall). From this analysis, we will determine the average annual damage (AAD) 

for flooding scenarios for the current conditions and build this cost out to the 2100 conditions as illustrated in 

Figure 18. 

Figure 18 Illustration of adjusted AAD estimated from multiple data points of inundation data 

 

Specifically, by observing how AAD increases over time under each adaptation pathway, we can compare the 

progressive inundation impacts against the current situation. 

The present value of inundation costs, and costs of implementing interventions, can then be determined by 

discounting the forecast impacts to current dollars using an appropriate discount rate. 

Determining the benefits 

Willingness to pay: The maximum amount a person would be willing to pay or exchange in order to receive a good 

or to avoid something undesired, such as flooding. If the person receives the good or avoids the undesired 

outcome for a value lower than their willingness to pay this provides an economic surplus. The avoided cost 

approach has been used to estimate individuals’ willingness to pay due to limitations in the available data. This 

assumes the individuals would be willing to pay at least the cost of the damages they will incur to prevent flooding. 

It is understood that this reflects a lower estimate of their willingness to pay. 
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The economic benefit of each pathway can be calculated as the reduction in average annual damages (ie. 

avoided damages) from implementing adaptation options. Applying the discounted cash flow methodology above, 

we will estimate the present value of the benefits of undertaking interventions over the study period. 

Determining the net present value 

The difference between the present value of costs and the present value of benefits is known as the net present 

value (NPV). The NPV is the present value of all benefits less the present value of costs and is a measure of the 

absolute return on invested funds. The Benefit Cost Ratio (BCR) represents the present value of all benefits 

divided by the present value of costs and is a measure of the proportional return on invested funds.  

The NPV will be calculated for each of the pathway scenarios compared to the ‘Business as usual’ base case. 

Pathways with a positive NPV and BCR greater than 1 would be considered economically favourable and should 

be considered for implementation within the context of other options available and allowable budget. 

Projects with a negative NPV are uneconomic and should not proceed unless there are considerable external 

benefits that are not quantified within the cost-benefit analysis. An economically favourable pathway will always 

result in a positive NPV and a BCR greater than 1, and an uneconomic project will always result in a negative 

NPV and a BCR less than 1. However, the NPV can sometimes give conflicting results – sometimes a pathway 

may have a lower BCR but a higher NPV than another pathway. It is therefore important for both measures to be 

considered in the overall evaluation. 

Adaptation measures become cost effective once the present value of benefits from adaptation (e.g. avoided 

inundation costs) is higher than the present value of the costs of taking action (e.g. building a levy). Therefore the 

present value of costs and benefits of adaptation can be compared to determine the optimal timeframe for 

implementation. An illustrated example is provided in Figure 19 where the adaptation option becomes cost 

effective around 2050. 

Figure 19 Cost and benefit of adaptation measures 
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costs of inundation)

Costs of adaptation

Benefit Cost Ratio: Measures the return benefit received per dollar of costs. The Benefit Cost Ratio is calculated 

by dividing the present value of all benefits by the present value of all costs. The Benefit Cost Ratio is a measure 

of the proportional return on invested funds. A project with a Benefit Cost Ratio greater than one would be 

considered economically desirable, with the project having the highest Benefit Cost Ratio being most 

economically desirable. 
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4.0 Glossary and Acronyms 

4.1 Glossary 

Term  Definition 

Accretion Growth of coastal shorelines by steady addition of sediments. 

Adaptability The capacity of a system to manage resilience, to stop it crossing a threshold thereby 

maintaining the same system (Cork, 2011). 

Adaptation 

Options 

A discrete action or activity taken in response to current or expected climate risk to address 

impacts such as inundation. 

Adaptation 

Pathways 

A flexible course of action taken over time in response to potential or actual climate risk. 

The pathway is comprised of cost-effective groupings of adaptation options that if taken will 

help increase the resilience of the area by either reducing the cost of damages and / or the 

extent of impacts. The purpose of the pathway is to map possible actions and their 

assumptions to better support flexible decision making in the face of uncertainty. 

Adaptive 

capacity 

Ability of a system to adjust to climate change (including climate variability and extremes) 

to moderate potential damages, to take advantage of opportunities, or to cope with the 

consequences. 

Annual 

Exceedance 

Probability 

(AEP) 

The probability associated with a given event being exceeded in any one year. For 

example, an event with an AEP of 0.1 has a 10% chance of occurring every year. 

Average 

Recurrence 

Interval (ARI) 

The expected time between the events that exceeds a given value (for example rainfall or 

wave height). Also referred to as the “return period”, it is usually expressed in years. For 

example, the 1 in 100 year rainfall experienced during a storm event will on average only 

be exceeded once every 100 years. However, it does not mean it cannot happen more, or 

less, frequently than every 100 years. 

Australian 

Height Datum 

(AHD) 

The datum for altitude measurement in Australia. 0m AHD was mean sea level as 

determined in 1971 by Geoscience Australia and has been adopted by the National 

Mapping Council as the datum to which all vertical control for mapping (and other 

surveying functions) is to be referred. 

Bathtub Method Inundation modelling method that applies the given water level in a static mode, inundating 

any and all land with an elevation less than the specified level, regardless of hydraulic path 

from the ocean. 

Bathymetry Refers to the depth of the ocean. A bathymetric chart will show the depths of the sea floor. 

Benefit Cost 

Ratio 

See cost benefit analysis. 

Bruun rule The Bruun rule is a model that relates coastal erosion to an increase in sea level, such that 

a 1cm rise in sea level erodes beaches about 1m horizontally. 

Catchment The Victorian Catchment and Land Protection Act 1994 defines a catchment as an area of 

land which, through run-off or percolation, contributes to the water in a stream or stream 

system. In this project, catchment also refers to where water joins or drains into Port Phillip 

Bay. 

Climate Change Refers to any change in climate over time, whether due to natural variability or as a result 

of human activity. 
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Term  Definition 

Climate extreme 

(extreme 

weather or 

climate event) 

The occurrence of a value of a weather or climate variable above (or below) a threshold 

value near the upper (or lower) ends of the range of observed values of the variable. For 

simplicity, both extreme weather events and extreme climate events are referred to 

collectively as ‘climate extremes’ (IPCC, 2012). 

Climate scenario A plausible and often simplified representation of the future climate, based on an internally 

consistent set of climatologically relationships. 

Coastal 

geomorphology 

The physical structures, processes and patterns associated with the coast, including 

landforms, soils, geology and the factors that influence them. 

Cost Benefit 

Analysis 

A well-established systematic process that involves the assessment of costs and benefits 

of an activity over a defined time period. Costs and benefits are always measured as 

incremental changes relative to a base case (or ‘business as usual’ case) – for this study, 

the impacts of coastal inundation without any adaptation. The benefit is therefore the 

incremental reduction in the expected annual average damages as a result of adaptation. 

Costs and benefits that occur in different time periods are made comparable in the present 

time period by converting to Present Value using a process known as discounting. 

Coastal Storm 

Event 

A meteorological event that results in elevated tidal heights as a result of high winds and 

increased wave heights (also referred to as storm surge). 

Decision-Making 

Framework 

A framework for organising complex information for the purposes of solving a problem such 

as to identify a potential adaptation pathway for a defined location. 

Disaster A severe alteration in the normal functioning of a community or a society due to hazardous 

physical events interacting with vulnerable social conditions, leading to widespread 

adverse human, material, economic, or environmental effects that require immediate 

emergency response to satisfy critical human needs and that may require external support 

for recovery (IPCC, 2012). 

Disaster 

Management 

Refers to social processes for designing, implementing, and evaluating strategies, policies, 

and measures that promote and improve disaster preparedness, response, and recovery 

practices at different organizational and societal levels (IPCC, 2012). 

Disaster Risk 

Management 

Involves processes for designing, implementing and evaluating strategies, policies, and 

measures to improve the understanding of disaster risk, foster disaster risk reduction and 

transfer, and promote continuous improvement in disaster preparedness, response, and 

recovery practices, with the explicit purpose of increasing human security, well-being, 

quality of life, resilience, and sustainable development (IPCC, 2012). Disaster Risk 

Management can be divided into Disaster Risk Reduction and Disaster Management. 

Disaster Risk 

Reduction 

Denotes both a policy goal or objective, and the strategic and instrumental measures 

employed for anticipating future disaster risk; reducing existing exposure, hazard, or 

vulnerability; and improving resilience (IPCC, 2012). 

Ecosystem 

services 

Ecological processes or functions having monetary or non-monetary value to individual or 

society at large. 

Exposure The presence of people; livelihoods; environmental services and resources; infrastructure; 

or economic, social, or cultural assets in places that could be adversely affected (IPCC, 

2012). 

Full 

Hydrodynamic 

Method 

Inundation model where the model uses a time varying level in the ocean as an input and 

calculates the movement of water over the land surface according to the physical principles 

of water flow. Thus allows for barriers to the flow, speed of the flow over the land and the 

timing of the ocean level rise and fall. 

Hazard A natural or human-induced physical event that may cause loss of life, injury, or other 

health impacts, as well as damage and loss to property, infrastructure, livelihoods, service 

provision, and environmental resources (IPCC, 2012). 
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Term  Definition 

Integrated 

Coastal Zone 

Management 

A framework that attempts to integrate planning and management in a region, such as the 

Bay, across the land and sea interface and the private and public land interface, to treat the 

coastal zone (which includes the catchment) as one biophysical entity. 

Littoral zone In coastal environments the littoral zone extends from the high water mark, to areas 

permanently submerged. 

Mitigation When referring to disaster risk and disaster, is the lessening of the potential adverse 

impacts of hazards through actions that reduce hazard, exposure, and vulnerability, and 

increase resilience. 

Ramsar The Convention on Wetlands, signed in RAMSAR, Iran in 1971 is an international 

intergovernmental treaty dedicated to the conservation and “wise use” of wetlands. 

Relative sea 

level 

Sea level measured by tide gauge with respect to the land upon which it is situated. 

Resilience The ability of a system and its component parts to anticipate, absorb, accommodate, or 

recover from the effects of a hazardous event in a timely and efficient manner, including 

through the preservation, restoration, or improvement of its basic structures and functions 

(IPCC, 2012). 

Return Period An estimate of the average time interval between occurrences of an event (e.g., flood or 

extreme rainfall) of (or below/above) a defined size or intensity (IPCC, 2012). 

Risk The degree of exposure to a hazard where there is a potential for loss. 

Scenarios Described in the IPCC Special Report on Emissions Scenarios (SRES), published in 2000 

and used as a basis for climate projections shown in the IPCC assessment reports. SRES 

scenarios are grouped into four families – A1, A2, B1 and B2, that explore alternative 

development pathways covering a range of demographic, economic and technological 

driving forces and resulting greenhouse gas emissions. 

Sea level rise 

(SLR) 

The long term trend of increasing average sea level height that is not caused by seasonal 

or meteorological factors. The cause of sea level rise is attributed to thermal expansion and 

mass exchanges of water between the oceans and land. Global warming from increasing 

greenhouse gas concentrations is a significant driver of both sources. 

Storm Surge A temporary increase in sea level above the level of the predicted tide. It is most severe 

during extreme weather events such as East Coast Lows. Storm surge occurs when strong 

winds caused by low-pressure weather systems push along the water’s surface and cause 

it to accumulate near the coastline. When the slope of the sea bed offshore from the 

coastline is shallow, storm surge will be higher than if the water was deep (also referred to 

as ‘coastal storm event’ in this project). 

Storm tide The total elevated sea height at the coast above a datum during a storm, combining storm 

surge and the predicted tide height. 

Sustainability Development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs. 

Thermal 

expansion 

Refers to the increase in volume that results from warming water. 

Threshold or 

tipping point 

The point in a system at which sudden or rapid change occurs, which may be irreversible. 

Transformability The capacity of a system to become a different system when the existing system cannot 

adapt after a shock or was not worth adapting (Cork, 2011). 

Transformation The altering of fundamental attributes of a system (including value systems; regulatory, 
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Term  Definition 

legislative, or bureaucratic regimes; financial institutions; and technological or biological 

systems) (IPCC, 2012). 

Uncertainty An expression of the degree to which a value (e.g. the future state of the climate system) is 

unknown. Uncertainty can result from a lack of information or from disagreement about 

what is known or even knowable. 

Vulnerability The propensity of exposed lives, assets and services to suffer loss and damages from 

natural hazards (IPCC, 2012). 

Wave run up The ultimate height reached by waves (storm or tsunami) after running up the beach and 

coastal barrier. 

Wave set up The super-elevation in water level across the surf zone caused by energy expended by 

breaking waves. 

Willingness to 

pay 

The maximum amount a person would be willing to pay or exchange in order to receive a 

good or to avoid something undesired, such as flooding. 

4.2 Acronyms 

Abbreviation  Full title  

ABM Association of Bayside Municipalities 

AEP Annual Exceedance Probability 

AHD Australian Height Datum 

ARI Average Recurrence Interval 

DEM Digital Elevation Model 

COAG Council of Australian Governments 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

GIS Geographic Information Systems 

IPCC Intergovernmental Panel on Climate Change 

LGA Local Government Area 

NEXIS (Geoscience Australia’s) National Exposure Information System 

SECCCA South East Councils Climate Change Alliance 

VCC Victorian Coastal Council 

VCS Victorian Coastal Strategy 

WAGA Western Alliance for Greenhouse Action 
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5.0 Bibliography 

The following documents have been referred to for this Adaptation Framework. The resources listed here can be utilised by the ABM and all other stakeholders for future 

reference in developing and implementing the Bay Blueprint. 

Title 
Date Author / 

Organisation 
Description URL (if applicable) 

Australian and Victorian Literature 

Local Council Risk of Liability in 

the Face of Climate Change – 

Resolving Uncertainties 

July 

2011 

Australian Local 

Government 

Association 

Desktop report on the legal risk and liability faced by 

state or local governments as a result of climate change. 

Identifies strategies for adaptation, as well as potential 

policy or legislative barriers.  

http://alga.asn.au/site/misc/alga/downloads/enviro

nment/ALGA%20Consolidated%20Report-v7B-

1392955-SYDDMS%20-%20Final.pdf  

Barriers to Effective Climate 

Change Adaptation 

2012 Australian 

Productivity 

Commission 

Report into the regulatory and policy barriers to effective 

climate change adaptation.  

http://www.pc.gov.au/inquiries/completed/climate-

change-adaptation/report/climate-change-

adaptation.pdf  

Climate Change Strategy - 

A Plan for Council's 

Operations 

Feb 

2012 

Bayside City 

Council 

Provides the detailed background, technical analysis, 

risk assessment, strategies and actions for the Bayside 

City Council Climate Change Strategy. 

http://www.bayside.vic.gov.au/documents/Bayside

_Climate_Change_Strategy.pdf  

Queenscliffe Coastal 

Management Plan 2006 

Sept 

2006 

Borough of 

Queenscliffe  

Based on principles set out in the Victorian Coastal 

Strategy and other relevant strategies, a vision, key 

goals and an action program provide a framework for 

future management by Council. 

http://www.queenscliffe.vic.gov.au/environment-

and-sustainability/coastal-land-

management?task=callelement&format=raw&item

_id=863&element=0c2b1dac-d2ef-4b7a-820f-

fb343adee7ca&method=download  

Preparing for Climate 

Change in the Borough of 

Queenscliffe 

June 

2010 

Borough of 

Queenscliffe 

Identifies the risks posed to the Borough of Queenscliffe 

by climate change and council actions to mitigate those 

risks. 

http://www.queenscliffe.vic.gov.au/environment-

and-sustainability/sustainability-

projects/preparing-for-climate-

change?task=callelement&format=raw&item_id=8

8&element=0c2b1dac-d2ef-4b7a-820f-

fb343adee7ca&method=download 

Port Phillip Bay Sea Level 2015 Cardno (2015a) Report to ABM describing an analysis of the measured 

data from tide gauges around Port Phillip including 

definition of AEP levels and ranking of events in the 

recorded data against those levels. 

 

Port Phillip Bay Wave Climate 2015 Cardno (2015b) Draft report to ABM describing modelling to define the 

wave climate around the shoreline of Port Phillip 

including annual and seasonal averages as well as 

 

http://alga.asn.au/site/misc/alga/downloads/environment/ALGA%20Consolidated%20Report-v7B-1392955-SYDDMS%20-%20Final.pdf
http://alga.asn.au/site/misc/alga/downloads/environment/ALGA%20Consolidated%20Report-v7B-1392955-SYDDMS%20-%20Final.pdf
http://alga.asn.au/site/misc/alga/downloads/environment/ALGA%20Consolidated%20Report-v7B-1392955-SYDDMS%20-%20Final.pdf
http://www.pc.gov.au/inquiries/completed/climate-change-adaptation/report/climate-change-adaptation.pdf
http://www.pc.gov.au/inquiries/completed/climate-change-adaptation/report/climate-change-adaptation.pdf
http://www.pc.gov.au/inquiries/completed/climate-change-adaptation/report/climate-change-adaptation.pdf
http://www.bayside.vic.gov.au/documents/Bayside_Climate_Change_Strategy.pdf
http://www.bayside.vic.gov.au/documents/Bayside_Climate_Change_Strategy.pdf
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/coastal-land-management?task=callelement&format=raw&item_id=863&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/coastal-land-management?task=callelement&format=raw&item_id=863&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/coastal-land-management?task=callelement&format=raw&item_id=863&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/coastal-land-management?task=callelement&format=raw&item_id=863&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/coastal-land-management?task=callelement&format=raw&item_id=863&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/sustainability-projects/preparing-for-climate-change?task=callelement&format=raw&item_id=88&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/sustainability-projects/preparing-for-climate-change?task=callelement&format=raw&item_id=88&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/sustainability-projects/preparing-for-climate-change?task=callelement&format=raw&item_id=88&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/sustainability-projects/preparing-for-climate-change?task=callelement&format=raw&item_id=88&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/sustainability-projects/preparing-for-climate-change?task=callelement&format=raw&item_id=88&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
http://www.queenscliffe.vic.gov.au/environment-and-sustainability/sustainability-projects/preparing-for-climate-change?task=callelement&format=raw&item_id=88&element=0c2b1dac-d2ef-4b7a-820f-fb343adee7ca&method=download
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Date Author / 

Organisation 
Description URL (if applicable) 

extreme events. Includes consideration of implications 

for sediment transport. 

Bellarine Peninsula Corio Bay 

Local Coastal Hazard 

Assessment 

2014 Cardno (2014) Draft report to City of Greater Geelong and Stakeholders 

on the coastal hazards potentially arising from predicted 

climate change. 

 

Central Regional Coastal Plan 

2015-2020 Draft 

2015 Central Coast 

Board 

Interprets and adapts the Victorian Coastal Strategy for 

the context of the Central Coast Region, which covers 

Port Phillip and Westernport. It also: facilitates 

integration of planning across jurisdictions; identifies 

coastal values and strategic priorities; and identifies 

systematic gaps in coastal management. It’s a draft plan 

released for public comment. 

http://ccb.vic.gov.au/staging/wp-

content/uploads/2014/04/Draft-Central-Region-

Coastal-Plan.pdf  

City of Greater Geelong 

Climate Change Adaptation 

Strategy 

March 

2011 

City of Greater 

Geelong  

Identifies the risks posed to Geelong by climate change 

and council actions to mitigate those risks.  

https://www.geelongaustralia.com.au/common/pu

blic/documents/8ce5879f7f85db8-

Climate%20Change%20Adaptation%20Strategy.

PDF  

City of Greater Geelong 

Climate Change adaptation 

toolkit 

2012 City of Greater 

Geelong 

A three step toolkit designed to facilitate robust decision-

making processes and to integrate climate change 

adaptation across the City of Greater Geelong 

http://www.geelongaustralia.com.au/common/publ

ic/documents/8cf8a428e29d1fd-

Climate_Change_Adaptation_Toolkit.pdf  

City of Melbourne Climate 

Change Adaptation Plan 

June 

2009 

City of Melbourne  Provides a comprehensive risk assessment for the risks 

faced by CoM and identifies actions and priority 

adaptation strategies. Projections largely based on 

Climate Change in Port Phillip and Westernport (2008). 

https://www.melbourne.vic.gov.au/AboutCouncil/P

lansandPublications/strategies/Documents/climat

e_change_adaptation_strategy.PDF  

Plan Melbourne May 

2014 

City of Melbourne Overarching planning document for the City of 

Melbourne laying a vision of the city through to 2050. 

http://www.planmelbourne.vic.gov.au/__data/asse

ts/pdf_file/0016/131362/Plan-Melbourne-May-

2014.pdf  

City of Port Phillip Climate 

Adaptation Plan 

2010 City of Port Phillip Identifies the risks posed to the City of Port Phillip by 

climate change and council actions to mitigate those 

risks.  

http://www.portphillip.vic.gov.au/Report_6_-

_Attachment_1_-_Climate_Adaption_Plan.pdf  

Planning for Climate Change; A 

Case Study 

2007 City of Port Phillip Case study of climate change risks for one part of St 

Kilda. Provides detailed mapping of at risk areas.  

http://www.portphillip.vic.gov.au/default/Planning_

For_Climate_Change_-_A_Case_Study.pdf  

Foreshore Management Plan – 

Summary 

2011 City of Port Phillip Provides a summary of how the Foreshore Management 

Plan was developed, a summary of the range of 

community expectations and details the ‘high’ value 

http://www.portphillip.vic.gov.au/City_of_Port_Phill

ip_Foreshore_Mgt_Plan_Summary.pdf  

http://ccb.vic.gov.au/staging/wp-content/uploads/2014/04/Draft-Central-Region-Coastal-Plan.pdf
http://ccb.vic.gov.au/staging/wp-content/uploads/2014/04/Draft-Central-Region-Coastal-Plan.pdf
http://ccb.vic.gov.au/staging/wp-content/uploads/2014/04/Draft-Central-Region-Coastal-Plan.pdf
https://www.geelongaustralia.com.au/common/public/documents/8ce5879f7f85db8-Climate%20Change%20Adaptation%20Strategy.PDF
https://www.geelongaustralia.com.au/common/public/documents/8ce5879f7f85db8-Climate%20Change%20Adaptation%20Strategy.PDF
https://www.geelongaustralia.com.au/common/public/documents/8ce5879f7f85db8-Climate%20Change%20Adaptation%20Strategy.PDF
https://www.geelongaustralia.com.au/common/public/documents/8ce5879f7f85db8-Climate%20Change%20Adaptation%20Strategy.PDF
http://www.geelongaustralia.com.au/common/public/documents/8cf8a428e29d1fd-Climate_Change_Adaptation_Toolkit.pdf
http://www.geelongaustralia.com.au/common/public/documents/8cf8a428e29d1fd-Climate_Change_Adaptation_Toolkit.pdf
http://www.geelongaustralia.com.au/common/public/documents/8cf8a428e29d1fd-Climate_Change_Adaptation_Toolkit.pdf
https://www.melbourne.vic.gov.au/AboutCouncil/PlansandPublications/strategies/Documents/climate_change_adaptation_strategy.PDF
https://www.melbourne.vic.gov.au/AboutCouncil/PlansandPublications/strategies/Documents/climate_change_adaptation_strategy.PDF
https://www.melbourne.vic.gov.au/AboutCouncil/PlansandPublications/strategies/Documents/climate_change_adaptation_strategy.PDF
http://www.planmelbourne.vic.gov.au/__data/assets/pdf_file/0016/131362/Plan-Melbourne-May-2014.pdf
http://www.planmelbourne.vic.gov.au/__data/assets/pdf_file/0016/131362/Plan-Melbourne-May-2014.pdf
http://www.planmelbourne.vic.gov.au/__data/assets/pdf_file/0016/131362/Plan-Melbourne-May-2014.pdf
http://www.portphillip.vic.gov.au/Report_6_-_Attachment_1_-_Climate_Adaption_Plan.pdf
http://www.portphillip.vic.gov.au/Report_6_-_Attachment_1_-_Climate_Adaption_Plan.pdf
http://www.portphillip.vic.gov.au/default/Planning_For_Climate_Change_-_A_Case_Study.pdf
http://www.portphillip.vic.gov.au/default/Planning_For_Climate_Change_-_A_Case_Study.pdf
http://www.portphillip.vic.gov.au/City_of_Port_Phillip_Foreshore_Mgt_Plan_Summary.pdf
http://www.portphillip.vic.gov.au/City_of_Port_Phillip_Foreshore_Mgt_Plan_Summary.pdf
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actions for different parts of the foreshore. 

Climate Change in Australia 

Technical Report 

2015 CSIRO and 

Australian Bureau 

of Meteorology  

Assesses the climate change risks posed to Australia 

based on the Intergovernmental Panel on Climate 

Change 5th Assessment Report projections.  

http://www.climatechangeinaustralia.gov.au/media

/ccia/2.1.5/cms_page_media/168/CCIA_2015_NR

M_TechnicalReport_WEB.pdf  

Climate Change In Australia 

Projections Cluster Report – 

Southern Slopes 

2015 CSIRO and 

Australian Bureau 

of Meteorology 

Outlines the specific threats to the Southern Slopes 

cluster of Natural Resource Management regions, which 

includes Tasmania, southern Victoria and south-east 

NSW. 

http://www.climatechangeinaustralia.gov.au/media

/ccia/2.1.5/cms_page_media/172/SOUTHERN_S

LOPES_CLUSTER_REPORT_1.pdf  

Appraisal of flood and coastal 

erosion risk management 

2009 DEFRA, HM 

Government UK 

Policy statement setting out principles to guide decision 

making on the sustainable management of flood and 

coastal erosion risk in England 

 

Designation of Structures & 

Features for flood & Coastal 

Erosion Risk Management 

2012 DEFRA, HM 

Government UK 

This sets out recommendations on practical 

considerations for designating structures for flood and 

erosion control. Consent procedures and costs are 

included. 

 

Adapting to Climate Change 

Analysing the Role of 

Government 

2010 DEFRA, HM 

Government UK 

This economic appraisal document includes a framework 

for considering the costs and benefits of adaptation. It 

reviews barriers and uses these to inform policy design 

and interventions by Government. Insurance approaches 

and infrastructure appraisal techniques are also 

included. 

 

DELWP Future Coasts 2012 DELWP Various reports and products including detailed LiDAR 

topography and LADS bathymetry for the Victorian 

coastline 

http://www.climatechange.vic.gov.au/climate-

science-and-data/future-coasts 

Review of Beach Nourishment 

Priorities for Port Phillip Bay 

April 

2008 

DELWP A review of previously identified beach nourishment 

projects in order to provide a technical and social basis 

for allocation of funding for the Victorian Government’s 

Enhancing Our Beaches Program announced in 2006.  

 

DELWP Future Coasts 2012 DELWP Various reports and products including detailed LiDAR 

topography and LADS bathymetry for the Victorian 

coastline 

http://www.climatechange.vic.gov.au/climate-

science-and-data/future-coasts 

Coastal Management Plans 

Fact Sheet 

2004 DELWP Outlines what Coastal Management Plans are and the 

general process for developing them. 

http://www.depi.vic.gov.au/__data/assets/pdf_file/

0005/177422/coastal-mgtplan.pdf  

http://www.climatechangeinaustralia.gov.au/media/ccia/2.1.5/cms_page_media/168/CCIA_2015_NRM_TechnicalReport_WEB.pdf
http://www.climatechangeinaustralia.gov.au/media/ccia/2.1.5/cms_page_media/168/CCIA_2015_NRM_TechnicalReport_WEB.pdf
http://www.climatechangeinaustralia.gov.au/media/ccia/2.1.5/cms_page_media/168/CCIA_2015_NRM_TechnicalReport_WEB.pdf
http://www.climatechangeinaustralia.gov.au/media/ccia/2.1.5/cms_page_media/172/SOUTHERN_SLOPES_CLUSTER_REPORT_1.pdf
http://www.climatechangeinaustralia.gov.au/media/ccia/2.1.5/cms_page_media/172/SOUTHERN_SLOPES_CLUSTER_REPORT_1.pdf
http://www.climatechangeinaustralia.gov.au/media/ccia/2.1.5/cms_page_media/172/SOUTHERN_SLOPES_CLUSTER_REPORT_1.pdf
http://www.climatechange.vic.gov.au/climate-science-and-data/future-coasts
http://www.climatechange.vic.gov.au/climate-science-and-data/future-coasts
http://www.climatechange.vic.gov.au/climate-science-and-data/future-coasts
http://www.climatechange.vic.gov.au/climate-science-and-data/future-coasts
http://www.depi.vic.gov.au/__data/assets/pdf_file/0005/177422/coastal-mgtplan.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0005/177422/coastal-mgtplan.pdf
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Understanding sea level rise 

and climate change 

June  

2011 

DELWP Explains why sea levels are rising; what changes have 

already been observed; and what further changes we 

can expect. 

http://www.climatechange.vic.gov.au/__data/asset

s/pdf_file/0006/124935/Sea-Level-Rise-

Factsheet.pdf  

Victorian Coastal Hazard Guide June 

2012 

DELWP Outlines a five-stage coastal hazard risk management 

framework to inform policies and practices put in place to 

manage coastal risks, such as erosion and inundation. 

http://www.vcc.vic.gov.au/assets/media/files/Victo

rian-Coastal-Hazard-Guide.pdf  

Victoria in the Future 2015 2015 DELWP The official state government projection of population 

and households to 2051.  

http://www.delwp.vic.gov.au/__data/assets/pdf_fil

e/0018/308511/Victoria-in-Future-2015-WEB.pdf  

Adapting to Climate Change in 

Australia 

2010 Department of 

Climate Change 

Position paper on the Federal Government’s vision for 

adapting to climate change and steps to realise that 

vision. 

http://www.environment.gov.au/system/files/resou

rces/93e900d7-3307-41c8-88e1-

e0aa314c4cb3/files/adapt-climate-change-

position-paper.pdf  

Climate Change Risks to 

Australia’s Coast: A First Pass 

National Assessment 

2009 Department of 

Climate Change 

The report presents the findings of the first national 

assessment of the risks of climate change for the whole 

of Australia’s coastal zone. The assessment is one of the 

key actions identified in the National Climate Change 

Adaptation Framework endorsed by the Council of 

Australian Governments (COAG) in 2007. 

http://www.environment.gov.au/system/files/resou

rces/fa553e97-2ead-47bb-ac80-

c12adffea944/files/cc-risks-full-report.pdf  

Climate Change Risks to 

Coastal Buildings and 

Infrastructure 

2011 Department of 

Climate Change 

and Energy 

Efficiency 

Supplements the Climate Change Risks to Australia’s 

Coasts: a first pass national assessment with additional 

data on the exposure of commercial buildings, light 

industrial buildings and transport systems in Australia’s 

coastal regions. 

http://www.environment.gov.au/system/files/resou

rces/0f56e5e6-e25e-4183-bbef-

ca61e56777ef/files/risks-coastal-buildings.pdf  

Adapting to Climate Change in 

Australia 

2010 Department of 

Climate Change 

Position paper on the Federal Government’s vision for 

adapting to climate change and steps to realise that 

vision. 

http://www.environment.gov.au/system/files/resou

rces/93e900d7-3307-41c8-88e1-

e0aa314c4cb3/files/adapt-climate-change-

position-paper.pdf  

Beach Report 2010-2011 June 

2011 

EPA Victoria  Report of measured e-coli contamination levels on 

beaches across the summer peak period 2010-2011. 

 

Climate Change Impacts and 

Adaptation Plan 

May 

2011 

Frankston City Identifies the risks posed to Frankston by climate change 

and council actions to mitigate those risks. 

http://www.frankston.vic.gov.au/files/077134ea-

09e9-4859-93eb-

a1ff00fb24bc/Climate_Change_Impacts_and_Ada

ptation_Plan.pdf  

http://www.climatechange.vic.gov.au/__data/assets/pdf_file/0006/124935/Sea-Level-Rise-Factsheet.pdf
http://www.climatechange.vic.gov.au/__data/assets/pdf_file/0006/124935/Sea-Level-Rise-Factsheet.pdf
http://www.climatechange.vic.gov.au/__data/assets/pdf_file/0006/124935/Sea-Level-Rise-Factsheet.pdf
http://www.vcc.vic.gov.au/assets/media/files/Victorian-Coastal-Hazard-Guide.pdf
http://www.vcc.vic.gov.au/assets/media/files/Victorian-Coastal-Hazard-Guide.pdf
http://www.delwp.vic.gov.au/__data/assets/pdf_file/0018/308511/Victoria-in-Future-2015-WEB.pdf
http://www.delwp.vic.gov.au/__data/assets/pdf_file/0018/308511/Victoria-in-Future-2015-WEB.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf
http://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf
http://www.environment.gov.au/system/files/resources/fa553e97-2ead-47bb-ac80-c12adffea944/files/cc-risks-full-report.pdf
http://www.environment.gov.au/system/files/resources/0f56e5e6-e25e-4183-bbef-ca61e56777ef/files/risks-coastal-buildings.pdf
http://www.environment.gov.au/system/files/resources/0f56e5e6-e25e-4183-bbef-ca61e56777ef/files/risks-coastal-buildings.pdf
http://www.environment.gov.au/system/files/resources/0f56e5e6-e25e-4183-bbef-ca61e56777ef/files/risks-coastal-buildings.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.environment.gov.au/system/files/resources/93e900d7-3307-41c8-88e1-e0aa314c4cb3/files/adapt-climate-change-position-paper.pdf
http://www.frankston.vic.gov.au/files/077134ea-09e9-4859-93eb-a1ff00fb24bc/Climate_Change_Impacts_and_Adaptation_Plan.pdf
http://www.frankston.vic.gov.au/files/077134ea-09e9-4859-93eb-a1ff00fb24bc/Climate_Change_Impacts_and_Adaptation_Plan.pdf
http://www.frankston.vic.gov.au/files/077134ea-09e9-4859-93eb-a1ff00fb24bc/Climate_Change_Impacts_and_Adaptation_Plan.pdf
http://www.frankston.vic.gov.au/files/077134ea-09e9-4859-93eb-a1ff00fb24bc/Climate_Change_Impacts_and_Adaptation_Plan.pdf
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Climate Change Adaptation 

Plan  

2013 Hobsons Bay  Identifies the risks posed to Hobsons Bay by climate 

change and council actions to mitigate those risks. 

http://www.hobsonsbay.vic.gov.au/files/5f4c759a-

fbab-4ffe-8327-

a1a300b9ac0b/Climate_Change_Adaptation_Plan

_15_April_13.pdf  

The Effect of Climate Change 

on Extreme Sea Levels in Port 

Phillip Bay 

2009 McInnes et al. 

CSIRO 

Report on modelling undertaken to define storm surge 

and storm tide levels for a range of climate change 

scenarios. 

 

Planning for Sea Level Rise June 

2011 

Melbourne Water Prepared to assist Melbourne Water’s Developer 

Services Planners in assessing development proposals 

for areas within the Port Phillip and Western Port Region 

affected by tidal inundation and flooding associated with 

predicted sea level rise. 

http://www.melbournewater.com.au/planning-and-

building/forms-guidelines-and-standard-

drawings/documents/planning-for-sea-level-rise-

guidelines.pdf  

Port Phillip Bay Environmental 

Study 

1992-

1996 

Melbourne 

Water/CSIRO 

A 4 year, $12 million study principally funded by 

Melbourne Water and managed by CSIRO, at the time 

the most comprehensive and integrated environmental 

audit undertaken on a coastal ecosystem in Australia. It 

assessed the health of the Bay, identified factors having 

an environmental impact and determined how best to 

manage the Bay in the long term. 

http://www.melbournewater.com.au/getinvolved/e

ducation/Documents/Port%20Phillip%20Bay%20

Environmental%20Study.pdf  

Coastal Planning Documents Vario

us 

Mornington 

Peninsula Shire  

The shire has developed coastal management plans for 

day to day management of individual sections of the 

coast they have responsibility for. Additionally, this 

section includes precinct and development plans for 

some sections of the foreshore. 

http://www.mornpen.vic.gov.au/Building_Planning/

Coastal_Planning 

The Economic Value of Natural 

and Built Coastal Assets - Part 

1: Natural Coastal Assets 

June 

2011 

National Climate 

Change Adaptation 

Research Facility 

Highlights past and recent studies related to the 

valuation of coastal assets with the underlying 

consideration that these assets are under pressure not 

only from human population needs but also from a 

changing climate. 

https://www.nccarf.edu.au/settlements-

infrastructure/content/economic-value-natural-

and-built-coastal-assets-part-1-natural-coastal-

assets-sally 

Coastal Climate Risk 

Management Tool: Analysis of 

End-User Needs 

May 

2015 

National Climate 

Change Adaptation 

Research Facility 

Presents results from a survey of coastal decision 

makers about the end-user needs of a coastal climate 

risk management tool.  

https://www.nccarf.edu.au/sites/default/files/attach

ed_files/FINAL_End%20User%20Needs%20Anal

ysis%20Report_Approved%20130515.pdf  

Coastal Climate Risk 

Management Tool: State-of-

Play Report  

May 

2015 

National Climate 

Change Adaptation 

Research Facility 

Provides a detailed assessment of the existing science 

and regulatory framework in which the Coastal Tool will 

need to operate. 

https://www.nccarf.edu.au/sites/default/files/attach

ed_files/FINAL_State%20of%20Play%20Report_

Approved-13%20May%202015.pdf  

http://www.hobsonsbay.vic.gov.au/files/5f4c759a-fbab-4ffe-8327-a1a300b9ac0b/Climate_Change_Adaptation_Plan_15_April_13.pdf
http://www.hobsonsbay.vic.gov.au/files/5f4c759a-fbab-4ffe-8327-a1a300b9ac0b/Climate_Change_Adaptation_Plan_15_April_13.pdf
http://www.hobsonsbay.vic.gov.au/files/5f4c759a-fbab-4ffe-8327-a1a300b9ac0b/Climate_Change_Adaptation_Plan_15_April_13.pdf
http://www.hobsonsbay.vic.gov.au/files/5f4c759a-fbab-4ffe-8327-a1a300b9ac0b/Climate_Change_Adaptation_Plan_15_April_13.pdf
http://www.melbournewater.com.au/planning-and-building/forms-guidelines-and-standard-drawings/documents/planning-for-sea-level-rise-guidelines.pdf
http://www.melbournewater.com.au/planning-and-building/forms-guidelines-and-standard-drawings/documents/planning-for-sea-level-rise-guidelines.pdf
http://www.melbournewater.com.au/planning-and-building/forms-guidelines-and-standard-drawings/documents/planning-for-sea-level-rise-guidelines.pdf
http://www.melbournewater.com.au/planning-and-building/forms-guidelines-and-standard-drawings/documents/planning-for-sea-level-rise-guidelines.pdf
http://www.melbournewater.com.au/getinvolved/education/Documents/Port%20Phillip%20Bay%20Environmental%20Study.pdf
http://www.melbournewater.com.au/getinvolved/education/Documents/Port%20Phillip%20Bay%20Environmental%20Study.pdf
http://www.melbournewater.com.au/getinvolved/education/Documents/Port%20Phillip%20Bay%20Environmental%20Study.pdf
http://www.mornpen.vic.gov.au/Building_Planning/Coastal_Planning
http://www.mornpen.vic.gov.au/Building_Planning/Coastal_Planning
https://www.nccarf.edu.au/sites/default/files/attached_files/FINAL_End%20User%20Needs%20Analysis%20Report_Approved%20130515.pdf
https://www.nccarf.edu.au/sites/default/files/attached_files/FINAL_End%20User%20Needs%20Analysis%20Report_Approved%20130515.pdf
https://www.nccarf.edu.au/sites/default/files/attached_files/FINAL_End%20User%20Needs%20Analysis%20Report_Approved%20130515.pdf
https://www.nccarf.edu.au/sites/default/files/attached_files/FINAL_State%20of%20Play%20Report_Approved-13%20May%202015.pdf
https://www.nccarf.edu.au/sites/default/files/attached_files/FINAL_State%20of%20Play%20Report_Approved-13%20May%202015.pdf
https://www.nccarf.edu.au/sites/default/files/attached_files/FINAL_State%20of%20Play%20Report_Approved-13%20May%202015.pdf
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Channel Deepening Project 

Supplementary Environment 

Effects Statement 

 Port of Melbourne 

Corporation 

A description of the Channel Deepening Project and an 

assessment of its potential effects on the environment of 

Port Phillip Bay. 

 

SECCCA ‘Deciding for the 

Coast’ 

Review of Chapter 2 – Roles 

and Responsibilities 

2012 The  Public Land 

Consultancy 

Report for the South Eastern Councils Climate Change 

Alliance reviewing the roles and responsibilities section 

of the Deciding for the coast: a guide for decision-making 

on cost effective adaptation.  

http://www.abm.org.au/images/plan%20for%20ba

y/Review%20of%20Roles%20and%20Responsibi

lities%20(SECCA%20Guide%20Ch%202%20v4).

pdf  

Coastal Management Act Fact 

Sheet 

2012 Victorian 

Department of 

Environment and 

Primary Industries 

Outlines the requirements for consent to conduct works 

on crown coastal land. 

http://www.depi.vic.gov.au/__data/assets/word_do

c/0006/262536/CMA-Fact-sheet_v3-final.docx 

Facilitating Adaptation 2014 Victorian Centre 

for Climate 

Change Adaptation 

Research 

Presents a case for the design and implementation of a 

program to engage government-funded agencies and 

service providers in planning for climate change through 

adaptation. 

http://www.vcccar.org.au/sites/default/files/publica

tions/Implementing%20Adaptation%20Final%20re

port.pdf  

Managing the Uncertainty and 

Risks of Climate Change  

 Victorian Centre 

for Climate 

Change Adaptation 

Research 

Explores legal, information and insurance issues that 

arise in the context of managing the inherent uncertainty 

and risks of climate change and its impacts. Focuses on 

the use of data that informs adaptation – how it can be 

collated, updated and disseminated, and how it can be 

incorporated into instruments to affect adaptation by 

governments, communities and individuals. 

http://www.vcccar.org.au/sites/default/files/publica

tions/Managing%20the%20Uncertainty%20and%

20Risks%20of%20Climate%20Change_Technical

%20paper.pdf  

Victorian Climate Change 

Adaptation Plan 

March 

2013 

Victorian 

Government 

Outlines: existing adaptation responses, division of roles 

and responsibilities, key strategies and priorities, 

integration of climate risk management and construction 

of partnerships to deliver a regionally focused climate 

change adaptation plan for Victoria.  

http://www.depi.vic.gov.au/__data/assets/pdf_file/

0004/284044/4493_DSE_Climate_Change_Adapt

ation_Plan_WEB.pdf  

Victorian Climate Change 

Adaptation Plan Progress 

Report 

2014 Victorian 

Government 

Outlines the progress made by the government in 

fulfilling the six identified areas in the adaptation plan. 

http://www.depi.vic.gov.au/__data/assets/pdf_file/

0006/278394/Victorian_Climate_Change_Adaptati

on_Plan_Progress_Report_Web.pdf 

Climate Change Risk 

Assessment 

March 

2011 

Western Alliance 

for Greenhouse 

Actions 

Identifies the risks posed to the WAGA member councils 

by climate change and suggests actions to mitigate 

those risks. 

 

Climate Change Adaptation 2013 Western Alliance Series of documents identify priority risks, referencing http://www.sustainability.mav.asn.au/vasp/WAGA

http://www.abm.org.au/images/plan%20for%20bay/Review%20of%20Roles%20and%20Responsibilities%20(SECCA%20Guide%20Ch%202%20v4).pdf
http://www.abm.org.au/images/plan%20for%20bay/Review%20of%20Roles%20and%20Responsibilities%20(SECCA%20Guide%20Ch%202%20v4).pdf
http://www.abm.org.au/images/plan%20for%20bay/Review%20of%20Roles%20and%20Responsibilities%20(SECCA%20Guide%20Ch%202%20v4).pdf
http://www.abm.org.au/images/plan%20for%20bay/Review%20of%20Roles%20and%20Responsibilities%20(SECCA%20Guide%20Ch%202%20v4).pdf
http://www.depi.vic.gov.au/__data/assets/word_doc/0006/262536/CMA-Fact-sheet_v3-final.docx
http://www.depi.vic.gov.au/__data/assets/word_doc/0006/262536/CMA-Fact-sheet_v3-final.docx
http://www.vcccar.org.au/sites/default/files/publications/Implementing%20Adaptation%20Final%20report.pdf
http://www.vcccar.org.au/sites/default/files/publications/Implementing%20Adaptation%20Final%20report.pdf
http://www.vcccar.org.au/sites/default/files/publications/Implementing%20Adaptation%20Final%20report.pdf
http://www.vcccar.org.au/sites/default/files/publications/Managing%20the%20Uncertainty%20and%20Risks%20of%20Climate%20Change_Technical%20paper.pdf
http://www.vcccar.org.au/sites/default/files/publications/Managing%20the%20Uncertainty%20and%20Risks%20of%20Climate%20Change_Technical%20paper.pdf
http://www.vcccar.org.au/sites/default/files/publications/Managing%20the%20Uncertainty%20and%20Risks%20of%20Climate%20Change_Technical%20paper.pdf
http://www.vcccar.org.au/sites/default/files/publications/Managing%20the%20Uncertainty%20and%20Risks%20of%20Climate%20Change_Technical%20paper.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0004/284044/4493_DSE_Climate_Change_Adaptation_Plan_WEB.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0004/284044/4493_DSE_Climate_Change_Adaptation_Plan_WEB.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0004/284044/4493_DSE_Climate_Change_Adaptation_Plan_WEB.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0006/278394/Victorian_Climate_Change_Adaptation_Plan_Progress_Report_Web.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0006/278394/Victorian_Climate_Change_Adaptation_Plan_Progress_Report_Web.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0006/278394/Victorian_Climate_Change_Adaptation_Plan_Progress_Report_Web.pdf
http://www.sustainability.mav.asn.au/vasp/WAGA_Climate_Change_Risk_Response_Project_-_Final_Report-6010
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Strategy: 2013-2020 

 

for Greenhouse 

Actions 

the 2011 assessment, and then present (i) an 

overarching strategy for mitigating that risk and (ii) an 

action plan for member councils.  

_Climate_Change_Risk_Response_Project_-

_Final_Report-6010 

Climate Change 2014; Impacts, 

Adaptation and Vulnerability 

2014 Working Group II 

of the 

Intergovernmental 

Panel on Climate 

Change 

The Working Group II contribution to the Fifth 

Assessment Report considers The vulnerability and 

exposure of human and natural systems, the observed 

impacts and future risks of climate change, and the 

potential for and limits to adaptation. 

http://ipcc-wg2.gov/AR5/report/  

Scenarios for Climate 

Adaptation 

June 

2011 

Victorian Centre fo

r Climate   Change

 Adaptation Resear

ch 

Aims to strengthen knowledge about the use of 

scenarios and scenario planning as tools for climate 

change adaptation decision making, drawing on the 

recent experience of Victorian climate adaptation policy 

makers and practitioners. 

http://www.vcccar.org.au/sites/default/files/publica

tions/SPCA%2520REPORT_FINAL_200711_0.pd

f  

Derivation of Victorian 

Sea-Level Planning Allowances 

May 

2013 

Victorian Coastal 

Council 

Derivation of planning allowances to account for sea 

level rise, using the method of Hunter 2012.  

http://www.vcc.vic.gov.au/assets/media/files/Final

_Report_victorian_allowance_app.pdf  

Assessing the value of Coastal 

Resources in Victoria 

June 

2013 

Victorian Coastal 

Council  

Aims to identify, characterize and quantify the "market" 

and "non- 

market" (commercial and non-commercial) value of the 

natural resources of the Victorian coast. 

http://www.vcc.vic.gov.au/assets/media/files/VCC

_Economic_Study_Report_FINAL.pdf  

Guidelines for Preparing, 

Implementing and Reviewing 

Coastal Action Plans 

Octob

er 

2005 

Victorian Coastal 

Council 

These guidelines are intended to assist Regional Coastal 

Boards and stakeholders in the preparation, 

implementation, review and revision of Coastal Action 

Plans. 

http://www.vcc.vic.gov.au/assets/media/files/CAP

_Guidelines_Final_23_Oct_2005.pdf  

Coastal and Marine 

Environment 

Community Attitudes & 

Behaviour; Wave 4 

Febru

ary 

2012 

Victorian Coastal 

Council 

Part of periodic surveying of community attitudes, this 

fourth wave was designed to provide insight into public 

attitudes towards the coast and the value it delivers. 

http://www.vcc.vic.gov.au/assets/media/files/11-

000498-

01_Ipsos_SRI_VCC_Report_270201_FINAL.pdf  

Victorian Coastal and Marine 

Environment Community 

Attitudes and Behaviour 

Research: Wave 3 

May 

2007 

Victorian Coastal 

Council 

As above http://www.vcc.vic.gov.au/assets/media/files/Final

_Report_no_append.pdf 

Emerging Scientific Issues on 

Victoria’s Coast; 2011 Update  

Octob

er 

2011 

Victorian Coastal 

Council 

Updates the scientific issue identified in 2006 by the 

science panel. Identifies six major 

scientific/environmental issues facing the Victorian coast. 

http://www.vcc.vic.gov.au/assets/media/files/VCC-

EmergingScience2011-final.pdf  

http://www.sustainability.mav.asn.au/vasp/WAGA_Climate_Change_Risk_Response_Project_-_Final_Report-6010
http://www.sustainability.mav.asn.au/vasp/WAGA_Climate_Change_Risk_Response_Project_-_Final_Report-6010
http://ipcc-wg2.gov/AR5/report/
http://www.vcccar.org.au/sites/default/files/publications/SPCA%2520REPORT_FINAL_200711_0.pdf
http://www.vcccar.org.au/sites/default/files/publications/SPCA%2520REPORT_FINAL_200711_0.pdf
http://www.vcccar.org.au/sites/default/files/publications/SPCA%2520REPORT_FINAL_200711_0.pdf
http://www.vcc.vic.gov.au/assets/media/files/Final_Report_victorian_allowance_app.pdf
http://www.vcc.vic.gov.au/assets/media/files/Final_Report_victorian_allowance_app.pdf
http://www.vcc.vic.gov.au/assets/media/files/VCC_Economic_Study_Report_FINAL.pdf
http://www.vcc.vic.gov.au/assets/media/files/VCC_Economic_Study_Report_FINAL.pdf
http://www.vcc.vic.gov.au/assets/media/files/CAP_Guidelines_Final_23_Oct_2005.pdf
http://www.vcc.vic.gov.au/assets/media/files/CAP_Guidelines_Final_23_Oct_2005.pdf
http://www.vcc.vic.gov.au/assets/media/files/11-000498-01_Ipsos_SRI_VCC_Report_270201_FINAL.pdf
http://www.vcc.vic.gov.au/assets/media/files/11-000498-01_Ipsos_SRI_VCC_Report_270201_FINAL.pdf
http://www.vcc.vic.gov.au/assets/media/files/11-000498-01_Ipsos_SRI_VCC_Report_270201_FINAL.pdf
http://www.vcc.vic.gov.au/assets/media/files/Final_Report_no_append.pdf
http://www.vcc.vic.gov.au/assets/media/files/Final_Report_no_append.pdf
http://www.vcc.vic.gov.au/assets/media/files/VCC-EmergingScience2011-final.pdf
http://www.vcc.vic.gov.au/assets/media/files/VCC-EmergingScience2011-final.pdf
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Victorian Coastal Strategy 2014 July 

2014 

Victorian Coastal 

Council 

The fourth iteration of the strategic planning document 

for the entirety of the Victorian coast. The document is 

reviewed every five years. 

http://www.vcc.vic.gov.au/assets/media/menu_file

s/VCS_2014.pdf 

Coastal Spaces 

Recommendation Report 

April 

2006 

Victorian 

Department of 

Sustainability and 

Environment 

Follows on from the Victorian Governments 2006 

Coastal Inception Report, it provides a series of 

recommendations which seek to improve and clarify 

strategic plans and tools for managing sustainable 

coastal development in non-metropolitan coastal areas. 

http://www.vcc.vic.gov.au/assets/media/files/Coas

talSpacesRecommendationsReport1.pdf  

A Cleaner Yarra & Port Phillip 

Bay 

Octob

er 

2012 

Victorian 

Department of 

Sustainability and 

Environment 

17 point action plan to: enable coordination between 

agencies, manage threats to water quality, develop 

communication channels and support Victorians in 

caring for the Yarra and the bay. 

http://www.depi.vic.gov.au/__data/assets/pdf_file/

0004/180247/Yarra-and-Bay-Plan-of-Action.pdf 

Wyndham Coastal Scoping 

Study Final Report 

April 

2012 

Wyndham City 

Council 

Identifies key challenges and opportunities in Wyndham 

City Council, including in relationship to Climate Change. 

http://www.wyndham.vic.gov.au/generic/file-

widget/download/id/4166/location/building_plannin

g/strategic/policy/current_policy__strategy_develo

pment/wyndham_coastal_scoping_study_/report/l

abel/Wyndham_Coastal_Scoping_Study_Report 

International Literature 

Shaping Climate resilient 

development 

2009 ECA – Economics 

of Climate 

Adaptation 

Working Group 

A comprehensive guide to a systemic approach to 

climate adaptation, including quantification of risk and 

cost benefit approaches. Test cases are included. An 

adaptation framework and recommendations for climate 

resilient development are presented. 

 

Adapting to climate change: 

Advice for flood and coastal 

erosion risk management 

authorities 

 Environment 

Agency UK 

Advice on flood and coastal risks based on the UK 

Government’s policy for climate change adaptation 

 

Quantifying the benefits of flood 

risk management actions and 

advice 

2015 Environment 

Agency UK 

Project which has developed methods to help assess 

effectiveness of a wide range of options for managing 

flood risk 

 

Adapting to Climate Change – 

Advice for Flood & Coastal 

Erosion Risk Management 

Authorities 

2014 Environment 

Agency UK 

Advice to operating authorities in how to undertake 

climate risk appraisal. Includes adaptive management 

advice. 

 

http://www.vcc.vic.gov.au/assets/media/menu_files/VCS_2014.pdf
http://www.vcc.vic.gov.au/assets/media/menu_files/VCS_2014.pdf
http://www.vcc.vic.gov.au/assets/media/files/CoastalSpacesRecommendationsReport1.pdf
http://www.vcc.vic.gov.au/assets/media/files/CoastalSpacesRecommendationsReport1.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0004/180247/Yarra-and-Bay-Plan-of-Action.pdf
http://www.depi.vic.gov.au/__data/assets/pdf_file/0004/180247/Yarra-and-Bay-Plan-of-Action.pdf
http://www.wyndham.vic.gov.au/generic/file-widget/download/id/4166/location/building_planning/strategic/policy/current_policy__strategy_development/wyndham_coastal_scoping_study_/report/label/Wyndham_Coastal_Scoping_Study_Report
http://www.wyndham.vic.gov.au/generic/file-widget/download/id/4166/location/building_planning/strategic/policy/current_policy__strategy_development/wyndham_coastal_scoping_study_/report/label/Wyndham_Coastal_Scoping_Study_Report
http://www.wyndham.vic.gov.au/generic/file-widget/download/id/4166/location/building_planning/strategic/policy/current_policy__strategy_development/wyndham_coastal_scoping_study_/report/label/Wyndham_Coastal_Scoping_Study_Report
http://www.wyndham.vic.gov.au/generic/file-widget/download/id/4166/location/building_planning/strategic/policy/current_policy__strategy_development/wyndham_coastal_scoping_study_/report/label/Wyndham_Coastal_Scoping_Study_Report
http://www.wyndham.vic.gov.au/generic/file-widget/download/id/4166/location/building_planning/strategic/policy/current_policy__strategy_development/wyndham_coastal_scoping_study_/report/label/Wyndham_Coastal_Scoping_Study_Report
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Climate Change Allowances for 

Planners 

2013 Environment 

Agency UK 

This helps planners, developers and advisors implement 

the National Planning Policy Framework (NPPF)’s 

policies and includes practical guidance on flood risk. It 

includes advice on flood risk assessment for planning 

applications taking account of climate change. 

 

Quantifying the Benefits of 

Flood Risk Management & 

Actions- Flood Incident 

Management & Property Level 

Response 

2015 Environment 

Agency UK 

This advice includes methods to assess the financial 

viability and sustainability of large capital coastal flood 

defences. It includes a number of methods (benefits 

assessment framework & quantification methods) to 

assess portfolios of options. Overall the approach taken 

is a risk based prioritisation methodology. Case studies 

are included. 

 

The Benefits of Flood Risk 

Management Actions & Advice 

(SC090039/S) 

2015 Environment 

Agency UK 

Leaflet to explain the new tools available from DEFRA to 

quantify benefits of flood risk management. 

 

UKCIP Ongoi
ng 

Environmental 
Change Institute, 
University of 
Oxford 

The UKCIP helps organisations, sectors and 
governments in the UK to adapt to the changing climate 
through practice-based research, and by providing 
support and advice. 

http://www.ukcip.org.uk/  

Coastal Climate Change – 

Protecting & Adapting Marine 

Regions 

2011 EUC, Coastal & 

Marine, Vol 20 No3 

2011 

Various case studies of coastal adaptation in Europe are 

detailed. 

 

Balancing the Future of 

Europe’s Coasts – Knowledge 

Base for Integrated 

Management 

2013 European 

Environment 

Agency, EEA 

Report No12/2013, 

ISSN 1725-9177 

The report gives a snapshot of the current state of 

Europe’s coastal regions, assess policies used to 

manage the coast and discusses proposals for a new 

improved management approach. Information and 

monitoring needs are a focus of the study.  

 

Flood & Coastal Erosion Risk 

Management- Long Term 

Investment Scenarios (LTIS)  

2014 European Agency This is an economic assessment of future flood and 

erosion risk management 2015-2065 in the UK. 

 

Methods for Assessing Coastal 2011 ETC CCA 

European 

Methods for coastal vulnerability assessment are 

pre3sente4d and compared. Complementary and 

 

http://www.ukcip.org.uk/
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Vulnerability to Climate Change Environment 

Agency European 

Topic Centre on 

Climate Change 

Impacts, 

Vulnerability and 

Adaptation, 

Technical Paper 

1/2011 

alternative assessment approaches are presented. Key 

issues and questions to be addressed are offered. 

Visualisation tools are reviewed.  

Coastal Adaptation Project – 

Review of International Best 

practice  

2008 Halcrow Group for 

the Environment 

Agency UK 

The US, France, The Netherlands, Australian (NS) 

approaches to coastal adaptation are studied and 

compared. The scale and effect of coastal climate 

impacts in each country are considered and measures to 

address them.  

 

Coastal Systems and Low 

Lying Areas 

 IPCC WGII AR5, 

IPCC Chapter Five 

Paper explores the pressures on European coastal 

systems from a changing climate. 

 

Coastal Zones – Policy 

Alternatives Impacts on 

European Coastal Zones 200-

2050 

2011 JRC Technical 

Notes, European 

Commission, 

Institute for 

Environment & 

Sustainability 

Presents the results of the application of the 

‘EUClueScanner’ land use model for simulation of policy 

alternatives in regards integrated coastal zone 

management in Europe. It used a ‘controlled’ and 

‘sustainable’ option to compare. 

 

Ranking the World’s Cities 

Most Exposed to Coastal 

Flooding Today & in the Future 

2008 Nicholls RJ et all, 

Tyndal Centre for 

Climate Change 

Research for the 

OECD 

Global screening study of the world’s largest port cities 

exposure to coastal flooding due to storm surge and 

damage of high winds. The study included climate 

change impacts to ports by 2070. Australian ports were 

not included. 

Ranking the World’s Cities Most Exposed to 

Coastal Flooding Today & in the Future 

Framework for Coastal 

Protection, Tackling Sea Level 

Rise, Denmark 

2015 Ramboll for the 

Realdnia, Danish 

national 

Government 

(confidential 

unpublished 

Series of reports to the Danish Government on the 

review of the coastal framework for Denmark in the light 

of future sea level rise. Contains a report on the 

proposed revised framework conditions, a report on 

capacity of coastal decision-makers and report on the 
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report) experience of other countries (US, The Netherland, UK).  

Impacts of Climate Change in 

Coastal Systems- PESETA 

Coastal Systems Study  

2009 Richards J A & 

Nicholls R J, JRA 

Scientific & 

Technical Report, 

EUR24130 -2009 

The Projection of the Economic Impacts of Climate 

Change in Sectors of the EU – Bottom-Up Analysis 

Project – PESETA –is part of a series of reports on the 

physical and economic effects of climate change in 

Europe – this report is focusing on coastal systems.  

 

THESUS Project – Policy 

Outcomes – Innovative 

Technologies for a Safer 

European Coast in a Changing 

Climate  

2013 THESUS Project, 

EU FP7 

Environment 

(Climate Change) 

EBENV2009-1  

The project was established to address the EU Flood 

Directive which aims to reduce and manage flood risk 

and the EU Habitat Directive. It consolidates 

methodologies for risk assessment and analysis of 

drivers and impacts of changing flood and uncertainties 

in coastal processes. This advice is to be used in flood 

management plans. 

www.theeuropeanproject.eu  

Integrating Science & Policy for 

Creating Tools for Safer 

European Coasts in a 

Changing Climate  

2011 Vries W S et al, 

Wiley & Sons 

An assessment was made of every member states 

approach to coastal risk assessment. The method used 

questionnaires and interviews. Possible policy changes 

and mitigation measures where proposed. 

 

http://www.theeuropeanproject.eu/
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