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Executive summary 

This report sets out assessment of coastal cliff instability and/or erosion and subsequent risk 
assessment for the coastal cliffs along the state of Victoria. The assessment has been split into two 
stages: 

�x Stage 1: Assessment of Areas Susceptible to Coastal Cliff Instability and/or Erosion (ASCCIE) 

�x Stage 2: Coastal Cliff Risk Assessment 

Assessment of areas susceptible to coastal cliff instability and/or erosion 

This study provides a state-wide/regional scale (also referred to as second-pass) assessment of Areas 
Susceptible to Coastal Cliff Instability and/or Erosion (ASCCIE) associated with areas at the cliff top 
and Areas Susceptible to Talus Runout (ASTaR) associated with areas at the bottom the cliff for the 
Victorian coastline. The purpose of this second-pass assessment is to identify ASCCIE and ASTaR at a 
regional/state-wide scale for present-day and future timeframes. The resulting ASCCIE and ASTaR 
are then used to inform the second part of the assessment, the cliff instability risk assessment. That 
assessment identifies assets at high risk to coastal cliff instability, erosion and slumping including 
consideration of public safety (see Stage 2 report).  

ASCCIE and ASTaR have been assessed for the hard and soft rock coastal cliffs within the State of 
Victoria (i.e., 672 km), as defined by Water Technology (2022). Due to the adopted scale and level of 
detail to undertake this assessment, the areas outside of the identified ASCCIE and ASTaR may be 
considered unlikely to be susceptible. T�Z�]�•���Z�•�����}�v��-�‰���•�•�[�����•�•���•�•�u���v�š���Z���•���������v���µ�v�����Œ�š���l���v�����š�������Z�]�P�Z��
level (regional/state-wide scale) based on available data, tools and understanding of coastal 
processes. Uncertainty may have been introduced to this assessment by parameter uncertainty, 
assessment scale, dataset scales, data availability, site-specific features, other hazards and 
assessment and mapping methodology. These limitations should be considered and understood 
prior to using this report.  

As this study has assessed ASCCIE and ASTaR at a state-wide/regional scale, it may be superseded by 
a more detailed, local scale or site-specific assessment (i.e. order of 1 m - 1 km shoreline length) 
undertaken by a suitably qualified and experienced practitioner using improved data and/or 
undertaken at a higher resolution from that presented in this report. This could include better site-
specific geotechnical information to confirm subsurface soil conditions including site-specific 
terrestrial processes, more detailed topographic data as well as site-specific analysis and modelling 
of erosion. Note that due to the scale of this state-wide/regional assessment the change in geology 
may not be considered in detail (e.g., use of 1:250,000 geological maps may not include site-specific 
details), which could affect the potential ASCCIE and ASTaR. This should be assessed for a more 
detailed scale assessment. Furthermore, a probabilistic approach may be adopted for local-scale and 
site-specific assessments giving likelihood of erosion and instability based on parameter ranges 
rather than single values.  

ASCCIE and ASTaR have been derived based on the geological unit type and cliff height. The ASCCIE 
are comprised of a cliff instability component and a cliff toe regression component. The combined 
effect identifies the area susceptible to cliff instability and/or erosion at the top of the cliffs. The cliff 
instability component has been assessed based a dataset of cliff profiles for which a stable angle has 
been derived. The cliff toe regression component is comprised a historical long-term cliff toe 
regression rate, derived from historical aerial images, and a factor for sea level rise effects.  

The methodology used in this study are standard and well-tested approaches for defining ASCCIE for 
cliffed shorelines by the addition of component parameters. The methodology for defining ASTaR is 
a new method undertaken at a high level and based on the existing cliff height and a defined slope 
to identify the possible seaward extent of talus runout.  For this state-wide/regional scale 
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assessment, single values were derived for each component. Thi�•���Z���µ�]�o���]�v�P-���o�}���l�[�����‰�‰�Œ�}�����Z���~�]�X���X�U��
���}�u���]�v���š�]�}�v���}�(���]�v���]�À�]���µ���o���‰���Œ���u���š���Œ�•�•���]�•�����Æ�‰�����š�������š�}���‰�Œ�}���µ�������Z�µ�‰�‰���Œ�����}�µ�v���[�U�����}�v�•���Œ�À���š�]�À�����Œ���•�µ�o�š�•�U��
which identifies areas potentially exposed to coastal erosion, cliff instability and cliff slumping/talus 
runout.  

The ASCCIE have been assessed for the present-day (applicable to 2025), 2040 (i.e. approx. 15 years), 
2080 (i.e. approx. 55 years) and 2100 (i.e. approx. 75 years) planning timeframe scenarios. Sea level 
rise has been allowed for, for each scenario aligned with DEECA (2023). Resulting ASCCIE areas have 
been mapped for the following scenarios: 

�x Present-day (0 m sea level rise) 

�x 2040 +0.2 m sea level rise 

�x 2080 +0.5 m sea level rise 

�x 2100 +0.8 m sea level rise 

�x 2100 +1.1 m sea level rise 

�x 2100 +1.4 m sea level rise 

The resulting ASCCIE distances are a combination of the cliff instability components, which have 
been derived using the cliff projection method, and long-term cliff toe regression. The present-day 
ASCCIE exclude the long-term cliff toe regression component and is comprised of the cliff instability 
component only.  

The largest ASCCIE distances within the Wilsons Promontory (East and Southwest) and Great Ocean 
Road coastal compartments. The ASCCIE distances for the 2100 scenarios exceed 300 m. As it is 
expected that the granite geological units (i.e., within the Wilsons Promontory coastal 
compartments) are relatively hard rock and would unlikely result in large susceptible areas, this is 
mainly due to the very high cliff heights and stable angle that are slightly flatter than the actual cliff 
slopes. This means the ASCCIE are typically slightly landward of the present-day crest, which already 
sit a relatively large distance from the cliff toe due to the high cliff height.The toe erosion rate is low 
for cliffs within this coastal compartment. For the cliffs within the Great Ocean Road, the relatively 
large ASCCIE distances are a due to the combination of the high cliffs and relatively large toe erosion 
rates (i.e., up to 74 m for the 2100-3 scenario).  

Other secondary coastal compartments within which ASCCIE distances are in the order of 200 m or 
more for the 2100-3 scenario are Corner Inlet, Mornington Peninsula and Port Campbell. This is 
typically due to the adopted stable angle and the cliff height being 50-100 m high. 

The smallest ASCCIE distances (i.e., mean values <50 m) are found within the Snowy River, Phillip 
Island (South) and Western Port coastal compartments. This is a result of the relatively low cliff 
heights within these coastal compartments. The resulting ASCCIE distances for the majority of the 
coastal compartments are typically in the order of 100-150 m based on the typical upper bound (i.e. 
10% exceedance) value. 

The ASTaR have been derived for the present-day only as it is expected that future ASTaR will 
migrated landward as cliffs retreat, and therefore resulting in narrow zones from the current cliff 
toe. The areas susceptible to coastal cliff erosion and/or instability landward of the existing cliff toe 
are captured within the ASCCIE. The largest ASTaR distances are found within the Wilsons 
Promontory and Great Ocean Road coastal compartments. This is a result of the high cliff heights. 
The smallest ASTaR distances (i.e., <50 m) can be found within the Snowy River, Gippsland Lakes, 
Western Port and Port Phillip Bay (East and West) coastal compartments. 

This study has provided new information at a state-wide level on cliff types and areas that may be 
susceptible to coastal cliff instability, erosion and slumping for the present-day and in the longer 
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term. This will be useful to inform regional and local adaptation planning, strategic decision making 
and masterplans, identifying areas where more detailed local or site-specific studies are required.  

Coastal cliff risk assessment 

A second-pass risk assessment was undertaken which assigned an aggregated risk rating to each 
coastal compartment. The risk assessment framework for this study was based on AS 5334:2013, 
�Á�Z�]���Z�������(�]�v���•���Œ�]�•�l�����•���š�Z�����^���(�(�����š���}�(���µ�v�����Œ�š���]�v�š�Ç���}�v���}���i�����šives and utilises likelihood and consequence 
to determine risk. Where likelihood is the probability of a coastal hazard occurring, and consequence 
is the impact of the coastal hazard on coastal values and uses, e.g. social, cultural, economic, and 
environmental. The risk relied on consequence categories and themes adapted from DEECA (2022)1 
and AS 5334-2013. Coastal values were represented by spatial datasets which intersected with 
ASCCIE and ASTaR layers, asset and land data was used as a proxy for each coastal value. 

23 coastal compartments were evaluated in the risk assessment, one coastal compartment was 
excluded from the analysis as no cliffs intersected the available asset or land data. For the remaining 
22 coastal compartments the numerical risk ratings assigned to the compartment were translated 
into one of five risk categories (low, medium, significant, high, extreme). In the short-term 18% of 
the coastal compartments were assigned a medium risk rating and 77% were assigned a significant 
risk rating, a single compartment (5%) was assigned a high risk rating. In the medium-term 23% of 
the coastal compartments were assigned a significant risk rating and 77% were assigned a high risk 
rating. In the long-term 27% of the coastal compartments were assigned a high risk rating and 73% 
were assigned an extreme risk rating. The aggregated risk ratings developed suggest that risks to 
coastal values due to coastal instability and erosion hazards within assessed coastal compartments 
exist in all but one assessed coastal compartment in the present day and become increasingly severe 
over longer timeframes. The results of the risk assessment also suggest that there are coastal cliff 
sections within all but one coastal compartment which will require further assessment and planning 
by local land managers within the 50 year timeframe considered. 

 

 

 
1 �s�]���š�}�Œ�]���[�•���Z���•�]�o�]���v���������}���•�š���t Adapting for 2100+. Framework and Guidelines: A strategic approach to coastal hazard risk 
management and adaptation. 
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Recommendations to support coastal land managers with risk management 
in coastal cliff environments 

The following guidance is provided to support coastal land managers with risk management in 
coastal cliff environments and with the development of adaptation plans in coastal cliff 
environments susceptible to instability and erosion. 

Adaptation definition: 

�^�/�v���Z�µ�u���v���•�Ç�•�š���u�•�U���š�Z�����‰�Œ�}�����•�•���}�(�������i�µ�•�š�u���v�š���š�}�������š�µ���o���}�Œ��expected climate and its effects, in order 
to moderate harm or exploit beneficial opportunities. In natural systems, the process of adjustment 
to actual climate and its effects; human intervention may facilitate adjustment to expected climate 
and its effec�š�•�X�_��(IPCC working group II, 2022, p 2898) 

�s�]���š�}�Œ�]���� �^�š���š���� �'�}�À���Œ�v�u���v�š�[�•�� ���}���•�š���o�� �������‰�š���š�]�}�v�� �(�Œ���u���Á�}�Œ�l�� ���v���� �P�µ�]�����o�]�v���•�� �Œ���‹�µ�]�Œ���� �š�Z���š�� �•�š�Œ���š���P�]����
adaptation options for managing coastal hazard risk are considered in a certain order as follows: 

1 Non-intervention 

2 Avoid 

3 Nature-based 

4 Accommodate 

5 Retreat 

6 Protect 

The six groupings included in the hierarchy are defined below. Case studies and examples 
demonstrating where different adaptation options have been implemented to address coastal 
erosion hazards are provided in Table 1. In many cases a combination of adaptation options from 
multiple layers of the hierarchy may be necessary and the chosen strategies may need to change 
over time.  

Non-intervention 

A non-intervention �}�Œ���^���}���v�}�š�Z�]�v�P�_���}�‰�š�]�}�v�����o�o�}�Á�•���vatural coastal processes to proceed without 
interference. In situations where the risks posed by coastal hazards are acceptably low or there are 
few assets or little development on land which is exposed to a hazard, non-intervention can be 
considered a suitable adaptive response. When evaluating the costs and benefits of other options, 
non-intervention should be a baseline option against which all other strategic adaptation actions 
should be compared.  

Avoid 

Avoiding coastal erosion hazards primarily involves planning measures which prevent people and 
assets from being exposed to coastal hazards. Policies and planning rules controlling the types of 
activities which can be undertaken within areas exposed to coastal hazards limit further 
intensification of existing development sites or the development of new sites in exposed locations. 
Setbacks from coastal cliff edges are an example of avoiding coastal erosion hazards. 

Nature-based 

Nature-based adaptation options employ �Z�•�}�(�š�[���‰�Œ�}�š�����š�]�}�v�•���•�µ���Z�����•�����������Z���v�}�µ�Œ�]�•�Z�u���v�š�U�����µ�v����
planting and shellfish reefs to reduce the impact of natural hazards and create/restore the ecological 
processes and functions of coastal habitats. Nature-based solutions reduce coastal hazards through 
wave attenuation, sediment accumulation and stabilisation. Nature-based solutions are generally 
�o�}�Á���Œ�����}�•�š���š�Z���v���š�Œ�����]�š�]�}�v���o���Z�Z���Œ���[�����v�P�]�v�����Œ���������}���•�š���o���‰�Œ�}�š�����š�]�}�v�•�����v�����Z���À�����š�Z�����‰�}�š���v�š�]���o���š�}�����v�Z���v������
social and ecological values in coastal environments and provide other co-benefits such as carbon 
sequestration and improved water quality.  
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Accommodate 

Accommodating coastal hazards enables the ongoing use of coastal land by modifying existing 
assets/developments or designing new developments to accommodate coastal hazards. Examples of 
options which accommodate hazards include the design/retrofitting of structures in areas 
susceptible to slope instability or erosion with foundations which will maintain structural integrity 
despite recession of coastal cliffs, designing structures to be relocatable once the hazard reaches a 
certain threshold or warnings and signage to keep people away from hazardous environments. It 
should be noted that with progressively rising sea levels and ongoing recession of coastal cliffs, some 
accommodate options may become unviable over the long term, while maintenance and servicing of 
exposed assets can become increasingly costly over time. 

Retreat 

Managed retreat applies to existing development and involves moving assets, infrastructure or 
people and activities away from areas which are susceptible to coastal hazards. Retreat can be 
applied to individual assets or structures such as the relocation of a section of coastal road away 
from an area which is susceptible to coastal erosion, or it can be a process facilitating the relocation 
of entire communities or the migration of coastal species in hazard exposed locations. 

Protect 

Coastal protections are implemented when a decision is made to invest in defending coastal land or 
coastal assets over the short to medium term. It is important to acknowledge that coastal 
protections generally will not function indefinitely and that in future alternative protection measures 
or a pivot towards retreat or another adaptation strategy may be necessary. Coastal protection 
measures to limit cliffs erosion and instability hazards include measures to limit erosion of the cliff 
toe such as seawalls, revetments, sediment control structures and measures to limit erosion and 
instability of the cliff face including palisade walls.  

Engineered protection measures modify coastal processes to prevent or delay coastal erosion, 
however, their use can result in unintended impacts such as increased erosion along adjacent coast 
if sediment supply is being reduced, or increased wave reflection and turbulence induced. 
Additionally, the presence of coastal protections can also promote further development in exposed 
locations, thereby increasing risk in the long term. Due to these limitations coastal protection 
options should only be considered once all other options have been assessed and deemed to be not 
viable.
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Table 1: Case studies/examples of adaptation options for coastal erosion hazards 

Non-intervention   

 Large sections of the Victorian coast are 
undeveloped and largely inaccessible to the public. 
In these circumstances non-intervention is an 
appropriate adaptive response as the continuation 
of natural coastal processes poses a minimal threat 
to coastal values.  

 
Source: Aerial photography completed for this project, near Mallacoota Airport. 
There is no public access to the base of the cliffs. 

Avoid   

Land management planning Planning measures implemented at Aireys Inlet 
restrict residential development along the coastal 
cliff edge. The land along the cliff edge is 
maintained as a park and recreation zone.  
Other land management measures which can 
facilitate the avoidance of areas exposed to coastal 
hazards include development setbacks, planning 
overlays, zone changes, land acquisitions and land 
swaps. 

 
Source: https://mapshare.vic.gov.au/vicplan/ 

Controlled access Controlled access at Anglesea restricts public 
access to unstable and eroding cliff faces. Access 
restrictions are intended to isolate people from 
areas which are affected by coastal hazards, they 
can be either temporary or permanent and can be 
used in parallel with other adaptation options.  

 

Source: Aerial photography completed for this project, section of Queenscliff Coastal 
Reserve 
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Nature-based   

Kelp forest restoration 
 

Kelp forests are widespread along the Victorian 
coastline, however, in recent years there has been 
widespread loss of kelp forests due to over-grazing 
by sea-urchins. Kelp forests help to create lower 
wave energy environments on their landward side. 
The restoration of kelp forests has the potential to 
reduce susceptibility to coastal erosion.2   

 
Source: Port Phillip Bay kelp forest restoration. Port Phillip Bay kelp restoration 
project to fight ravages of sea urchins (theage.com.au) 

Shellfish reefs Shellfish reef structures can reduce the rate of 
coastal erosion and the loss of foreshore land by 
reducing wave energy and run-up. Shellfish reefs 
can also promote the accretion of sand on beaches 
helping to further reduce coastal erosion. Shellfish 
reefs also provide co-benefits due to the habitat 
value they provide. 

 

 
Source: Ramblers Road Foreshore, Portarlington. Living Shorelines - Ramblers Road 
Foreshore (marineandcoastalcouncil.vic.gov.au) 

Supported littoral revegetation Vegetation at the toe of unstable cliffs/slopes can 
reduce coastal erosion hazards by dissipating wave 
energy and stabilising slopes. Where wave climate 
is too high or seabed levels are too low to enable 
establishment of vegetation, low-profile structures 
such as rock sills or geotextile bag structures can 
be used to reduce wave climate and/or raise 
seabed levels until they provide an environment 
where vegetation can be supported. Supported 
littoral vegetation can also provide co-benefits in 
the form of enhanced habitat and biodiversity, 
carbon sequestration and improved amenity value. 

 
Source: St Annes foreshore reserve, Auckland (Tonkin + Taylor)  

 
2 The Australian guide to nature-based methods for reducing risk from coastal hazards, Earth Systems and Climate Change Hub Report No. 26 - 2021 
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