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FOREWORD

Victoria has over 2,500km of coastline that Traditional Owners of Country have nurtured for countless
generations. Today, Victoriads coastline is of high cu

celebrated as a place to live and visit. At times, coastal processes including erosion, inundation, and other
physical/chemical processes, may have a negative impact on coastal values and uses. When this occurs, we
often refer to these processes as coastal hazards. Factoring in climate change, coastal hazards are likely to
intensify, for example increased erosion from more frequent extreme weather events, and permanent
inundation posed by sea level rise.

While coastal processes are well understood, it is hard to predict when these impacts will occur or the impact
they may have on specific localities in the future due to the complexity of interactions. This guide provides an
overview of key information to assist in coastal hazard adaptation planning and is a supporting Module to
Stage3ofVi ct or i ads Redelinds(DEBCA, 2028)arsd Lipdates the former 2012 Victorian Coastal
Hazard Guide.

Geomorphic and coastal processes are described through the broad settings and processes relevant to the

Victorian coastline, including distincti ve coast al compartments and | andf or ms
diverse. These include a range of shoreline classes, such as rocky coasts, sandy and muddy shorelines,

estuarine environments, and engineered coastlines. This sets the basis to understand the different types of

coastal environments vulnerable to coastal hazards.

Understanding the physical processes occurring in coastal environments is important to adequately plan for
coastal hazards. This includes climate variables and patterns such as wind, air pressure and rainfall, and
ocean systems such as waves, currents, water levels, sea surface temperature and salinity.

To take a consistent approach to coastal hazard adaptation planning across the State, clear definitions of the
coastal hazards relevant to Victoria are provided in this guide. These are categorised as erosion and inundation
hazards, changes in estuary or offshore sediment dynamics, and other hazards such as saline intrusion. The
mechanisms of these hazards and the shoreline classes most vulnerable to each is detailed to provide a focus
for localities, depending on the type of coastal environments present.

While understanding the mechanisms of physical processes and hazards is essential, population pressures

through in-migratonand t he O0sea changed phenomenon occurring in
infrastructure and development, as well as increasing the number of people potentially exposed to coastal

hazards. Additionally, climate change is exacerbating the rate of change in coastal areas, with increased

frequency and intensity of extreme weather events and sea level rise. Considering these drivers of change is

important to shape adaptive planning outcomes and adequately plan for the future.

This guideline also provides a section dedicated to assist those undertaking hazard assessments with specific
data requirements. A data assimilation and list of example custodians is provided by specialist subject area,
these are classified under Land and Ocean Survey and Imagery, Geology and Geomorphology,
Oceanographic and Coastal Processes, Environmental and Climate, Catchment and Stormwater Inundation,
Groundwater, and Assets and Infrastructure.

Lastly, best practice approaches are summarised to give readers an overview of what localised and regional
studies can be undertaken to assess coastal hazard risks to be fit for purpose of coastal settlements. This
includes commentary on scale and complexity, identifying relevant shoreline classes, hazards and values,
event likelihood, planning horizons and uncertainty. This understanding provides a consistent foundation for
coastal hazard adaptation planning for our Victorian marine and coastal environments.
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1 INTRODUCTION

This guide is intended to improve understanding of the marine and coastal environment, coastal processes
and the associated coastal hazards in Victoria and provide a consistent basis for which risk-based
assessments of coastal hazards can be undertaken in accordancewithVi ct or i ads R eAdapting
for 2100+ guidelines (DEECA 2023, formerly DELWP), and adaptation planning progressed.

Natural processes such as erosion and inundation continually shape our diverse and dynamic coastline. When
these processes may have an adverse impact on environmental, cultural, social and economic values along
the coast, we refer to them as coastal hazards.

The guide focuses on the following types of defined coastal hazards throughout Victoria:
A Erosion hazards:

Hard rock cliffs with and without a beach;

Soft rock cliffs with and without a beach;

Low-earth scarp; and

Sandy shorelines.

A Inundation hazards:
Permanent inundation; and
Storm tide inundation.
A Estuary dynamics:
A Off-shore sediment dynamics; and
A Saline intrusion of freshwater aquifers.

This guide has been developed to support Vi ct or i ads Reflapling mm2000+Cfraraesvork and
guidelines (DEECA 2023), which provide a strategic approach to coastal hazard risk management and
adaptation. This extended guideline has been informed by the collaborative process underpinning the
devel opment of Vi ctandisardssurc&fer alliwha have 4 rol€Cim rmasaging and caring for
the coast.

This guide includes an overview of the physical character of the Victorian coast and key coastal land forming
processes as a basis for identifying the how the coastal environment behaves and interacts with identified
economic, environmental, social and cultural values.

1.1 Who will use this guide?

It is anticipated that the guide will be used by a wide range of users for various purposes. Although the
information in the guide is generally technical in nature, users will not need particular technical or scientific
training in order to use it. Different users will find some sections of the guide more relevant than other sections.

Those who wish to improve their understanding of coastal hazards and how climate change will influence the
coastal environment will find Sections 4 and 5 of the guide useful.

Coastal practitioners such as coastal public land managers, urban planners, public infrastructure providers,
local governments and consultants who are seeking guidance on what to consider when identifying and
assessing coastal hazards are likely to find Sections 2, 6 and 7 more relevant for their purposes.
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How to use this guide

The following table summarises the purpose and relevance of each section.

Table 1-1

Section

2

How to use this guide

Title and overview Purpose

Geomorphic Setting Background context
Summarises the different types of coastline in Victoria
including geomorphic processes, coastal compartments | |nforms approach and scope for

and shoreline classes. place-based hazard assessments
and adaptation planning

Physical Coastal Processes

Describes physical process mechanisms driving
change along Victoriads c(
variables, winds, waves, currents and tides.

Coastal Hazard Definitions

Clear definitions of the coastal hazards relevant to
Victoria.

Key Drivers of Change

Describes other factors such as climate change,
population pressures and governance frameworks that
help to shape adaptive planning outcomes and
adequately plan for the future. Explains the effect of
climate change on coastal hazards.

Coastal Hazard Data and Information Assists you to scope technical
Provides a list of specialist contemporary data sources | @ssessments, adaptation needs,
from a variety of example custodians and and make decisions
organisations.

Best Practice for Adaptation Planning

Provides guidance on best practice hazard assessment
approaches and principles, including planning horizons,
scenarios, and technical methods.
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2 GEOMORPHIC SETTING

This section outlines the broad coastal features, key coastal types and process characteristics of the Victorian
coast. The aim is to identify distinctive coastal compartments across Victoria where different coastal processes
and coastal hazards apply.

2.1 Nature of the Victorian Coast

2.1.1 Diverse Landscape Setting

The Victorian coast extends over 2600 km from Cape Howe in the east to Cape Nelson in the west consisting
of a varied physical environment. The open coastline is typically a high wave energy coast but there is
substantial variation determined by shoreline orientation and coastal bathymetry. The eastern and western
coastlines have a narrow continental shelf and experience more extreme wave conditions than the central
coast (Cape Otway to Lakes Entrance) where wave conditions are reduced somewhat by King Island,
Tasmania, Flinders Island and the shallower waters of Bass Strait.

Vi ct or i aob s is oharacterised doy antalternation of hard and soft rock cliffs and sandy shorelines
exposed to high energy ocean swell, whereas the bays, numerous estuaries and tidal lagoons are significantly
| ess exposed. ientlosed coastal @abbayments,nagoons and estuaries include a variety of soft
shoreline types e.g., mangroves and salt marsh not generally found on the open coast. Figure 2-1 shows the
variation in Victoriabs open coastline and total

Sea level has been around its current elevation (£1.5 m) over the past 6000 years, and it is over this period
that coastal processes have formed and re-shaped the sandy coastlines and some of the soft-rock cliffs of
today.

2.1.2 Geology

Victoriabs coast al geol ogy comprises rocks ranging

complex at Waratah Bay (formed 580 million years ago) to widespread unconsolidated Pleistocene and
Holocene dune systems and estuarine sediments emplaced over the last 10,000 years (Figure 2-2). Much of
the Victorian coastline has been influenced by tectonic activity initiating uplift and subsidence and all the
present coast has experienced short-term and long-term sea level changes.

Landscapes associated with tectonic activity include the elevated Otway Ranges, Mornington Peninsula, and
Strzelecki Ranges, and the subsidence depressions of Port Phillip, Western Port and Corner Inlet.
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Figure 2-1  Shoreline Classes of Victoria
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Figure 2-2  Geology of Victorian Coastline Defining the Geomorphic Setting i Coastal Delineation
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2.1.3 Diversity of Shoreline Classes

Victoriabs coast al l andfor ms i ncl ud eontnuevceevoiveas g resulf

of interactions between geological factors and coastal processes such as ocean swell, storm surge, currents,
prevailing wind, changing sea levels and tidal movement. The coastline is in constant flux. What at present
appears to be a stable beach, for example, may have changed considerably over the longer time scales as

what we see is but a single point in time in the ongoing development of the physical character of the coast.

Table 2-1 Shoreline Classes
Setting / shoreline class % of
shoreline*
Sandy shorelines Beaches are formed from a combination of terrestrial 1002 38%
and marine-derived sediments. In Victoria, sandy
shorelines cover extended sections of the open coast,
as well as smaller pocket or compartmentalised
beaches.
Low earth scarp Lowearthscarps hor el i nes or O6mud| 138 5%
shorelines typically restricted to the low-energy environments of
large bays and consist of low cliffs and scarps, intertidal
flats consisting of silty sand or peat materials, often
colonised by mangroves, seagrasses or saltmarsh
vegetation.
Hard rock cliffs with Rocky coasts are the result of the weathering of ancient | 528 20%
platform and/or beach | rocks over millennia by marine and atmospheric
. . processes such as waves, currents and winds. They 0
SIOfttf rock C|Idff/S th)th h comprise a range of landform types, including hard rock 144 5%
patiorm and/or beac coasts (e.g. granite, basalt, sedimentary) and soft rock
coasts (e.g. limestone, clay), and occur on open coasts
and estuarine areas.
Estuarine and tidal Over 100 streams enter the sea either via estuaries and | 671 25%
channels tidal channels. Around 85¢
Intermittently Closed and Open Lakes and Lagoons.
Engineered coastline Some sections of the coast have been significantly 160 6%
modified over time by with the use of infrastructure 1
seawalls, drains, groynes.
Coastal floodplains Coastal floodplains include all low-lying coastal areas N/a N/a
which may be prone to inundation and may experience
seawater incursion during an elevated water level event
such as king-tide or be vulnerable to permanent
inundation under different sea level rise scenarios.
Off-shore The off-shore environment includes the bed beyond the | N/a N/a
environments intertidal zone up to three nautical miles, or 5.5
kilometres off-shore.
*Statistics based on DEECA and National Smartline tool datasets
Department of Energy, Environment and Climate Action | 15 November 2022
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2.2 Defining the Geomorphic Setting

2.2.1 Purpose and Approach

The purpose of characterising coastal geomorphology is to define the composition and origin of the nearshore,
foreshore and backshore materials as the basis for assessing past and contemporary physical processes and
inform technical assessments of future change.

Defining the geomorphic setting involves understanding and defining the landscape geology, shoreline classes
and coastal compartments:

A Landscape geology 7 the broad landscape context within Victoria, including geology, formational
processes / age of major coastal landforms.

A Shoreline class - is based on geologic features of the coast T and is used to understand the geomorphic
setting and determine the response model (to coastal hazards) for a given length of coastline. Shoreline
class may be consistent across several coastal compartments or vary significantly within coastal
compartments.
A Coastal compartments - are based on a combination of geologic setting and sediment transport
processes 1 and are used to delineate the study area of interest, inform the technical coastal hazard
assessments, and underpin strategic adaptation planning.
2.2.2 Definitions and Concepts
A range of terms are used to identify the physical terrestrial and marine components of coastal areas and
terminology varies in academic and technical research.
seaward margin of the land - ortheland war d mar gin of the sea, while ficoas

enclosing the coastline extending seaward and landward.

A conceptual example of the definitions and concepts discussed in this section is provided in Figure 2-3.
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Figure 2-3  Terms and definitions example - conceptual Shoreline Map of Inverloch
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