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The Australian Greenhouse Office (AGO) of the Department of the Environment and Water 
Resources is working with the States and Territories through the Intergovernmental Coastal 
Advisory Group (ICAG) to assess Australia’s coastal vulnerability to climate change.  An 
early objective of the Department is to deliver a “First Pass” national vulnerability 
assessment of the Australian Coast and priority coastal systems (natural and artificial) by 
June 2008.  This will identify risks and priorities and build foundation capacity towards 
future, more detailed assessments. 
 
A key part of coastal vulnerability assessment is the identification and mapping of coastal 
substrates and landforms (i.e., geomorphic types) that have greater or lesser sensitivity to 
potential coastal impacts of climate change and sea level rise, such as accelerated erosion and 
shoreline recession, increased slumping or rock fall hazards, changing dune mobility, and 
other hazards.  These physical sensitivities can be broadly referred to as shoreline 
instabilities, and the ability to identify shores prone to such instabilities requires not simply 
topographic mapping, but also geomorphic mapping which indicates substrate types (hard 
rock, semi-lithified sediment, sand, mud, etc) and landform types (beaches, cliffs, shore 
platforms, rocky slopes, etc), in addition to topographic information such as shoreline slope 
gradients.  
 
Assessment of the potential rates and magnitudes with which these hazards may affect 
particular coastal sites requires detailed measurement and modelling of a range of locally-
variable geomorphic factors (e.g., wave climate & energy, exposure, local bathymetry, local 
bedrock topography, littoral drift & sediment budget, etc). This is beyond the scope of a first 
pass vulnerability assessment; however, an important initial step is to be able to identify the 
location of all those shorelines which may be sensitive in some significant degree to such 
hazards.  This requires the availability of coastal geomorphic maps which classify coastal 
landforms in terms of those physical characteristics which make coasts more or less sensitive 
to these hazards. The maps also need to be in a format that enables the rapid and flexible 
extraction of the required information, such as a well designed GIS spatial database. 
 
At the present time, a significant number of geomorphic maps exist for various discrete 
sections of the Australian coast.  These have been prepared for a wide range of purposes, by 
numerous researchers and agencies, and they exist in a variety of paper and electronic 
formats, at differing scales and resolutions.  Moreover, these maps classify and map coastal 
landforms using a variety of different geomorphic or geological classification schemes, and 
there is no consistently-classified geomorphic mapping of the entire Australian coastline, 
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except at scales too coarse to be of practical use in vulnerability assessment, or in formats not 
capable of identifying specific sensitive locations (e.g., Galloway et al. 1984). 
 
In order to provide the basis for a First Pass vulnerability assessment of the whole Australian 
coastline, the Australian Greenhouse Office has contracted Geoscience Australia to prepare a 
geomorphic map of the Australian coastline using a nationally-consistent geomorphic 
classification that is capable of being readily interrogated to identify shorelines potentially 
sensitive to a range of physical hazards related to climate change and sea-level rise.  
Geoscience Australia has in turn coordinated a team of coastal geomorphic and mapping 
specialists in the Spatial Science Group, School of Geography and Environmental Studies, 
University of Tasmania to undertake the bulk of the practical work involved in creating a 
nationally-consistent coastal geomorphic classification system and map.  The team works 
through the University’s commercial arm, UTas Innovation Ltd., and is led by Dr Richard 
Mount (GIS and remote sensing specialist) and Chris Sharples (coastal geomorphologist).  
Geoscience Australia is providing oversight and additional geomorphological specialists to 
the project, and will be the repository and data managers for the mapping data sets produced 
by the project. 
 
Because of the tight timeframes for a First Pass vulnerability assessment, as well as a desire 
not to repeat work already done by others, the mapping program will only utilise primary 
field or remote sensing mapping in limited high priority areas where no other usable 
geomorphic mapping pre-exists.  Instead, the primary task for the project is to identify the 
various geomorphic mapping datasets which have previously been created for various parts 
of the Australian coast, to extract or translate the relevant geomorphic data from each into a 
single nationally-consistent geomorphic classification scheme, and to combine these into a 
single national map.  Whilst the scale and resolution of the resulting nationally-consistent 
map will vary depending on the scale and availability of pre-existing geomorphic mapping of 
different parts of the Australian coast, the critical advantage of the map will be the provision, 
for the first time, of a seamless coastal geomorphic map of the whole Australian coastline 
which is classified in a single nationally-consistent way, enabling ready analysis for purposes 
such as the National coastal vulnerability assessment. 
 
The map format and classification for the national coastal map will be based on the 
“Smartline” GIS line map format previously used to prepare geomorphic and coastal 
vulnerability mapping for the entire Tasmanian coastline (over 6,000 km at 1:25,000 scale) 
by Sharples (2006).  This mapping format, whilst not providing some of the advantages of 
polygon or grid maps, has its own important advantages including the ability to allow rapid 
capture of multiple-attribute information which can be very spatially-detailed in the along-
shore direction, and the ability to be readily interrogated (e.g., by GIS queries) to provide a 
wide range of information such as the identification of sensitive (“potentially unstable”) 
shoreline segments. The form- and fabric-based geomorphic classification used for the 
Tasmanian map will be modified and adapted to capture the broader range of mainland 
Australian coastal types, and will be peer-reviewed in a national workshop prior to final 
application to the national map. 
 
As has been the case with the original Tasmanian Smartline map, the format and 
classification of the map will allow application to a broad range of research and management 
purposes beyond the coastal vulnerability assessment for which the map is initially required. 
 
Additional components of the National Shoreline Geomorphic and Stability Mapping Project 
include tagging the map with beach numbers so as to enable the map to be linked directly to 
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the Australian Beach Safety and Management Program (ABSAMP) database maintained by 
Surf Life Saving Australia (SLSA), which contains a wealth of geomorphic data on over 
12,000 Australian Beaches. This data has been compiled over many years by Dr Andy Short 
of Sydney University, and the ability to link this dataset directly to the Smartline map via a 
simple shared beach number attribute will considerably enhance the maps' utility for both 
First Pass and ongoing coastal vulnerability assessments, in addition to a range of other beach 
management and research applications.   
 
Because this project involves utilising map data previously captured by a range of other 
workers, and owned by a range of federal, state and territory agencies, management of data 
licensing and intellectual property issues are a key concern for this project.  Consequently, 
the University of Tasmania project team have appointed a project worker specifically to 
negotiate data licensing and intellectual property issues with the various data custodians 
around Australia, in association with Geoscience Australia.  The final nationally-consistent 
coastal geomorphic and stability map produced by this project will be a public domain data 
set managed by Geoscience Australia which will embody full attribution of the various 
original mapping sources used to build the final map. 
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