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Landslide Inventory
Background, Aim and Purpose

Hazard and Risk

Caveats for Use

Large tracts of land throughout Tasmania are subject to slope instability and about 60
houses have been destroyed by landslides since the 1950s. Fortunately only minimal
loss of life has occurred in this time but such events are highly traumatic to those directly
affected and the financial cost to individuals, organisations and the State runs into many
millions of dollars. Recent disasters such as the Thredbo Landslide in New South Wales,
serve to remind society of the potential for loss of life even from relatively small landslides.
Fortunately, landslide damage can be avoided when ground conditions are properly
understood before construction proceeds and, in already developed areas, this
understanding can be used to mitigate the hazard through various measures.

Regional landslide hazard maps provide an insight into the natural hazards that may
potentially affect the area concerned. Mineral Resources Tasmania, in partnership with
the Launceston City and West Tamar Councils, has produced a new landslide hazard
map of the urban Launceston area and surrounds. The information provided is in the
public domain and anyone is free to use it provided they read and understand the
caveats for use.

According to the joint Australian/New Zealand Standard (AS/NZS 4360:1999) risk is
defined as the chance of something happening that will impact upon objectives. It is
measured in terms of consequences and likelihood.

The definition of risk is often expressed by the following equation:

RISK = Hazard x Vulnerability x Elements at Risk

A hazard is defined as a source of potential harm or a situation with a potential to
cause loss. A hazard, such as a landslide can be measured in terms of location, volume
(or area), type, velocity and likelihood with time. Vulnerability refers to the susceptibility
and resilience of structures, community and the environment to the hazard. The ’elements
at risk’ refers to the number of those structures, people, etc exposed to the hazard.

A hazard map attempts to portray the processes operating in an area, conveying all or
some of the hazard parameters, generally in a qualitative to semi−quantitative manner.
Because of the uncertainties involved, the translation of regional hazard maps into risk
maps is challenging and seldom precise. An indication of the likely risk level is provided
for each hazard at a regional scale but this will vary in detail. However, provided the
limitations of the maps are understood, hazard maps can be used for many purposes
in order to achieve the overall goal of safe and resilient communities.

The following caveats shall apply to the maps.

−   The hazards identified are based on imperfect knowledge of ground conditions
    and models to represent our current understanding of the landslide process.
    As this knowledge improves our perception of the hazard and the depiction of
    the zones on the map may also change.

−   These maps can be used as a guide (or flag) to the need for specific assessment
    in potential hazard areas.

−   Planning decisions should not be made solely on the basis of the hazard zones
    delineated on the map.

Method

Landslide Database

−   The scale limitations of the data should be considered at all times as exceeding
    this limit could lead to inaccurate decisions about the hazard.

−   Specific assessment of landslide hazard and risk should be undertaken by suitably
    qualified and experienced practitioners in the fields of engineering geology and
    geotechnical engineering.

−   Practitioners undertaking specific assessments should read the text and appendices
    attached to the maps and obtain a thorough understanding of the methodology and
    limitations of the maps.

−   Areas where no hazard is shown can still have issues with slope instability.

−   Anthropogenic influence on slopes cannot be predicted and the occurrence of slope
    instability resulting from the influence of human actions is specifically
    excluded from these maps.

−   The identification and performance of cut and filled slopes have not been specifically
    considered in map production and their scale is such that they often cannot be
    resolved on the maps. The presence of such slopes should always be considered
    in specific assessments.

A methodology has been specially developed for these maps and will be used for other
urban areas of Tasmania. It can be downloaded from the MRT website.

The methodology used is based on:

−   Recording observations of land instability in− and surrounding the− study area (the
    landslide inventory).
−   Analysis of the processes that control each landslide type.
−   Computer assisted modelling that simulates each of the landslide processes to predict
    areas that could be affected by future landslides.

Landslide data shown on this and associated maps is sourced from a landslide
database created by Mineral Resources Tasmania (MRT) for the storage of landslide
related information in the State. Officially known as the ‘Geohazards Module’ and part of
MRT’s TIGER information system, the database has been built to comply with Australian
and international standards for the description of landslide information. The Geohazards
Module is a public database which is being developed with the view of making it available
on the MRT internet site in the near future. GIS layers developed by MRT and shown on
the map are supplied to each council in the area and available to the public, once the
maps are completed.

Data stored within the module is sourced from both MRT records and external sources.
Launceston City and West Tamar Councils provided a number of geotechnical reports
to contribute to the knowledge base. However, MRT cannot guarantee that all historic
information on landslides held by other parties is in its possession. Further, it is likely
that there are a number of unrecognised or subsequently modified landslides in the
landscape that may be revealed after these maps are published.

Landslide Layer

This layer is regarded as a basic layer for development of hazards maps. As part of the
compilation process, all data shown on the map has been checked by MRT geologists to
ensure that it meets the necessary minimum standards for landslide description. Landslide
data that have not passed MRT quality standards are not shown on the map but are kept in
the database as a closed file. All reasonable effort has been made to ensure the landslides
are accurately located and attributed. Due to the absence of relevant information from the
historic data the landslide boundaries are approximate only and based on air photo
interpretation and limited field mapping.

Based on the state of activity, landslides are classified into following groups:

−  Recent or active −  Landslides that are currently moving or have moved recently (since
    European settlement). Landslide features (head scarp, flanks, toe and related cracks)
    are commonly fresh and easily recognisable. Damage to infrastructure and objects is
    usually visible.

−  Fossil or old dormant −  Landslides that have been inactive for a long period of time and
    probably developed under different climatic conditions. The landslide features have
    been modified by erosional processes. They are considered stable at present but have
    potential for reactivation. It is possible that some dormant features, developed after
    European settlement, are also in this category, as there is no reliable evidence to
    indicate recent movement.

Areas of small and widespread landslides, affecting large parts of a slope, are classified
as ‘ landslide zones’. They are divided into two groups:

−  Landslide zone with predominantly recent or active landslides, and

−  Landslide zone with predominantly fossil or old dormant landslides.

In accordance with Australian Geomechanics Society guidelines, based on ‘Landslide
Types and Processes’ (Cruden and Varnes, 1996), a landslide is defined as a downslope
movement of a mass of rock, debris or earth. This broad definition includes a variety
of failure modes and is not only limited to slide− type failures. Ground subsidence and
collapse are excluded.

Based on geotechnical principals, the material involved in a landslide may be either ‘ rock’
(a hard or firm mass that was intact and in its natural place before initiation of movement),
or engineering ‘soil’ (an aggregate of solid particles either transported/sediment or formed
by weathering of bedrock). Soil is further divided into ’debris’ (more than 20% of material
coarser than 2mm) and ‘earth’ (more than 80% of material finer than 2mm).

There are five kinematically distinct types of landslide movement: fall, topple, slide, spread
and flow. Based on available data, the most common types of landslide in the study area are:

−  Slides −  (‘ landslides’ in more restrictive use of the term) refer to movements of material
    along recognizable shear surfaces or zones. Shear surface may be curved and concave
    (rotational landslides) or roughly planar (translational landslides). Within the study area
    these landslides are commonly of rotational type and developed in engineering soil
    (Tertiary sediments). They are further divided on shallow landslides with depth less than
    5m, and deep landslides with depth over 5m. Due to the absence of relevant information
    from the historic data depths have to be estimated for large numbers of landslides based
    on other morphological attributes. Slides are also shown on a separate map that
    represents areas determined from modelling techniques to have a potential for this
    type of failure (Map 5).

Damage

Geology

Geomorphology

Further Information

−  Falls and topples −  Falls refer to detachment and very rapid movement (falling, bouncing
    and rolling) of material from a steep slope. Toppling failures are distinguished by forward
    rotation about a point below the centre of gravity of the displaced mass. Landslides within
    this group are commonly falls combined with some toppling (Cataract George and Bradys
    Lookout) and developed in rocks (Jurassic dolerite and Tertiary basalt) on steep slopes
    or cliffs. Falls are also shown on a separate map that represents areas determined from
    modelling techniques to have a potential for rock fall (map 4).

−  Flows −  Flows refer to a spatially continuous movement of material where inter− granular
    movement predominates over shear surface movement. Within the study area earth
    flows are the most usual types of flows. They often developed as a second movement
    in the toe area of slide type movements in Tertiary clays. At the moment there are no
    known examples of debris flows in the study area. Modelling techniques employed
    suggest that the likelihood of this type of feature is low although not impossible.
    For these reasons a potential debris flow map was not produced for this study area.

It is known that Launceston’s buildings and other urban infrastructure (roads, water lines
etc.) have shown signs of recurring damage over the years. In some obvious instances
damage was assigned to landslide movements but in most other cases damage was
attributed to the swelling and shrinking processes in reactive Tertiary clays.

Major damage to the residential buildings caused by landslide processes is well
documented for Lawrence Vale and Legana Beach Road. In these areas 47 houses have
been demolished from 1957 till now. The extent of this damage is shown on insets.

The majority of known landslides have been recorded in Tertiary sediments and to a
lesser extent in deeply weathered soils developed on dolerite. The complete geology
of the area is shown on Map 3 (Geology).

The relationship of landslides to geomorphology is shown on Map 2 (Geomorphology).

Further information on these maps or Tasmanian landslides in general can be obtained
from the MRT web site at                                       or by contacting the agency directly.www.mrt.tas.gov.au
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