
Background
This Information Paper has been prepared by the Sea
Level Reference Group, a committee convened by the
Department of Primary Industries, Water and
Environment. 

For this Information Paper, the Antarctic Climate and
Ecosystems Cooperative Research Centre, the Centre for
Spatial Information Science, CSIRO Marine Research and
the Department of Primary Industries, Water and
Environment have provided scientific expertise in
relation to sea-level rise in Tasmania. 

This paper is intended to be a concise, non-technical
summary of the state of scientific knowledge concerning
sea-level change in Tasmania during the period 1841 to
2004, but also provides projections to 2100. Subsequent
editions of this Information Paper will be produced as
new information becomes available. 

It is important to note that other factors besides climate
change can contribute to apparent changes in local sea
levels, such as subsidence or uplift of a particular
landmass. Changes to ocean currents and regional
meteorological conditions may also have a significant
effect on local mean sea level, with timescales from days
to decades. 

Observed sea-level change
Sea level in the Australia/New Zealand region has
generally risen between 1 to 2 mm/year over the last 50
years.1,2 Two of the longest continuous Australian tide
gauge records are from Fremantle in Western Australia
(92 years) and Fort Denison in New South Wales (83
years). Over these periods, the observed rate of sea-level
rise relative to the land has been 1.38 mm/year and 
0.86 mm/year respectively. 

Sea-level measurements based on an early colonial tide
gauge at Port Arthur suggest an average rate of sea-level
rise of 0.8 mm/year ± 0.2 mm/year relative to the land
in south-eastern Tasmania during the period 1841 to
2002.3 This represents a lower rate than that observed
elsewhere in the Australia/New Zealand region. However,
historical data from other sites does tend to indicate that
the rate of sea-level rise increased during the late
nineteenth century.3,4 Should this also be the case for
Tasmanian sea levels, then the rate of sea-level rise
during the twentieth century would be similar to the 1 to
2 mm/year rates evident elsewhere in the region.

An alternative estimate of sea-level rise for Tasmania may
be derived from the local sea-level datum. The Tasmanian
State Datum was adopted in the mid-1940s and was
based on mean sea level in Hobart during the period
1875 to 1905. This datum had been used prior to the
1940s, and is still in use throughout the Hobart City
Council region. The Australian Height Datum (Tasmania)
was declared in 1983, based on mean sea level in Hobart
and Burnie for 1972. The Australian Height Datum
(Tasmania) is 16.5 cm above the Tasmanian State Datum,
implying an average rate of sea-level rise of about
2 mm/year (relative to the land) over the period
1875/1905 to 1972. The uncertainty of this estimate is
several tenths of a millimetre per year.

The National Tidal Centre archives data for a number of tide
gauges around Australia, including Hobart and
Georgetown, and calculates variations in mean sea level
from these readings. These data have now been collected
for 30 to 40 years. However, this period of time is not
considered sufficient for reliable sea-level change
calculations.4 More recently, fine resolution sea-level
monitoring equipment has also been installed at Burnie
and Spring Bay as part of the Australian Baseline Sea Level
Monitoring Project and will provide highly accurate data
concerning sea-level rise around the Tasmanian coast. 
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Disclaimer
This paper is believed to provide a summary of the most scientifically accurate and defensible information that is currently

available relating to sea-level rise in Tasmania. Nevertheless, the information is limited by a lack of reliable data and is
therefore attended by a degree of scientific uncertainty. Accordingly, the authors of the paper and its publishers disclaim

any liability for inaccuracies in the paper, and persons relying upon it do so at their own risk absolutely.



Projected sea-level change
The Intergovernmental Panel on Climate Change (IPCC –
see box below) has projected that globally-averaged
mean sea level will increase by between 9 cm and 88 cm
by 2100 relative to 1990 levels. It is important to note
that a number of the scenarios used for these projections
result in an increasing rate of sea-level rise.

This range of projections reflects uncertainties in future
greenhouse gas emissions as well as uncertainties
concerning the behaviour of some natural processes. The
projected sea-level rise for the twenty-first century is
primarily a result of thermal expansion of the oceans, and
partly from a loss of water from glaciers and ice caps.
Thawing of permafrost, deposition of sediments, and
terrestrial storage of water are also taken into account.4

These global projections reflect the best available
estimates for sea-level rise in Tasmania during the
twenty-first century in the absence of any detailed
regional studies.
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The Intergovernmental Panel on Climate Change
Global climate change projections, including anticipated changes in sea level, are produced by the
Intergovernmental Panel on Climate Change (IPCC), which was jointly established by the World Meteorological
Organization and the United Nations Environment Programme in 1988. The role of the IPCC is to provide
objective and comprehensive assessments of the scientific and socio-economic information relevant to
understanding human-induced climate change, its potential impacts and options for adaptation and mitigation.
The IPCC itself does not undertake research nor monitor climatic variables. Its assessments are based primarily
on published, peer reviewed scientific and technical literature. More information about the IPCC can be found
at http://www.ipcc.ch. 

The IPCC has published three periodic Assessment Reports detailing international and regional projections for
global climate change. The most recent Third Assessment Report was released in 2001 and contains the most
comprehensive assessment of global sea-level change available at this time.

The Third Assessment Report summarises
observations and the results from several
Atmosphere–Ocean General Circulation Models used
to predict climate changes arising from a range of
possible future scenarios for atmospheric
concentrations of greenhouse gases.

The figure shows the IPCC’s combined global average
sea-level projections for a range of possible future
scenarios for emissions of greenhouse gases. The
darkest shaded area can be interpreted as the
central estimate of future globally-averaged sea-
level change. The lighter shaded area shows the
range of all Atmosphere–Ocean General Circulation
Models (AOGCMs) for the total 35 greenhouse gas
scenarios used by the IPCC. The outermost lines
represent the range of all AOGCMs and scenarios
including uncertainty in land ice changes,
permafrost changes and sediment deposition. 

Figure from Church, J.A., Gregrory, J.M. (coordinating lead authors). 2001. Chapter 11: Changes in sea level. In
Climate Change 2001: The Scientific Basis, Houghton, J.T., Ding, Y., Griggs D.J., Noguer M., van der Linden P. J.
and D. Xiaosu (Eds.). Cambridge University Press, Cambridge, p. 671. Permissions obtained by Cambridge
University Press. 



Implications of sea-level change
The potential impact of rising sea levels is not limited to
an increased future risk of inundation for low-lying
coastal areas and infrastructure. It also extends to
potential impacts on the complex geomorphological
processes that shape the coast and the stability of
unconsolidated coastal deposits.

The geomorphological impacts from changes in sea level
can vary significantly between locations and depend
upon a wide variety of variables. Generally speaking,
changes in sea level will have less impact on rocky
shorelines than unconsolidated coastal deposits such as
dunes and beaches. The effect of a sea-level rise on sandy
shorelines can be to increase erosion of the upper beach
and dunes, potentially leading to the horizontal
movement of coastline tens to hundreds of metres inland
by 2100 (based on current IPCC sea level
projections).7,8,9,10,11 Hence, detailed assessments of
future Tasmanian shoreline recession based on changes in
sea level will require specific geomorphological and
geological assessments to be undertaken.

It has been estimated by the International Geographical
Union’s Commission on the Coastal Environment that
approximately two-thirds of the world’s sandy shorelines
have been retreating over the past few decades. Less
than ten percent of sandy shorelines have been
prograding (growing) during this same period.12 Large
sections of Tasmania’s sandy coastal landforms are
currently showing signs of erosion. Only a few extensive
sections of coast are prograding, for example, parts of
the east coasts of King Island and Flinders Island.13

Extreme events
Storm surges are extreme high-tide events, which in
Tasmania, are usually associated with strong winds and
the passage of very low pressure systems over the State.
Historical storm-surge data provides an indication of the
likely magnitude of future exceptional high-tide events.
Historical data from tide gauge records are currently being
compiled and standardised from a number of sites in
south-eastern Tasmania. However, this work has not yet
progressed to a stage where it is possible to provide
reliable heights for extreme tidal events relative to annual
median5 sea level. At present there appears to be no
evidence to suggest that there was a significant increase
in Tasmanian maximum sea levels relative to annual
median sea level during the twentieth century.6

There are currently no projections available concerning
the likely future magnitude or frequency of extreme
storm-surge events in Tasmania, although a rising sea
level is likely to increase the frequency and height of
extreme sea levels relative to the land.

Further information:
The Department’s web site at
www.dpiwe.tas.gov.au/climatechange

Pittock, B. (coordinating editor) 2003. Climate change:
An Australian Guide to the Science and potential impacts.
Australian Greenhouse Office, Canberra.

Or contact the Climate Change Project Manager,
Department of Primary Industries, Water and
Environment.

Phone: (03) 6233 3230

Email: ClimateChangeEnquiries@dpiwe.tas.gov.au.
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