
A new scientific programme called ‘Antarctica and the 
Global Climate System’ (AGCS), will focus research 

attention on the Antarctic climate and its interaction with the 
global climate. 

The programme is one of five flagship activities of the 
Scientific Committee on Antarctic Research, and 12 nations, 
including Australia, have submitted plans to address issues 
covering four main themes. 

The first theme will look at climatic change across 
Antarctica and the Southern Ocean and try to better describe 
and understand climate variability over decadal time spans. The 
work will largely rely on observational data and computer 
modelling. Research will investigate, for example: changes in 
the El Niño Southern Oscillation that might relate to 
Antarctica and the Southern Ocean; shifts seen in many post-
1970s climate indicators; and recent trends in atmospheric 
pressure and winds around Antarctica (connected with a 
phenomenon known as the Southern Annular Mode).

The second theme aims to use ice cores to better 
reconstruct the climate since the peak of the last ice age, and 
particularly over the last 10 000 years (the Holocene Period). 

When the Aurora Australis departed Hobart on her first voyage of the 
season in October, she took a ‘road map’ to the inhospitable Southern 
Ocean. The 225-page Southern Ocean Atlas is the first of four atlases 
in a series that also covers the Pacific, Atlantic and Indian oceans. The 
atlases were produced as part of the World Ocean Circulation Experiment 
(1990-2002) that aimed to establish the role of the oceans in the Earth’s 
climate and to obtain a baseline dataset against which future change could 
be assessed. About 30 nations, including Australia, participated in the 
programme, using ships to make physical and chemical observations and 
employing moored and drifting instrumentation. Satellites were used for 
global observations. Funding of Australia’s commitment to the programme 
was made through CSIRO, the Bureau of Meteorology, the Antarctic 
Climate and Ecosystems Cooperative Research Centre, the Australian 
Antarctic Division and the Federal Government’s science and environment 
agencies. Printing and international scientific distribution of the series has 
been partially funded by energy explorer BP. For details see <http://www.
woce.org/atlas_webpage/>.

A new  
international 
programme for 
Antarctic climate 
research

The Antarctic is a region where the climate records from 
observations are both short and sparsely distributed. To address 
this limitation, the ice sheet and ocean floor will continue to 
be probed for information about past climate, by drilling ice 
cores and ocean sediment cores. Antarctic ice core records are 
providing new information on climate changes on the 
continent, the surrounding sea ice and Southern Ocean, and 
even Southern Australia.

Unlike most plants, some mosses are well adapted to the 
extreme cold, dry climate of Antarctica. They can survive 

long periods in a frozen or dried-out state. However, they 
need access to liquid water to grow. When air temperatures are 
near freezing point, it is therefore important to know if mosses 
and their immediate environment are colder or warmer than 
air, and whether they can access melt-water from ice or snow. 

To identify the conditions that allow mosses to grow, and 
to predict how they may respond to possible climate cooling 
or warming, we need to know the actual temperatures at 
which mosses function. These temperatures may differ 
markedly from those recorded by weather stations.

At Mawson and Casey in early 2005, we used thermal 
imaging – using an infra-red camera – to assess and record 
surface temperatures in the Antarctic landscape. We found that 
loose gravel was usually warmer (up to two degrees) than solid 
rock surfaces (which have a larger thermal mass and take 
longer to warm up in the sunlight). Moss cushions and turfs, in 
turn, were up to two degrees warmer than gravel. Thus, gravel 
not only provides an easier substrate for mosses to cling to and 
take up nutrients, but also gives moss cushions a thermal 
advantage.

In a related experiment we looked at the effect of water on 
different moss species after cold, dry periods. Small dehydrated 
samples of moss cushions of two local species at Mawson – the 
Antarctic endemic Coscinodon lawianus and the cosmopolitan 
Bryum pseudotriquetrum – were brought back to Canberra and 
re-wetted at cool temperatures. At the end of the Antarctic 
summer it takes Bryum one to two days to regain its capacity 
for photosynthesis after rehydration. In contrast, Coscinodon 
achieves the same in two hours. Thus, changes to the 
frequency of freezing and thawing, or drying and re-wetting 
cycles, as a result of climate change, could determine which 
species does better in Mawson’s harsh environment.

In the next phase of the project we aim to determine how 
often water is available to Antarctic mosses, how long these 
‘moist’ periods last, and how these ‘windows of opportunity’ 
are used by the plants for growth.

—MARCUS SCHORTEMEYER
	 Australian National University

Given this concentrated, multi-faceted effort and the clear 
imperative for understanding the climate changes we face in 
the future, Australian Antarctic science is set to continue its 
record of major contributions to international climate 
research.

—TAS van OMMEN
	 Antarctic Climate and Ecosystems Cooperative Research  

	 Centre and Ice, Oceans, Atmosphere and Climate Programme,  
	 AAD

A key activity, and one in which 
Australia has played a significant role, is 
the calibration and understanding of 
the relationships between typical 
climate parameters (such as 
temperature) and the dozens of 
properties that are measured from ice 
cores.

The third AGCS theme aims to 
separate the Antarctic climate response 
to natural and human influences. To do 
this, researchers will develop climate 
models and run simulations to evaluate 
Antarctic and Southern Ocean climate 
responses under different scenarios of 
natural variation and human activities. 

Australian researchers will focus on the response of the ice 
sheet to warming and its consequent impact on sea level. This 
work will involve enhancing climate models, by adding 
interactions between the ocean and ice shelves, which are 
currently not included.

The fourth theme of the programme looks at how 
Antarctic climate processes influence the global climate. We 
know, for example, that the formation of deep, salty, cold ocean 
water around Antarctica has a global impact. Computer model 
simulations and direct oceanographic observations will help us 
study these processes.

The AGCS programme runs from 2005-2010. It will 
include a number of international activities throughout the 
International Polar Year (2007-2009) and will provide a 
valuable forum for the development of Antarctic climate 
science into the future.

—TAS van OMMEN
	 Antarctic Climate and Ecosystems Cooperative Research  

	 Centre and Ice, Oceans, Atmosphere and Climate Programme,  
	 AAD

The Antarctica and the Global Climate 
System programme will focus research 
attention on the Antarctic climate and its 
interaction with the global climate.  

Further reading:
Barrie Pittock. Climate Change: Turning up the heat. CSIRO Publishing, 2005.
Spencer Weart. The Discovery of Global Warming. Harvard University Press, 2003.
Also online at <http://www.aip.org/history/climate/>
RealClimate Website: <http://www.realclimate.org/>

Warm gravel 
gathers more 
moss

Above right: The false-colour thermal image of moss growing at Mawson (original image 
at top) shows that snow has the lowest temperature – about -2.1°C – followed by rocks 
and boulders and then gravel beds. Moss turfs clinging to the gravel are even warmer, at 
a steamy 3-4°C.  

Above left: Professor Marilyn Ball and PhD student Danielle Medek, from the Australian 
National University, record a thermal image of a moss turf at Casey. 

Southern Ocean Atlas

Contributor to the Southern Ocean Atlas, John Church, from CSIRO and the 
Antarctic Climate and Ecosystems Cooperative Research Centre, presents a copy of 
the atlas to Professor Michael Stoddart, Chief Scientist of the Australian Antarctic 
Division (AAD). The atlas will be keenly reviewed during the AAD’s marine science 
voyage (BROKE-West) in January 2006. 
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