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Background

A Australia hasthe largestsourceof airborne dustin the Southern Hemispherewith 70% of the
continent classifiedasarid and semtarid.

A The Australian climate (especiallyeasternAustralian climate) is greatly influenced by the

El Nino-Southern Oscillation (ENSO) phenomenonwhich is the strongestnatural fluctuation of

climate on interannual time-scalesand also affects climate conditions globally by influencing a
myriad of variables, suchasrainfall, streamflow and surfacetemperature.

A ENSO is a complex interaction of atmospheric and oceanicprocessesand the prime driver of
extreme weather eventssuch asdrought, flooding, bushfires, dust storms and tropical cyclones
and up to 50% of annual rainfall variability in northern and eastern Australia is linked to
ENSO (Figure 1).

A As aresult increaseddust storm eventsoccur in central easternAustralia during dry El Nifio
phasesof the Southern Oscillation.

A Large dust storm eventsremove millions of tonnes of fertile topsoil from inland Australia to Figure 1: Schematic representation of main
placesasfar asNew Zealand, New Caledoniaand Antarctica (Figures 2). driversof rainfall variability in the Australian
A The Lake Eyre Basin, the Channel Country and the Mallee region are the main dust source region

region in easternAustralia (Figure 3) .

This Study

A The research project will investigate the capability in utilising measures of the ENSO

phenomenain predicting dust storm activity in Australia.

A This will be achievedthrough major dynamical reconstructions or reanalysis of past weather
and climate conditions for the past 200 years or more utilising the output from the global
Atmospheric Circulation Reconstruction over the Earth (ACRE)-facilitated 20" Century
ReanalysisProject (20CR) initiative to reconstruct both upper-air dynamics, surface conditions
and then all major dust storm eventsof the past.

A The key researchquestionsthat will be addressedare:

U What werethe climatic conditionsin the long-term pastand havethey changed?
U Wil duststormsbecomemore prevalent and hastheir intensity changedthrough time?

U Canthe reconstruction of the pastclimate for the past200yearsor more including Figuré 5. Satel‘iie image of dust étbrm passing
representationof upper-air dynamicsand surfaceconditions provide an insight into the over eastern Australia on 23 September 2009
future?

U Is there arelationship betweenclimate change,low frequency climate variability and
Increasedor changingdust storm activity?

Outcomes and Significance

A Australia hasone of the mostvariable rainfall climatesin the world and observationaland
modelling results suggesthat more frequent or stronger ENSO eventsare possiblein the
future.

A Drought in Australia is probably the most economically costly climate event by reducing
agricultural output and having social impacts on rural communities Sustained drought
conditions havethe potential to reduce perennial vegetationcoverin arid and semtarid regions
and exposingsoilsto increaseddust storms activity in the future (Figure 4).

A Acceleratedrates of dust emissionfrom wind erosionhavelarge implications not only on Figure 3: The location of dust source regions in
ecosystem$ut alsofor human well-being and therefore the developmentof a better eastern Australia
understanding of how ENSO may affect wind erosionin arid and semtarid landscapess of
great importance.

A The reconstruction of the ENSO history using longer-term meteorological data, reanalysis
output, historical records, and other proxy data than may otherwise have beenavailable (using
the ACRE-facilitated 20CR project outputs) provides a far more lengthy and detailed global
picture of past ENSO and other climate variability thereby allowing recent climate variability to
be assesseffom along-term i mu-p r 0 YparIpective

A The resulting datasetcan be usedto better understand the range of past, presentand future
climate variability and the influence thesehaveon the dust storm activity in Australia. In
addition the information gainedcan provide an independentmeansof verifying climate
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model simulations. ot - o]

A The scientific community is well aware that climate changeis happeningto somedegreeand o 4 5 A s - =
Australia Is already starting to experiencethe effects In order to employ adaptation and Figure 4: Normalised Difference Vegetation
mitigating measuredt is alsonecessaryto understandthe underlying mechanisms Index September 2009
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