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The Australian climate of 2002-03 reflected the typical life cycle of an El Niño event and its impacts on the region’s rainfall and temperature. Despite the lack of truly coupled El Niño conditions, a general Australian drying trend first emerged around March 2002. By mid-June the patterns of tropical convection and persistent westerly wind anomalies over the equatorial Pacific, when combined with the sea surface temperature of the Pacific Ocean itself, indicated warm state ENSO (acronym) conditions had been established (this sentence too technical?), and El Niño became the major driver of the Australian climate of 2002 through early 2003. 

As a result, below normal rainfall was recorded for most of Australia from March 2002 until January 2003.  Analysis of rainfall records collected by the Bureau of Meteorology showed that 90% of the continent received rainfall below the long term median for the 11-month period March 2002 to January 2003 (Figure 1), with 56% of the country in the lowest 10% of recorded totals. (Australia-wide rainfall records commenced in 1900.) 

The impact of the widespread rainfall deficiencies was exacerbated by high potential evaporation rates in response to the very high daytime temperatures (Figure 2). The Australia-wide high maximum temperatures recorded during the period were the result of interannual temperature variability, largely associated with the dry El Niño related conditions, overlayed on the longer term warming trend - also evident at the global scale.  In all, the period from March 2002 to January 2003 (Figures 2 & 3) saw a maximum temperature anomaly of +1.51°C; 0.61°C above the previous March-January record set in 1980.

Impacts of the hot and dry conditions were numerous, and effects continued to be felt well into mid 2003.  Dust storms were prominent over the interior, with one massive dust storm reaching the coastal cities of Sydney and Brisbane on 23 October 2002 (Figure 4). Disturbingly, even well after the El Niño had waned, clouds of dust moved across Melbourne on 6 June 2003, a situation symptomatic of the slow recovery from severe drought conditions in south eastern Australia.  

The exceptionally dry and hot conditions during the 2002/03 summer fire season resulted in large and devastating bushfires in Queensland, New South Wales, Australian Capital Territory (ACT), Victoria and Western Australia. In total, over 3 million hectares were burnt, more than 500 houses destroyed and eight lives lost. The massive south eastern bushfires (Figure 5), started by lightning strikes in early January 2003, joined to form a complex stretching from the ACT through the New South Wales Alps and deep into the Victorian high country, burning for 59 days. This fire was the 3rd largest fire known in south eastern Australia, after the December/January (“Black Friday”) fires of 1939 and the February (“Black Thursday”) fires of 1851. 

Water restrictions were introduced in many areas after water storages reached low levels in many parts of eastern Australia.  Despite some reasonable rains in early to mid 2003, a number of major water storages remained below 10 per cent  of capacity (Figure 6) by early May 2003. 

Australia’s agricultural sector was undoubtedly the hardest hit. The Australian winter 2002 crop (e.g., barley, wheat, canola and winter pulses) was estimated by Australian Bureau of Agricultural and Resource Economics at only 16 million tonnes, well down from 37 million tonnes the year before.  Apart from the immediate losses, longer-term impacts will also accrue due to losses such as that of cattle breeding stock, and in some locations loss of orchard and viticulture plantings.  Consequently, the Australian Government has provided a 3-year drought assistance package to farmers and affected rural businesses at an estimated cost of around AUD900 million. 

Australian Bureau of Statistics projections suggest the cut in total value of agricultural production, largely due to the drought, to be approximately $5 billion for the 2002/03 financial year. This equates to approximately a 1 per cent drop in Australia’s Gross Domestic Product, an outcome approaching that of the 1982/83 El Niño event. However, the total economic, social and environmental costs of this drought may never be fully assessed, and it is highly probable that some impacts will prove irreversible.

The 2002-03 drought was a truly devastating event in Australia.  While such slow onset natural disasters cannot be eliminated, improved climate forecasting is one way in which the nation can prepare for them.  The ability to forecast seasonal rainfall and temperature anomalies has improved enormously in recent years due to improved ocean monitoring and careful analysis of past data; advances in coupled modelling of the ocean, land and atmosphere promise further progress.  Probability forecasts of seasonal conditions are increasingly gaining acceptance in Australia as risk management planning tools for climate sensitive activities such as emergency service preparedness and land management.  The 2002 El Niño event and the associated dry conditions over eastern Australia were successfully predicted several months in advance enabling some planning action to be undertaken in areas such as forest fuel reduction, stocking rates, cropping regimes and water conservation, thereby helping to minimise the overall effects of the event.

For more information contact:
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Figure 1 Rainfall deciles for the period March 1 2002 to January 31 2003
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Figure 2 Maximum temperature anomalies for March 1 2002 to January 31 2003
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Figure 3 Australia-wide March-January (11-month) mean rainfall and maximum and minimum temperature anomalies
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Figure 2 The east Australian dust storm of October 23, 2002. Image produced by the Commonwealth Bureau of Meteorology from data collected by the Chinese weather satellite FY-1D.
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Figure 3 Bushfires rage over south eastern Australia on January 13 2003.  Image courtesy Jacques Descloitres, MODIS Rapid Response Team at NASA GSFC
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Figure 4 Murray Darling Basin water storages as at  April 30 2003. Image courtesy of the Bureau of Rural Sciences
