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Abstract 
As one of the most arid continents, Australia is exposed to drought and water scarcity. The changing 

climate is likely to intrigue more drought occurrence and make water scarcity more severe. In this context, it 

is important to investigate the influence of climate change on drought and water availability in Australia.  

This study aimed to investigate the possible change of potential evapotranspiration (ETp), drought 

occurrence, and runoff under future climate scenarios, thus providing useful information to mitigate the 

adverse impacts of climate change on crop production and water resource management. In specific, four 

inter-related studies were carried out based on widely used empirical ETp models, random forest method, 

statistical indices, standardized precipitation evapotranspiration index (SPEI), Xinanjiang model, and a three-

way analysis of variance. Findings from these studies suggested that: (1) radiation based models including 

Jensen-Haise, Abtew, modified Makkink, and Turc and temperature-based model Hargreaves were able to 

reasonably estimate ETp rates, capture its temporal evolution, and periodically oscillation; (2) random forest-

based ETp models generally outperformed empirical ETp models which required the same climatic inputs; 

(2) ETp was likely to increase in the future and the increase could be mostly explained by the increase in 

temperature and solar radiation; (3) Droughts, especially for moderate and severe droughts were also likely 

to increase and the increases in spring and winter were larger than that in summer and autumn. The increase 

in ETp explained more of the change in drought than the decrease in rainfall did; (4) There were obvious 

decreases in spring and winter runoff whereas the mean changes in summer and autumn runoff were subtle. 

The changes in runoff were consistent with the pattern of changes in rainfall and the difference in ETp inputs 

barely influenced runoff projection; (5) GCMs, RCPs, or their interaction generally were the dominant factors 

resulting in uncertainty in the projections of ETp, drought, and runoff in future climate scenarios.  

This study confirmed the increase in air evaporative demand, drought occurrence, and water scarcity in 

eastern Australia and highlighted the necessary to for farmers and policy makers take measures to adapt to 

the changing climate. The possible measures include cultivating drought-resistant varieties, adjusting the 

planting structure, improving the capability of drought forecast, and changing the seeding windows 

accordingly.  

Keywords：climate change; potential evapotranspiration; random forest, drought; runoff; uncertainty; 

eastern Australia
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