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Introduction
• Index of Queensland summer rainfall
• Relationship between the SOI and rainfall for 

phases (Warm and Cool) of the Inter-decadal 
Pacific Oscillation (IPO)

• Implications for SOI-based climate assessments 
or seasonal outlooks

• Seasonal Pacific Ocean Temperature Analysis 
version 1 (SPOTA-1)
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Rainfall Index: November to March rainfall averaged over grazing land region



Rainfall Index

Grazing land region: mean summer extent of Tropical Maritime Pacific air mass



Rainfall Index



Rainfall Index

Rainfall Index: positively correlated with summer rainfall over eastern Australia



Climate Indices
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Relationship between rainfall index and SOI
for different phases (‘Cool’ or ‘Warm’) of the IPO
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Average rainfall (mm Nov-Mar) in IPO phases 
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Rainfall in IPO phases – % shift from long-term mean (382mm)
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SOI and Qld rainfall (both Nov-Mar): Coefficient of Determination (r2)
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SOI and Qld rainfall (both Nov-Mar): LEPS tercile skill score



SOI and summer rainfall 



SOI and summer rainfall 



SOI and summer rainfall 

Power et al (2006) Asymmetry in 
ENSO teleconnection with regional 
rainfall, its multi-decadal variability and 
impact. J. Climate 19, 4755-4711

Cai et al (2010) Asymmetry in ENSO 
teleconnection, its collapse and impact 
on South East Queensland summer 
rainfall. J. Climate 23, 4944-4955



IPO Warm 



IPO Cool 



SOI and summer rainfall 
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Lagged SOI and summer rainfall 



Lagged SOI and summer rainfall 



Lagged SOI and summer rainfall 



IPO Warm 



IPO Cool 



Australian Rainfall (March-April)
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McKeon et al (2004). Pasture Degradation in 
Australia’s Rangelands – Learning from History
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SOI (Jun-Nov) >= +4
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Crimp and Day (2003) Evaluation of multi-decadal variability in rainfall for Queensland and other 
Australian rangeland regions using indices of El Niño-Southern Oscillation and inter-decadal variability
Proceedings of the National Drought Forum: Science for Drought, Brisbane, Queensland. pp.106-115.
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SPOTA-1 independent validation
LEPS tercile skill score outlooks for summer (Nov-Mar) rainfall 
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LEPS tercile skill score for SPOTA-1 (Oct) and rainfall (Nov-Mar)



SPOTA-1
Cool Phase PDO

La Niña



SPOTA-1





SPOTA-1

Outlook November 1, 2010 Rainfall Nov-Mar, 2010-11



Conclusions
• Inter-decadal fluctuations in Queensland’s summer rainfall, as well 

as inter-decadal fluctuations in the relationship between the SOI and 
rainfall, are associated with a shift in the frequency distribution of 
SOI values between ‘IPO-Warm’ and ‘IPO-Cool’ phases, coupled 
with a non-linear relationship between the SOI and rainfall

• Assessment of rainfall probabilities based on simple (e.g. tercile) 
classifications of rainfall and SOI values is therefore problematic, 
particularly for high SOI values 

• However this may not mean the ‘end of the world’ for statistically-
based climate risk assessments

• In fact, gaining a measure of the ‘IPO’ through direct SST 
observations can overcome problems associated with non-
stationarity in the ENSO-rainfall relationship and improve both the 
lead time and accuracy of statistically based climate risk 
assessment. 



Thank you

Questions?
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