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Changes in observed WA 
Rainfall

• Increase in rainfall for most of WA
• Sharp drop in rainfall in SWWA in the 

mid-1970s
• Rainfall reduction in SWWA most 

apparent during Autumn/Winter
• Decrease in the number of rain days
• No observed change in extreme events



Average Annual Rainfall



Trend in 
Annual Rainfall 

1950-2008



Trend in 
Summer 

Rainfall 1950-
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Trend in 
Autumn 

Rainfall 1950-
2008



Trend in 
Winter Rainfall 

1950-2008



Trend in 
Spring Rainfall 

1950-2008



WA annual rainfall timeseries



Winter rainfall in SWWA with 11 
year moving average



% of winter rainfall compared to 
annual total

Hope et al. 2010Also: Whetton et al. 



Decrease in number of wet days 
1950-2008



Decrease in number of wet days 
1970-2008



Perth Airport 
June/July

Average number 
of rainfall days 

per year 
categorised by 
rainfall amount  

(IOCI)



Temperature

• Rising global temperatures have been 
reflected in the WA dataset

• Most warming has occurred since 1950
• Warming most apparent in 

Winter/Spring



WA Annual mean temperature 
anomaly



SWWA mean temperature anomaly



Annual maximum temperature 
trend maps

1950-20081910-2008



Annual maximum temperature 
trend maps

1910-2008 1950-2008



Maximum temperature trend



Max and Min temperature 
anomalies



Observed Changes in Extreme Temperatures

• Increasing trend in hot days and hot 
nights for Australia

• Decreasing trend in cold days and 
cold nights

• No consistent trends in WA of warm 
spell duration, hottest day, etc.

Australian trend



Drought
• Some of the driest 

years on record 
have occurred in 
SW WA since 1975

• Very few wet 
years since 1975 
so little opportunity 
for water storage 
replenishment

Percentage area of southwestern Australia with
very dry conditions (decile1 rainfall) in early winter



Observed Changes in WA’s Climate 
Drivers

IOCI



Mechanisms for rainfall decline 
in WA

• Decrease in the number of occurences
of MSLP patterns conducive to rain

• More stable atmosphere -> less 
potential for storm growth

• Ozone depletion-> change in 
• Brown cloud.



MSLP pattern and rain anomaly

MSLP patterns Associated rain anomalies. 
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June/July rainfall vs ‘wet’ modes
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Increase in number of high 
pressure systems- Winter



Favoured region for winter storm 
development has moved eastwards

• Preferred location of winter storm tracks 
(in red) over southern Australia

• 1949–1968 (left), 1975–1994 (right). 30% 
decline in storm development

Frederiksen & Frederiksen, 2009



Potential for storm development (July)

1949-68 NCEP

1975-94 NCEP

300hPa Streamfunction Amplitude

1997-2006 NCEP

Frederiksen & Frederiksen, 2009



1949-68

1975-94
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Potential for storm development (May)

Frederiksen & Frederiksen, 2009




