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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
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Average Annual Rainfall

Weipa
Alyangula
4

Millimetres
3200
2400
2000
1600
Rockh
. ockhampton 1200
Birdsville C 0. Bundaberg

Camarvon®, | 7 1 i 1000

) + Meekatharra , Dodnadatta 1
q L-I'Il'?l'tﬂl'l ) 800
200 Marres |~ Tibooburra 500

Cook Tarcoola

_Kalgoorlie-Boulder " . : AN"‘u \_ -

Balladonia . Ceduna .y varhes
g py! w0 * : 400

oy Elliston "'"f'f! (a8 . ~—yMildura )
_ Esperance port’ i/ phoeLaney | 300

i2n Albany Lincoln == My, i
& fioeshar 200
Average Rainfall 5.
Warmamboal
Annual ;
PBased o0 8 ooyear olimatslogy (1881 1w 1850) Cape Grim {E’
B Commonwealth of Australia, 2005 St. Helens
Strahan Swansoea

HOBART



Trend in Annual Total Rainfall 1950-2008 (mm/10yrs)
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Trend In
Summer
Rainfall 1950-

2008
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Trend in Autumn Total Rainfall
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Trend in Winter Total Rainfall 1950-2008 (mm/10yrs)
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Trend in Spring Total Rainfall 1950-2008 (mm/10yrs)
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WA annual rainfall ttimeseries

Annual Rainfall - Western Australia
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Winter rainfall in SWWA with 11

Rainfall (mm)

G600 -

550 |

500 -

450 -

400

350

30

[

25

[

200

year moving average

Winter Rainfall - Southwestern Australia

Australian Bureau of Meteorology

'f| "T" '['*TI““ itk

1900 1920 1940 1960 1980 2000
Year

11-year running averages shown by black murve

- 600

r 550

- 500

- 450

- 400

r 350

+ 300

250

200



Hope et al. 2010

Also: Whetton et al.



Trend in number of wet days . -60.0
1950-2008 (days/100yrs) \
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Temperature

* Rising global temperatures have been
reflected in the WA dataset

 Most warming has occurred since 1950

« \Warming most apparent in
Winter/Spring
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WA Annual mean temperature
anomaly

Annual Mean Temperature Anomaly - Westem Australia
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SWWA mean temperature anomaly

Mean Temperature Anomaly ( °C )
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Trend in Maximum Temperature

1910-2008

Annual maximum temperature
trend maps
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Annual maximum temperature
trend maps

Trend in Minimum Temperature 1910-2008 (°C/10yrs) Trend in Minimum Temperature 1950-2008 ("C/10yrs)
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Maximum temperature trend

Trend in Maximum Temperature Summer 1950-2008 (*C/10yrs) Trend in Maximum Temperature Winter 1950-2008 ("C/10yrs)
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Max and Min temperature
anomalies

Annual Minimum Temperature Anomaly - Southwestem Australia Annual Maximum Temperature Anomaly - Southwestern Australia
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* 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.
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Percentage of total land area

Drought

Fraction of Southwestern Australia in Decile 1 for June
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Percentage area of southwestern Australia with
very dry conditions (decilel rainfall) in early winter

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
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Observed Changes in WA'’s Climate
Drivers

Weakened thermal
surface gradient
Equator to pole

sub-tropical i,
jet stream @

Reduction in
weather modes
linked to rain
More southerm

trajectory of winds
linked to rain

Possible decline
of Antarctic
528 e

IOCI
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Mechanisms for rainfall decline
In WA
e 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.
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Rainfall Anomalies 1 January to 31 December 2006
Product of the National Climate Cenlre

Indian Ocean Climate Initiative

2006

Type ‘1’ patterns = dry in SWWA

Rainfall anomaly (mm)
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June/July rainfall vs ‘wet’ modes
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Increase In number of high
pressure systems- Winter

Trend in Winter Anli-Cyclone Density 1950-2006
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 Preferred location of winter storm tracks
(in red) over southern Australia

e 1949-1968 (left), 1975-1994 (right). 30%
decline In storm development

Frederiksen & Frederiksen, 2009



Potential for storm development (July)
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1975-94 NCEP
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