
* 2010 was Australia’s third wettest year on record
* Rapid transition from El Nino to La Nina in autumn
* The period July to December was the wettest ever
* Wettest ever year for Queensland
* 3rd wettest for the NT, NSW and SA.
* 5th wettest year on record for VIC.

2010 – a remarkable year
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El Nino SST pattern
across the equatorial Pacific

La Nina SST pattern
across the equatorial Pacific

Neutral SST pattern
across the equatorial Pacific

(The thermocline is the boundary between the deep cold water
and the warmer mixed surface layer) 



Winter spring rainfall deciles
12 El Nino years

Winter spring rainfall deciles
12 La Nina years





Image: University of NSW

The Indian Ocean Dipole 

Negative phase Positive phase



Inter - decadal Pacific Oscillation?
1940’s: - Dry with dust - storms and bushfires
1950’s: - Widespread floods – 1955 Maitland
1960s: - Dry decade – 1967 Tasmanian bushfires
1970’s: - Widespread floods – Brisbane and tropical cyclone Tracy
1980’s: - Drought – Ash Wednesday bushfires Victoria
1990’s: - Floods – 1993 in Victoria – Shepparton
2000’s: - Dry decade – 2003 Canberra and 2009 Black Saturday bushfires
2010’s: - So far - floods
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Decadal rainfall for Ballarat
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Black Friday
13th January 1939



The lead up:
* 1938 - Driest July to December on record for much 
of southern Victoria

* Unprecedented heat-wave built from early January

•Approaching front with northerly winds produced
record temperatures

12th January: Adelaide 46.1C
13th January: Melbourne 45.6C
14th January: Sydney 45.3C



The synoptic chart for 13th January 1939

The synoptic chart 
Friday 13th 1939

“Black Friday”



The remnants of a 
hospital near Omeo

Image: Courtesy of Department
of Primary Industries, Victoria



Guest house destroyed near Healesville
Image: Courtesy of Department
of Primary Industries, Victoria



The timber town of Matlock was virtually destroyed
Image: Courtesy of Department
of Primary Industries, Victoria



Thursday January 12 1939



The Black Spur road near Healesville

Image: Courtesy of Department
of Primary Industries, Victoria



The devastated Victorian township of Omeo 
Image: Courtesy of Department
of Primary Industries, Victoria



Friday, January 13 1939



The ruined main street
of Wood’s Point

Image: Courtesy of Department
of Primary Industries, Victoria



Saturday January 14, 1939



The areas of Victoria affected 
by the fires of 1939



Ash Wednesday
16th February 1983



The lead up:
* 1982 - driest year for much of eastern Australia.

* Heat-wave conditions and strong winds developing
ahead of a cold front on 16 February 1983



Rainfall deciles for the year 1982 – parts of eastern
Australia driest year on record.



Dust storm in Melbourne - 8th February 1983
Photo: Trevor Farrar, Bureau of Meteorology



The synoptic chart on 16th February 1983
(Bureau of Meteorology image)



Smoke from the Ash Wednesday fires 16th Feb 1983
(Image: Bureau of Meteorology)



Massive fires near Mt. Macedon;
Crown fires race through the bush

Post blaze landscape – trees still
burning after main front had 
passed through.

(Images: Wikipedia Commons)



High intensity fire damage

Trees burnt from crown to base

Surface cover destroyed, fences
burnt down.

(Images: Wikipedia Commons)



Ash Wednesday 1983 (Image: State Library Victoria) 



Areas devastated by the Ash Wednesday fires
16th February 1983 (Image: Wikipedia Commons)



Black Saturday
7th February 2009



The lead up:
* Good rains across Victoria during 
December - increase in fuel load

* Very dry weather during January 
and 1st week of February

* Record prolonged heat-wave across southeastern
Australia

* New record temperature for Melbourne
46.4C on Saturday 7th February - strong frontal system



Australian rainfall deciles January 2009 – very dry weather 
across southeastern Australia

Bureau of Meteorology image



Synoptic chart at 11 am 7 February 2009
(Bureau of Meteorology image)



Bushfire smoke dispersal in northwest winds (NASA image)



Melbourne radar 1 pm 
7 February

(Bureau of Meteorology images)

Melbourne radar 8 pm 
7 February



Black Saturday fires (Wikipedia Commons)



Black Saturday fires (Wikipedia Commons)



Massive crown fire shoots flames
Up to 50 meters in the air

Apocalyptic scenes near
Yarra Glen at the height of
the fires 
(Wikipedia Commons)



NASA image shows smoke being carried across the Tasman Sea
to New Zealand during the fires.



Black Friday:
Friday 13th January 1939 
71 deaths, 1300 homes destroyed

Ash Wednesday:
Wednesday 16th February 1983
75 deaths, 2500 homes destroyed

Black Saturday:
Saturday 7th February 2009
173 deaths, 1800 homes destroyed



Common features:
* Drought in the lead up

* High temperatures with NW winds ahead of a front

* Low humidity - less than 8%

* Strong NW winds ahead of a SW change



Ash Wednesday 1983

Black Saturday 2009 (in red)

Black Friday 1939

(Wikipedia Commons)



Rainfall and temperature trends
1970 to 2010

(Bureau of Meteorology)



CSIRO Temperature predictions for the year 2050



Research by the CSIRO, Climate Institute and the 

Bushfire Council found that a 'low global warming scenario‘

“will see catastrophic fire events happen in parts of 

regional Victoria every 5-7 years by 2020, 

and every 3-4 years by 2050, with up to 50 per cent 

more extreme danger fire days”. .
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Maitland
February 1955



1955



Synoptic chart for 24th February 1955



Rainfall in mm recorded on 23rd and 24th February 1955
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Maitland floods 1955 
– Images Courtesy of the Newcastle City Library



Maitland floods 1955 
- Images Courtesy of the Newcastle City Library



Maitland floods 1955 
- Images Courtesy of the Newcastle City Library



Maitland floods 1955 
- Images Courtesy of the Newcastle City Library



Maitland floods 1955 - Image Courtesy of the Newcastle City Library



Brisbane
January 1974



Rainfall deciles for January 1974 
(Bureau of Meteorology)





Rainfall isohyets across the 
Brisbane River Basin for the 
5-Day period ending 9 am 
Tuesday 29th January 1974

(Bureau of Meteorology)



Images: State Library of Queensland

The floods carried this caravan from a 
sales centre five miles away and dumped 
it on a carport roof in Salisbury. 
January 1974 Brisbane 

Floodwater reaching the eaves of 
houses in the Brisbane suburb of 
Yeronga, January 29, 1974



A gravel barge wedged against the upstream 
side of the Centenary Bridge 
27th January1974

Images: State Library of Queensland

The flooded Riverside Expressway 
while under construction looking 
Towards South Brisbane 
in the background, January 1974. 



A flooded Charlotte Street in Brisbane’s 
CBD, January 1974.

Albert Street, 
Brisbane CBD, January 1974

Images: State Library of Queensland



Extensive flooding through the CBD
Brisbane 1974

Images: State Library of Queensland

Rubber dinghies traversing a 
flooded Alice Street in the CBD. 
The Parkroyal Motor Inn can be 
seen in the background. 
Brisbane January 1974



Toowoomba
January 2011



(Bureau of Meteorology)Rainfall deciles for 2010



Bureau of Meteorology

Rainfall totals 28th November 2010 to 17th January 2011



Rainfall deciles 
December 2010

Rainfall deciles
January 2010

Bureau of Meteorology



Rainfall rate measured at 60 mm per hour but probably much greater
Image: Wikipedia Commons

Disastrous flooding in Toowoomba 10th January 2011 



Rainfall intensity, frequency and duration IFD data for Toowoomba
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