
Australians live with a highly 
variable rainfall
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Australians live with a highly variable Australians live with a highly variable 
rainfall

THEREFORETHEREFORE
Interpreting Climate Change against this p g g g

background of  Very High Rainfall 
Variability is very importantVariability is very important
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Major components of the climate system variability
Australia has 13 major components of climate system variability

Major components of the climate system variability
Component of climate system variation Time period

Madden-Julian Oscillation (MJO) 30 – 60 days (intra-seasonal)

Quasi-biennial Oscillation 2.5 years

El Nino Southern Oscillation (ENSO) 2 7 years (inter annual)El Nino-Southern Oscillation (ENSO) 2 – 7 years (inter-annual)

Southern Annual Mode (SAM) Inter-annual and trends

Indian Ocean Dipole (IOD) Inter-annual and decadalIndian Ocean Dipole (IOD) Inter annual and decadal

Pacific-Decadal Oscillation (PDO) Inter-decadal

Multi-decadal 30 – 100 years

Global warming and Greenhouse Since late-1800’s

Stratospheric Ozone Depletion Since 1970’s

Asian Aerosols Since 1980’s

Land Cover Change Since mid-1800’s

V  L  O ill i Th d  f Very Long-term Oscillations
(e.g. Milankovitch cycles or Ice Ages)

Thousands of years

Source: Stokes and Howden, 2010, Adapting Agriculture to Climate Change





Average 1897-1905
4,900 GL/yr
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Average 1937-47
5,600GL/yr
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http://www.bom.gov.au/cgi-
bin/climate/change/timeseries cgi?graph=rranom&area=wa&season=0608&ave yr=9



Perth: reservoir water yieldy
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19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 20

Inflow 1911 to 1974 (338 GL av) 1975 to 2001 (167 GL av)
Note:   A year is taken as May to April and labelled year is start (winter) of year

Year 2001 inflows are not for a full year     



Annual Flows In Lachlan River at Forbes
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Annual Flows in Lachlan River at Forbes



Annual Flows in Murrimbidgee at Wagga Wagga



Normal Distribution of Rainfall at Burrunjuck
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Source: Shahbaz Khan, CSIRO Land and Water
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Average Rainfall Average Rainfall 
h i dh i d0.0015has increasedhas increased
but climate but climate 

i bilit hi bilit h0.001variability has variability has 
also increasedalso increased
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Climate Shifts- Implications for Water Availability
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Climate - rainfall
Extensive dry period – below 

average annual rainfall
Wetter conditions –

above average rainfall

Decreasing 
annual average 

rainfall

Increased 
observations 

of salinity 
(salinity crisis)

Decreasing 
extent of 
salinity?

Extensive vegetation clearing
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Water Resources and River 
Management Face a Double 
Whammy.....Whammy.....

Adj   •Adjustment to 
•drier cycle-climate shift to more of y
1900-1949 rainfall patterns...prudent 
to be able to deal with climate to be able to deal with climate 
patterns we have experienced.
•over allocation in period of plenty•over-allocation in period of plenty

•Adjustment to climate change-higher j g g
temperatures and lower rainfall


