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| Seasonality of rainfall
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' Annual rainfall trends since 1950

' in % of climatology

Annual rain trend (1950-2008) (% change)
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Does climate change exacerbate the severity ?

* \What causes the drought?

¢ |t is essential to understand the drivers of
rainfall variability
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Does climate change exacerbate the severity?

* \What causes the drought?

¢ |t is essential to understand the drivers of
rainfall variability.

* Seasonality is important
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' Time sequence of SEQ water storage level

from 1890-2009
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1950-1979

(a) NINO3.4 & SEQ Rainfall
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a) DJF, 1950-2007 (mm, total)
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Lack of consensus in IPCC-class models

CMIP3 model Australia rainfall trends (1950-1999, MAM)
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Hadley cell edges

Extent of SH Hadley Cell (Zero zonal MMS__, NCEPI)
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Changes due to a 2° poleward shift of

climatological MAM rainfall
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The IOD is trending up
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Mechanism of the IOD and ENSO impact

on Australia rainfall: SON

SON: IOD + EIl Nino

-

Higher temperature
over the southeast

Reduced rainfall

over the southeast 1 $
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Drought: a great pre-condition for bushfires

Black Saturday (7 February 2009)
» Temp =46.4°C
» Relative Humidity ~10%
» Total death: 170+
» ~2000 houses burnt




Trend in the IOD: 19 climate models

« Some of the IOD trend is attributable to climate change

Cai et al. 2009, GRL
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Global warming and IOD frequencies

from19 IPCC-class climate models: 1951-2000

Climate change

Is increasing the
frequency of positive
IOD events.
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105 2 DJF, 1950-2007(mm, total)
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The SWWA drought continues and there is a

significant reduction in inflows to dams
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j.;'Greenhouse-induced upward trends of the SAM
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CO, & SWWA rainfall

Cai, Whetton & Karoly, 2003
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Rainfall decreases while CO, increases, but
recovers in 500 years after CO, stabilises.
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e are telling three stories

Story 1: The IPO/PDO influences the impact of
ENSO on eastern Australia. When the PDO is
positive (since 1980), La Nina no longer brings
rainfall to east Australia, leading to a severe
drought.

Story 2: The Indian Ocean Dipole is trending up,
contributed by climate change, and is contributing
to droughts, rising temperature, and severe
bushfires over Southeast Australia.

Story 3: The SAM trends up (with increasing
pressure over Australia) while CO, is increasing
but reverses trend once CO, stabilises. In
response, SWWA rainfall behaves similarly.
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