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i Introduction

- Observed Climate Change in SW WA
* Reasons for the Changes

* Projected Future Change
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Trend in Mean Temperature
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What changes have we seen?

Annual Mean Temperature Anomaly - Southwestem Australia

Australian Bureau of Meteorology

11-year running averages shown by bladk curve
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What changes have we seen?

Trend in SST for the Australian Region (°C/10 yrs) annual 1900-2008
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About 20cm in the past 100 years

Time (years)

Time series of Fremantle sea level (one year running mean)
with the linear trend of 1.54 mm per annum in red. (10CI)
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e What changes have we seen?

Trend in Annual Total Rainfall 1960-2008 (mm/10yrs)

PERTH METRO (1876-2008)

—— Annual Total
=== 30-year running mean W
------- All-yaar mean (854 mm)

50.0

Recent 30-year mean (780 mm) —
Recent 10-year mean (733 mm)

S

30.0
20.0
15.0
10.0
5.0
0.0
-5.0
-10.0
-15.0
-20.0
-30.0

I EEEEEEEN
23

400

1876 1886 1BBG 1906 M6 1926 1936 146 1BGE 198G 1976 1986 1H3E 200G m -
& G i -

Year




B Australian Government

5 e WWhat changes have we seen?

 Declining rainfall in SW WA suggests fewer and generally weaker
cold fronts, particularly early in the season

e Significant decline in tropical cloud band interaction with fronts

* Decline in moderate rainfall events (20-40 mm)

e Swan River flood events have declined - consistent with rainfall |

Dark blue: 19491975
Light blue: 1976-2002

Perth Airport June and July -
Average number of rainfall
3, days per year in 10 mm
: intensity bands for two epochs
I i .

IOCI 2005
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Weakened thermal
surface gradient
Equator to pole

IOCI

Weakened =

Large scale changes in atmospheric st
circulation patterns have been
observed since the 1970s i

J ;
linked to rain ' o EUEEREUEE

More southern
trajectory of winds
linked to rain

Possible decline
of Antarctic
523 ice

In southwest WA

» Average surface pressure
has increased

» The favoured region for
winter storm development
has shifted away
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Preferred location of winter storm tracks (in red) over southern Australia
 1949–1968 (left), 1975–1994 (right). 30% decline in storm development
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Carbon dioxide at Cape Grim, Tasmania
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- Natural Variability?
« Ozone hole?
e Land use change?
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Murti-MobpeL AveraGEs AND AssesseDd Rances FoR Surrace WaRMING
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ProJecTED PATTERNS OF PRECIPITATION CHANGES
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Figure SPM.7. Relative changes in precipitation (in percent) for the perod 2080-2089, relative to 198071998, Valies are multi-mode|
averages based on the SRES A 1B scenario for December to February (feft) and June to August (right). White areas are where Jess than
66% of the models agree in the sign of the change and stippled areas are where mare than 20% of the models agree in the sign of the
change. {Figure 10.9}

IPCC Fourth Assessment Report 2007
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Sea level rise by 2100 — 18 cm to 76 cm  (IPCC AR4)
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The Third Assessment Report prajecions are Indicated by the shaded regions and the cunied Ines are the upper
and lower Imis. The AR4 prajeclions are the bars piotted at 2095, The Insst shows 523 level obsenved wiih sateiit
aimeters from 1993 o 2006 (yelow) and observed wiN coasial 5e3-evel measurements from 1990 1o 2001 (bue).
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A continuing decline in rainfall in SW WA implies continuing decline
In frequency and intensity of cold fronts

A possible decline in the frequency of winter tornadoes emrc res. Rep. 129)
« Strong fronts are likely to continue to occur, even if at a reduced
frequency, with increased coastal erosion/inundation risk due to
Increasing sea levels
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o Tide in metres to LYWM Fremantle Recorded Predicted =

-Z0
UTZ + 08:00 hrs (WST)
Barrack Street
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frosr Can we learn from the past?

TC Alby - April 1978 _
Floreat? '
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