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There is no doubt the climate is changing —
the atmosphere is warming...
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COMPARTMENT OF THE EARTH'S SURFACE
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Climate change and ocean heat content

Change in Ocean Heat Content from the surface to 2000 m
(relative to 1955-2006)
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Observed changes in global sea-level

Global average sea level from 1860 to 2009

Beconstmcted GMSL (current)

Reconstructed GMSL (old - GRL 2006)
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Greenhouse gases naturally warm the Earth...

The Greenhouse Effect

Some sunlight that hits
the earth is reflected.
Some becomes haat i

CO:z and other gases
in the atmosphere

trap heat, keeping
the earth warm.

AL

Source: http://nirantaradrusti.wordpress.com/2010/01/15/greenhouse-effect/




But human activities are making it warmer.

Global

Source: IPCC AR4
Photo: Bruno & Ligia Rodriguez




Climate change and extreme weather

Extreme weather has
always occurred

But due to additional
greenhouse gases
in the atmosphere, the
climate system
now contains
significantly INOYE
heat compared to

50 years ago.

This means that

all extreme weather

events are

influenced

by climate change.

The SEVErity

and frequency
of many extreme

Heatwaves have became longer and hotter, The
number of recard hot days in Australia has doubled
ainge the 19808,

Australians will face e__xtrem e ;I.'I.e _atwayes

and hot days tar more often.

Global sea level has risen 0.2 m over the last
century, Coastal flooding happens more often
when starm surges occur on higher sea levels,
Further rises in sea level will drive

major impacts & aastal cities

Southwest and southeast Australia have
becoms drier,

15 these gions Aroughts e likely to
Happen sven more often

A hotter, moister glebal climate provides
maor energy for tropical cyclones.
Cyclones are likely to becoms

more intense bt lsss Geguant

Heavy rainfall svents am increasing. Record.
sea surface teamperatures fuslled recent very
heavy rainfall events on the east coast, with
damaging fooding.

Across much of Australia, when rain comes:
thems i a higher risk sfhsavy rainfall

Hotter and drier conditions have contributed to
increased bushfire weather sk in southeast
Australin.

Continued increases in hot and dry weather
will likely INCrEASE the frequancy of
lextreme fire danger digs

Extreme events have major impacts

weather events are Ho;lv qui:jkl\.:’ a{:lmd dsap;:r wea mcllucsfgmenhousa gas amis;ii(;;: _
will greatly influence the severity of extreme events our children
and grandchildren experience. CLIMATE

social 'COMMISSION

Find out more: www.climatecommission.gov.au

ﬂ;t environmental
increasing due to i

climate change. $

Sources: H ays and Heatwaves: CSIRO and BaM, 2012; Perkin 1 Alexander, 2013; Alexs 3 blaster, 2009. Cye 4: Emanuel, 2000; Wing et al., 2007, Rainfall: Donat et al., 2013a;
IPCC, 2012 3 zas et al.,, 2007; Clarke et al,, 2011, Drou and White, 2011; Church et al., 2008; Hunter, 2012,

Full references available in The Critical Decade: Extreme Weather




Heatwaves
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Aunstralian Government
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AWAF Highest Max. Temp. (°C)

01/01/2013 to 18/01/2013
Product of the National Climate Carre
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_glﬁlll\\llnl\AII}-ESION The Angry Summer — heatwaves

Severe heatwave across 70% of Australia late Dec
2012 /early Jan 2013. Temperature records set in every
state and territory

Hottest ever area-averaged Australian maximum
temperature, 7 January 2013: 40.30 C

Hottest month on record for Australia — January 2013

All-time high maximum temperatures at 44 weather
stations

Average daily maximum temperature for the whole of
Australia was over 39 C for seven consecutive days (2-
8 January)




Melbourne 2009 heatwave

200108 mean deaths
2009 deathes
2009 Max temnp (C)

26 Jan 27 Jan 28 Jan a0 Jan 31 Jan 1 Feh

Source: Vic DHS 2009




Even a small increase in average temperature
can cause a big change in hot weather.

INCREASE IN AVERAGE TEMPERATURE
—-

NEW
CLIMATE

More hot weather

Less cold weather
More record

hot weather

PROBABILITY OF OCCURENCE

PREVIOUS RECORD
NEW RECORD

Source: IPCC AR4




7
(¢}
=
.fl
L
7
>
(aa)




CLIMATE |
COMMISSION Fire Weather Index, 8 Jan 2013

Source: CAWCR




_glﬁlll\\llnl\AII}-ESION The Consequences of Bushfires

Australia has a long history of bushfires — Black Friday
1939; Ash Wednesday 1983

In 2003 large and uncontrollable bushfires devastated
several suburbs in Canberra

In 2009 the Black Saturday fires took 173 lives and
destroyed over 2,000 houses in Victoria

In 2013 large bushfires in Tasmania swept into the town
of Denalley, destroying nearly 200 properties and
forcing the evacuation of hundreds of people from the
Tasman Peninsula.




glﬁlll\\llnl\All-ESION Bushfires and Climate Change

« Climate change exacerbates bushfire conditions by
Increasing the frequency of very hot days.

Between 1973 and 2010 the Forest Fire Danger Index
Increased significantly at 16 of 38 weather stations
across Australia, mostly in the southeast. None of the
stations showed a significant decrease.

Projected increases in hot days across Australia, and In
dry conditions in the southwest and southeast, will very
likely lead to more days with extreme fire danger in
those regions.




Heavy rainfall

T Ralrfall {mim)
Aupstralian Crovernment

Burean of Metesrology

Rainfall Totals (AWAP LowRes)

22/01/2013 to 29/01/2013
Product of the National Climate Centre

hitp oo bomgav.an
i Comeniieoalth ol Ausiralia 2013, Auslralian Buread of Meleerong

Source: Bureau of Meteorology



Heavy rainfall

EXTREME

ALL-TIME DAILY RAINFALL RECORDS FOR JANUARY
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gI[_)III\\IIIII\AII-ESION Queensland 2010/11 floods

December 2010 was Queensland’s wettest December
on record

Floods broke river height records at over 100
observation stations

78% of the state was declared a disaster zone
Economic cost estimated to be in excess of $5 hillion

300,000 homes and businesses lost power in Brisbane
and Ipswich
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Ocean temperature and rainfall
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The influence of climate change on the water cycle. LEFT: The pre-climate change water cycle. RIGHT:
The water cycle operating under higher surface ocean and air temperatures. The symbol H O represents

water vapour.

www.climatecommission.gov.au




ST and Rainfall Extremes

SST anomalies
1 Aug - 31 Dec 2010
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Product of the National Climate Centre
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& Commormwoalih of Acstralia 2011, Aursiriien Buroma o Matoor




Consequences of sea-level rise

| Western Australia —
Perth region




CLIMATE toval .
COMMISSION Sea-level rise and coastal flooding

high tide with
sea-level rise

existing high tide

STORM SURGE +
HIGH TIDE STORM SURGE + HIGH TIDE +
HIGH TIDE SEA LEVEL RISE

Sea-level rise increases the base sea level and thus exacerbates the effects of a storm surge.

www.climatecommission.gov.au
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Projected increase in frequency
0.5 m. Source:

Hunter 2012

1
D T T LT T T T T R R ]

100

mm Tide Ganges [s=t to 0 at 19590)

1
e m e e e m e e e m e e e —— ——
I I
1

Cuter range of all seenarios (without “rapid ioe")
Cuter range of all seenarios (with “rapid ioe")

= TOPEE/Possidon + Ja=on -1 + OSTAY Jason -2

oo --
a0 --

= l.-lrl}__
g

EEI:I-

j E—

B, T ToT-mri SRy ERRPRS IR RpE Y (RSN RS R L S N -_

50

i

e
§

3'} el e e b ke

[

e Bl ek Rt

——— e ————

|
*
“
}
!

-_————t

————pe——— N

————m————

Global averaged projections of sea-level rise to 2100.

2011

Church et al.

0}
o
=
=)
o
0p]



Projected impacts of sea-level rise

Figure 27: Image of Adelaide in 2009 with simmulate
coastal flooding from a sea-level rise of (a) 0.5m
(b)) 0.8 m and (c) 1.1m.

Sowrce: DCCEE and Geoscience Australia, 2012




Polar ice sheets and sea-level rise
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This is the critical decade for action.
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