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Climate Change Q&A

6 lectures - step-by-step guide to the key questions
= 8 Aug: Is the Earth really warming?

= 22 Aug: Natural vs Human causes

= 5 Sept: Future climate change scenarios?

= 19 Sept: Are impacts being overstated?

= 10 Oct: Will it cost the Earth to avoid this?

= 24 Oct: Greenhouse denial: the “pretend debate”
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° Let'S Wa|t and see ' AUSTRALIA
* Kyoto is a big effort for almost nothing

* Why should Australia do something when China and India are
the problem?

* Climate change mitigation will ruin the economy

* Population is the problem

e Carbon offsets don’t work

* We cannot upscale renewable energy

* Technology will fix the problem

* We can geo- or bio-engineer our way out of the problem

e Carbon capture and storage doesn’t work
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POPULATION GROWTH

Change of population 2007 in percent

decrease

Source: U.S. Census Bureau, International Data Base

For further information please visit: www.knowledge.allianz.com
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Source: UNEP, International Soil Reference and Information Centre (ISRIC), World Atlas of Desertification, 1997,
Philippe Rekacewicz, UNEP/GRID-Arendal
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The Three Spheres of Sustainability

Social-Environmental - Environmental-Economic
Environmental Justice Environmental ' Energy Efficiency

Natural Resources Stewardship Natural Resource Use \ Subsidies / Incentives for

Envircnmental Managemet
Locally & Globally Poliution Prevention . use of Natural Resources

(air. water, land, waste)

Environment

Sustainability
Economic
Profit
Cost Savings
Economic Growth
Research &
Development

Economic-Social
Business Ethics
Adoptad ﬁ-am the 2002 Fair Trade

University o o
Sustainability Assessment LU




Ecological Footprint of Selected Nations and South Australia (2001 Data)

Number of Planets

Humanity's

Ecological Footprint

Humanity's Ecological Footprint is
shown here in number of planets,
where one planet equals the total
biologically productive capacity of
the Earth in any one year. In 2001,
humanity's Ecological footprint

was 2.5 times larger than in 1961,

and exceeded the Earth's biological

capacity by about 20%.

Human Demand on Biosphere
Increasing Data 1961 — 2001
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_~In2001, available capacity was 1.8 global hectares per person (not taking into account the needs of other species)
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Index (1970

Living Planet
Index

The Ecological Footprint measures
the amount of nature available for
human populations, but makes no
assessment of what is required to
be set aside for plants, animals
and other species.

Species Populations Decreasing
Data 1970 — 2000

=
[N

e =
N

United Arab Emirates
United States of America

Mew Fealand
United Kingdom

Switzerland

Czech Rep.

Belgiums/Luxembourg

Germany

Metherlands,

Serbia & Montenegro

Kazakhstan

South Africa Rep.

Romania

Bulgaria

Costa Rica
Uzbekistan
Ecuadar

Thailand

Mamibia

Korea, DPR
Columbia

Papua Mew Guinea

Botswana
Guatermnala

Philippines

Indonesia

Tanzania, United Rep.
Morocco

Sierra Leone
Madagascar

Wietnam

Congo Dem. Rep.
Pakistan
Mozambigue
Bangladesh




./'/

980 1990 2000 2010 2020 2030

M Cooal mOil W Cos Nuclear W Hydro M Biomass
i Other renewables

billion tonnes of oil equivalent

2000 2020 2040 2060 2080

=== Gamaut-Treasury reference case  =Pg= SRES A1FI SRES B1

= Platinum Age =je= SRES median

& peuns
AOUSTRALIA

“un cpyce Lwt

Rising energy demand
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Ewploration and _,.--""“ Power
i i e generation
developrnent

o Blecticiy Transrmission
Refiring * it 56% and distribution
Other |
\‘ $11.3 trillion
%43 trillion

I.uurl[l Binfuiels 1% 2
EI'IEI'HH IS, 3 rilion %:
uutluuk Exploration and o

development 5as19%

T ’ Ining
EI]I]E [NGohain L

Transrrission 1 e “a,_‘ Shipping and
and distribution e N ports

Total investment = $20.2 trillion (in $2005)
{5 . .
nE Table 10.1 New entrant capital costs (nominal 2008-09

INTERNATIONAL capital cost estimates)
ENERGY AGENCY

Technology Capital cost ($/kW capacity)

Brown coal

Black coal

1038
1734

Combined-cyele gas turbine® 1071

Gas turbine 734

a A combined-evele gas turbine generates electricity through the combustion of gas in a gas turbine, and captures
waste heat from the combustion to generate additional electricity with an anxiliary steam turbine.

Source: ACIL Tasman, Fuel resource, new entry and generation costs in the NEM: Report 2 = data and
documentation, aceessed 6 June 2008, <http://www. nemmes.com.au/peplanning 410-0000. pdf =,
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Figure 4.1 The 20 largest greenhouse gas emitters: total emissions and
cumulative share (%) of global emissions, c. 2004
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Figure 4.2 The 20 largest greenhouse gas emitters: per capita emissions
excluding and including emissions from land-use change and forestry,
c. 2004
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Trajectory of Global Fossil Fuel Emissi
ASSUMED DECARBONIZATION IN THE T —

35 IPCC SCENARIOS FOR 2000-2010
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Fate of Anthropogenic CO, Emissions (2000-2007)
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Canadell et al. 2007, PNAS (updated)




Decline in the Efficiency of CO, Natural Sinks

Fraction of all anthropogenic emissions that stay in the atmosphere
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Projections of surface temperatures
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Likely effects of emission reduction
5.5-7.1C

Business rise in global

as usual temperature
No action taken p

SOURCE: MET OFFICE
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2005: Hurricanes Kalrina,

Rita & Wilma, USD 65bn

2004: Hurricanes Charley,
Frances, Ivan & Jeanne, USD 29bn

*

1999; Storms Lothar &
Martin, USD 10bn

1992: Hurricane Andrew

USD 22bn
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Projected January Temperature Difference, 2000 to 2050  Temp Diff (deg C) Projected January Temperature Difference, 2000 to 2100  Temp Diff (deg C)
[0 [ ]-10
[ o-1 o1

Min Temp =-0.9 -2 Min Temp =-0.4 -
Max Temp = 11 - Max Temp = 27.5 s
Mean = 2.3 -5 Mean = 5.7 s
Standard Deviation = 2.2 5o Standard Deviation = 5.9 ;o
N 0-23 B 0-2s




The Last 20,000 Years seems to have been Ideal for the Development of Human
Societies. Is this a Historic “Sweet Spot” that Enabled Humans to Flourish?

IPCC (2007)
- forecast of about
Average temperature over past | 0 000 years = |15°C 2.39C. with the
band of

This is 10,000 years of uncertainty —p
climatic stability that enabled :. :
|
|

M s humanity to evolve as we
| ﬁwpﬁnshsw e know our cultures today
Agriculture
emerges Vikines in
Greenland

Little ke age
n Euope
(15th~1 Bth
centuriss)
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Table 1 Posslble climate impacts in Australia for a range of temperature increases
ge temperature increase by 2100 shown for business as usual and stabilisation targets discussed in this report — regional temperatures in Australia may vary from these values
Blodiversity and Primary
Ecosystems Industries
(Preston and Jones 20086, (Preston and
The Climate Institute 2007a)  Jones 2006}

Human Health Settlements and Impacts In the Asla- Abrupt and Large

{Preston and Jones  Infrastructure Pacific Reglon Scale Impacts

2006, The Climate  (CSIRO, Maunsell (IPCC 2007, Preston and (Preston and Jones

Institute 2007a) Australia Pty Ltd, Phillips  Jones 2008, NEF 2007, 2006, Stern 2008)
Fox (2007), Maunsell Dupont and Pearman

2007) 20086)

» Shrinkage of snow-
coverad area in the

Australian Alps by 10-40%

» Livestock heat
stress leads to
decline in milk
production

40% reduction
in livestock
carrying
capacity for
native pasture
systems
25-50%
decrease in
‘generic’ timber
yield in north
Queensland
and the Top
End.

= Annual heatwave

deaths increase
fram 134 (today)
to 165-189 in
Brisbane

Southward
spread of malaria
receptive zones
1,200-1,400 more
heat related
deaths a year in
major population
centres

Southward
spread of dengue
transmission
zone as far as
Brisbane

» Decrease in thermal
efficiency of electricity
transmissicn
infrastructure

Peak energy demand
increases in Brisbane |
Adelaide and other
cities

Increased bushfire
damage

Storm winds become
mare intense

Increases in sea level
expected to
exponentially affect
storm surge height —
causing damage to
coastal infrastructure

» 14% decrease in
Morth Atlantic Ocean
Thermohaline
Circulation, causing
regional climate shifts

= Under the A1Fl scenario, the IPCC predicts that global average temperatures could rise by up to 8°C, and perhaps more if positive feedback effects amplify
the warming effect of greenhouse gases. The impacts of this level of temperature increase are difficult to capture in current models as they are so far outside

human experience.
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Vulnerability and its components

EXPOSURE } ‘ I L SENSITIVITY

Potential Adaptive
impact capacity

VULNERABILITY
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impacts in impacts in by 2050 2015 levels
2050 2100 impacts in 2100 impacts in 2100 AUSTRALIA

I

| I :
Increased water availability in foist tropics’and high latitu ! Sun gpyop Lo
Decreasing water availability apd increasing drought in mid-latitudes and semi-arid low latitudes .

} g ! Additional people
0.4 to 1.7 billion 1.0to 2D billion 1.1 to 3.2 Billion with increase
\ 1 1 ? water stress
g

Increasing amphibian = 20 to 30% species at inc- 1 Major extinctions around the globe

extinction reasingly high risk of ektinction
1

I
ECOSYSTEMS Increased coral bleaching ~ Most corals bleaghed Widespread coral maytality

] t
< A o Terrestrial biosphere tends toward 3 net carbon source, as:
Increasing species range shifts W wildfire risk 5% L P 3 2% o ecotysisnm s1
1 i

I
Low ldtitudes :
Crop Decreases for some cereals All cereals decrease
P 1
ducti
productiiy Increages for some gereals Decreases in somé regions
Mid tojhigh latitudes

1 About ﬁ% loss
1 of coaslal wetlands

i I
Increased damage from flood$ and storms 11 1‘

2,',’;’::}'}?;3&‘,’,’;‘2:&""‘ ' 0t03 hillion 2to 15 million N
' 1 i
i ;

Increasing burden fr malnutritibn, diarrhoeal, ¢ io-respiratory and infectiolis diseases
] B

HEALTH Increased morbidity and mortalfty from heatwaves, floods and droughts 1

Changed distribution of some disea cto » Substantial burden in health services

Local retreat of ice in Long term commitment to several Leading to reconfiguration

Greenland and West metres of seaevel rise due to ice of coastlines world wide and
SINGULAR Antarctic inundation of lowdying areas

EVENTS

!
Ecosystem changes due to weakerjing of the meridional overturning circulation

1 3 4
Global mean annual temperature change relative to 1980-1999 (°C)

D ——— 2050
=4 » 2100

5-95th percentile uncertainty range
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2050 2100 impacts in 2100
! R e AUSTRALIA

10 to 15% e 25 to40% at risk of extinction

pSemi-arid / arid areas increase by 5 to 8% Sy e
CRUCE LV!

AFRICA
75 to 250 million 35010 600 million  Adgiitional people with incm:!l.d water stress

2 to 5% decrease wheat and 5 to 12% decreage Crop yield

in India ricein China | potential -
Additional people

1
i1 Upto 2 million > 1 Up to 7 million at risk of

[ flooding each year
0.1 to 1.2 billion ‘ 0.2 to 1.0 billion Adgitional people with increased water stress
1 ¥
Annual bleaching of Great Bartler Reef

3,000%0 .!-,ooo more heat related dealEus per year
=10% 1 Murrgy=Darling River flow

Decreasing water security in solnh and east Australia and p?'rts of east New Zealand
|
+5t0 +15% in Northerd Edirope >  H10to +20%
]
0 to -25% in Southern uiopo = -5 to -35%

|
|

+2 to +10% in Northern +10 to +25% i » +10fto +30%
+3 to +4% in Southern =10 to +20% i » -15to +30%

]
Potentigl extinction of about 25% Potential extinction of about
Central ; razilian savanna tree s les 45% Amazonian tree species

Water avgilability

EUROPE
Wheat yield potential

LATIN
AMERICA Many tropical glatiers disappear I Many midlatitude gldciers disappear

- i
10 to 80 million I* 80 to 180 million Adgitional people with increased water stress
..

70 to 120% increase forest
area burned in Canada

NORTH Decreased space h.atlpﬁ andlingreased space cooling :

]
increase i
potential i
]
AMERICA 1 R
: About 72% increase in hazardous 3 to 8 times increase in heat=
)

L] ozone days wave days in some cities

[ ] 10 ta 50% Arctic tundra
replaced by forest

15 ta 25% polar desert
replaced by tundra

Increase in depth of
seasonal thaw of 10to 15% 1 15 to 25%

RPE%%S:}S Arctic permaiiSg : 20 to ’ % reduction of
Arctic rermafrost area

20 to 35% decrease annual
[ ] average Arctic sea ice area

'
Increasing coastal inundation dndidamage to infrastructure dueito seadevel rise :_

Alien species colonise m

: SSI_~/|\ANLI§S and high latitude islands
Agrichitliral losses up to 5% GDP

in ww islands, up to 20%

GDP in lpw terrain islands
1 2 3 4
Global mean annual temperature change relative to 1980-1999 (°C)

2050
2100

5-95th percentile uncertainty range
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country agriculture

Industriral countries -

World

- Developing countries

Middle East and Morth Africa

Latin America

Africa

=20 =10 a 10

Change in agricultrual output potential
(2080s as % of 200 potential)
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(a) Fossil Fuel and Net Land Use Emissions (b) CO, Amount with Coal Phaseout by 2030
450
O Observations
i AT == ETA Reserves + Reserve Growth
[ Estimated Reserves == [PCC 0il & Gas Reserves
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Cap-and-Trade or Tax?

i LA (b[7f0d

That, madam? That’s just the invisible hand of the market!

e, S
COAL OFFSHORE SEQUESTRATION |
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EMISSIONS CAP-and-TRADE

* Cap reductions ensure falling emissions — in theory
* Reduce inefficiencies or overpricing

* Creates both incentives and disincentives for abatement

* Chance to profit from ‘doing the right thing’
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CARBON TAX

* Clear forward price projection = investment certainty
— removes incentives for hedge funds, derivatives etc.
— better allows for long-term business planning

* Can use current tax system

e Better hands EITE industries via carbon tariffs
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Global anthropogenic GHG emissions

(deforestation,
decay of
biomass, elc)
17.3%
g(a);(othev) Waste and wastowater
b 2.8%
Forestry = Energy supply

(C) . ( s ‘7 25.9%
s

30 -

N
o
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o
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0
G
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Agriculture
Sl - L 13.5%

1970 1980 1990 2000 2004

[ CO; from fossil fuel use and other sources || CO; from deforestation, decay and peat Residential and
commercial buildings

(] CHq from agnculture, waste and energy o NzO from agriculture and others F-gases 7.9%
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Achieving deep cuts in greenhouse gas —

of South Australia

emissions by 2050 - A potential scenario S e

= ——

— Efficiency

] Sequestration
(vegetation and
carbon storage)

— Renewables

Efficiency

B Electricity

e ———————=]

Sequestration

Emissions reduced

0O Heat (mostly

as
Renewables B

B Transport

Million Tonnes of CO2e

@ Agriculture

M Other (Ind.
Processes,
Landfill etc)

2050 emissions
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Coal 800 gigawatt-sized plants with all the
carbon captured and permanently sequestered

Muclear 700 new gigawatt-sized plants {plus replacement plants)

Concentrated solar thermal electric: 1,600 gigawatts peak power

Solar photovoltaics: 3,000 gigawatts peak power

Efficient buildings: savings totalling 5 million gigawatt-hours

Efficient industry: savings totalling 5 million gigawatt-hours,
including co-generation and heat recovery

=
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@
g
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=
R=
“d
o
=
@
@
=
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&

T Wind power: 1 million large wind turbines {2 megawatts peak power)

fuel emissions
Vehicle efficiency: all cars 60 miles per US gallan

Wind for vehicles: 2,000 gigawatts wind, with most cars plug-in hybrid
electric vehicles or pure electric vehicles

Cellulosic biofuels: using upto one-sixth of the world's cropland

0 | [ 1 1 L |
2000 2010 2020 2030 2040 2050 2060 2070

Year . Forestry: end all tropical deforestation
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OECD electricity prices,
Residential Industrial
| |
Tur

% of disposable income

0,

Food Car fuel Gas Electricity Total
on necessities

B Lowincome [l Middleincome [l Highincome [l Upperincome

44 Energy in Australia 2008
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Underground black
coal mine could bear
obligation for fugitive
emissions

Petroleum refiners could
bear obligation for transport
emissions

Y

Higher coal prices

Higher petrol prices

Coal-fired electricity
generator could

bear obligation for fuel
combustion emissions
(stationary energy)

Higher electricity prices

Lower supply prices

Meat or dairy producers
could bear obligation for
methane emissions

Fertiliser producers
could bear obligation for
nitrogen emissions

./

Higher fertiliser prices

Farmers

Higher food prices

Households




Australian 2020 carbon abatement cost curve

Cost of abatement
A$/tCOge

Avolded deforestation —
Soll €0,

Coal-to-gas shifts, new bullds —
Energy efficiency, basic materials production
Reforestation
Forest management
Afforestation, pasture

Agriculture, livestock

Conservation tillage
Resldential heating/ventilation efficlency
Refrigeration efficiency
Biofuels
L Residential lighting efficiency
L Residentlal stand-by savings
L Commetrcial lighting efficiency

— Car fuel economy
— Resldential water heating efficiency

—|; Commercial air handling
Motor systems

0 50

100

Note: Abatement opportunities are not additive to those of previous years
Source: McKinsey Australia Climate Change Initiative

° Reduction below

1990 levels, percent

@ sreakeven point

Geothermal
On-shore wind
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Figure 1.3
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Type 1: currently measurable market impacts
Type 2: market impacts not readily measurable
Type 3: insurance value against high damages

Type 4: non-market impacts

Ultility without climate change

The four types of climate change impacts
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Earlier crossover
-

Utility with mitigation

Utility without mitigation

More impacts evaluated

Present Future

Table 6.4  Decline in value of irrigated agricultural production in the Vulnerability to biophysical impacts

Industry subsector of climate change
Sheep (dryland) High
Sheep (irrigated) Very high
Global mitigation Grain (dryland) High
with CO,-e Hot, dry extreme case Grain Grrigated) Very high
No-mitigation stabilisation at stabilisation at (the ‘bad-end Beef cattle (dryland) High
case 550 ppm by 2100 450 ppm by 2100 story)

Murray-Darling Basin out to 2100 from a world with no human-induced
climate change

Dairy cattle (irrigated) Very high

Pigs (intensive) Low

Poultry (intensive) Low

Other (horticulture & viticulture) Moderate (high for wine quality)
Forestry Moderate

Fisheries High for some species, but largely unknown




@ Hawker

Legend Adelaide

= Goyder's Line
SA_Annual_Rainfall.img
<VALUE>
L_lo

B 001 - 160
[ 170-210
[ 220-280
[]290-350
[ 360-440
I 450 - 530
I 540 -520
I <0 - 750
I 750 - 1,200

Professor Barry W. Brook ( ), Sir Hubert Wilkins Chair of Climate Change, Research Institute for Climate Change and Sustainability
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Change in annual Australian GNP growth (percentage points lost or
gained) due to net mitigation costs under the 550 scenario compared to
no mitigation, 2013-2100

net benefits to
GNP growth

net costs to
GNP growth
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Table 23.1  Total after-tax per capita income (2005 dollars)

2006 2020
Reference S36 548 S42 676
Reference—relative to 2006 — +17%

550 standard technology
scenario $42 207

550 standard technology
scenario—relative to 2006 +15%

450 standard technology
scenario S42 044

450 standard technology
scenario—relative to 2006 +15%

Source: MMRF reference case and policy simulations without climate change impacts.
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Figure 11.1 P Total energy resources

Annual global energy consumption by humans

Photosynthesis

Source: National Petroleum Council, 2007 ofter Craig, Cunningham and Saige.
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Figure 20.10 Australia’s electricity generation technology shares, 450 scenario
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Figure 2: Australia’s wind resources (source: CSIRO)
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Optimal at large scale

PARABOLIC TROUGHS
CALIFORNIA

or plants

Abundant inland resources

SOLAR TOWERS SOLAR DISHES LINEAR
SPAIN CALIFORNIA REFLECTORS

U.S. Installed Solar Capacity (MW)

o

<

4o wm o oN
) U O

TN T

& & 8

0
2005 2006 2007 2008 2009 2010 2011 2012

— Solar PV ==+ Concentrating Solar Figure 4: Improved global solar radiation map for Australia, mean annual solar radiation levels, kWh/m2/day (constructed from data
supplied in ANUCLIM - data and map supplied by CRES, ANU)
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Need for diversified renewable supply... .,

Figure 3-4 —Wind Generation Vs Total Demand (3 March 2008 - 17 March 2008)
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Daily Solar vs. Grid Load (July in
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Baseload renewable power A

Heat exchanger

Power Plant

South Australian heat

v Tri-Star Energy flow anomal

v Clean Energy Australasia
v Osiris Energy

v" Origin Energy

v Callabonna

v' Deep Energy

v Inferus
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v AAA Energy

v Earth Heat

v New World Energy
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v Geodynamics
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v' Geothermal Resources
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v Torrens Energy

v' Eden Energy

v Scopenergy/Uranoz-Panax
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v" Granite Power

v' Gradient Energy
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_ Renewable liquid fuel
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HOW GREEN ARE BIOFUELS?

Biofuels are getting a bad rap as stories of rising food prices and shortages fill the news. But the environmental, energy and land use impacts of the crops
used to make the fuels vary dramatically. Current fuel sources — comn, soybeans and canola - are more harmful than alternatives that are under development.

FUEL SOURCES GREENHOUSE &ﬁggﬁﬂ I.?'Fi

GAS
* CROP LAND
EMISSIONS NEEDED TO

Kilograms of
carbon dioxide USE OF RESOURCES DURING ENGuECE

created per
GROWING, HARVESTING AND 70 MEET HALF

mega jauFe of REFINING OF FUEL OF s

USED TO Energy
CROP PRODUCE produced WATER  FERTIUZER PESTICIDE ENERGY | DEMAND PROS AND CONS

Corn
Sugar cane

Switch grass

Ethanol

Ethanaol

Ethanol

Wood residue

Ethanol, biodiesel

Soybeans

Rapeseed,
canola

Algae

Biodiesel

Biodiesal

Biodiesel

-183

high

high

low

high

high
high

low

high high 157%-262%

v lowy

low 150-250

low

med-low 30

low

Technology ready and relatively
cheap, reduces food supply

Technology ready, limited as to

| where will grow

Won't compete with food crops,
technology not ready

Uses timber waste and other debris,
technology not fully ready

Technology ready, reduces food
supply
Technology ready, reduces food
supply

Potential for huge production levels,
technology not ready

* Emissions produced during the growing, harvesting, refining and burning of fuel, Gasoline is 94, diesel is B3

Source: Martha Groom, Unrersity of Washmgton; Elizabeth Gray, The Nature Consenancy; Patricia Townsend, University of Washington; & published in Consenvation Biology

SEATTLE P-]




Figure 4.7

Levelisad cost ranges for various technologies
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Garnaut: $3B to R&D and demonstration
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Figure 16.6  Interaction between carbon pricing and deployment support™
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Renewable Energy Cost Trends

Levelized conts/kWh In constant $2000°

Wind
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Factors Contributing
to Cost Reduction

- Scale-up 37%

- Volume Production 21%
- Tech Development 42%
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Tech Cost (MWHh) Lead time (yr) Cost rdn (% pa)
Solar Thermal 80- 100 2-5 5
WENE 80- 100 3-10 4
Wind 55-70 Now 1
Geothermal 45 - 70 10- 20 P
Biomass 40 - 130/b 3-5 2
Coal + CCS 55-110 10- 20 ?
Gas + CCS 50- 95 10- 20 ?

Coal +$40/t cp 60 - 90 2 Rising

solar thermal, wind & wave are easily expandable



Geothermal %

Solar

Wind ¢

Wave 7%

Biodiesel W
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Image © 2008 TerraMetrics

© 2008 Europa Technologies
Image NASA

© 2008 MapData Sciences PtyLtd, PSMA
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1980s

MARTIN COOPER
Conceived the first portable cellular phone

and led the 10-year process of bringing it

Today
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10 STEPS
TO HELI
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L LLCO
~ HABR

By University
w & | ofAdelaide
" dimate
change
o ) Professor
BARRY BROOK

-

OLVING clirmate
change is a huge
inte rmational
challenge. Only
a concerted globaleffort,
ivolvingthe govesnments
ofallnations, will be
erough to & et dangerous
conse quences. But that said,
theindvidud actions of every-
day people are still crucial.

Large and complex issues,
like climate change, are
usually besttackied by
breaking down the problem
Into manageable bits,

For carbon emiss iors, this
means reducing the carbon
diaxide (CO2) contribution of
each and every one of the 6.5
billion people o the planet,

But whatcan you, as an
individua person or family,
do that will mest make a
difference to the big pictor?

Here are my top-10 acticn
ftems, which are both simple
to achieve and have areal
effect. They are ranked by how
much impact they make to
“Kicking the COz habit™.

MAKE CLIMATE-CONSCIOUS
POUTICAL DECISIONS

Some comment & ors saidthe 2007
federal doction was the first to be
Influenced by the stance taken by

| panles on the ssiie of

f msires).
dimaechange shouid be a

ige I
percalud by both sides of polites m a“cone
Isgsa”, ltwl Inevitably ba ma:
dby more presing concens
alicles cbary, and makoyour
vote count towards malc limato solutions
wach and wery sloction.

Them animals produce
(arge amounts of methane, wh

h of €03 v er 820-year parod.
Other types of meat, such as chickan, pork
or kangamo, produce far less emissions.

Ammmmm of a famby "
would easly outwelgh the construction

running costs of a large
0 need to art
redmeat enticely,
nags mean far 05 COz.

PURCHASE “GREEN
ELECTRICITY”

The futu re of enersy Is cleady in the
form of renewable sources such as
solar, wind, wav o power and hot rocks.
£v 0 with out imate change, thece are limit
tosvalable ofl, natural gas and coal,
“Groen power" & electrc
from renewable technolaglos,

50 Ica. A MO pRople ke
scheme, ,zw,larnwmmw nd |
reduce the cogt of dovelopment.

MAKE YOUR HOME
ENERGY EFACIENT

We all unthinkingly
e o lights onwhen
we are fiot in a mom,
switch off the I by the
stead of of
thewall, Fre L the heatar

@.cf habit -~ 3 bad Fabit
an brsak, With [ust 2 Uitie
are.
Behaviour chan ge U hehaart
of most Indwdual actons onraducng our
Ind Miduai carbon footpdnt.

o balng senitle atoutyour hou sahold
anomy use, and making sum your housa s
wall Insulamd, you can make a huge dent In
¥our €03 emisson:

h, md itwill swa you pleny of maney
thatyow nolonger spend o nwasted e &gy

BUY ENERGY AND WATER-
EFF!UENTAPPLIAN(ES

th 05,
m,-n“,mgrm electronic appllances, alr
candigoners orwashing machines, lo

The moro enorgy off clent
more they'lisavey ou Inthe long i, and the
lower thek 0 Impactwil be.

Inmost cases the * payback period” - the
dfference beween the b tialco s of ahlgh
versu slow-sfficlency appilance and the lonp
term swvings ticity and water bills~ Is

ater of a few months 10 2 few yairs.

thebank,

WALK, CYCLE OR TAKE PUBLIC
TRANS PO
C v & slow way to et
e faced with & clyy

oll fwhich & run t gohally) mdcost
thetapayer hiefty amounts in road bulding
and maintenan

Ato Busingt

ot is much more

cheapor.

The main p roblem right now with
public transport Is that not enough
proplevselt.

There Is not enough ivestment
by govemment to improve the
quallyy of service and caj
to support largevolumes of

cyde and walkingtral
ing mom roads and womying about

The transition o anew taspart ysem
has tostartwith mch and every one of us.

RECYCLE, RE-USE AND AVOID
USELESS PURCHASES.

mch away and i

 use your local mcyding sanvice for
plastics, metds md paper.
T 1o got ap pliances and tools fed
than reptaced - the carkon footpr
fiing things s far lowor than making them
from wratch. Avold the tamptation t oy
usaless rinkats, |ust Becauso & feols good o
accumolate things.
There am Imits to eveything including,
st imponan t, the ablity of the
05upply people with raw mateal
sustanab ity

TELECOMMUTE AND

@ Aghtyourway
throughta Mc
nch day, Just fo sit atyour
dwaork on your
compu
Doyouneed fo fiy

canyouthir ki ent el and make
best use ofthe b en fits of the intemet to
o some of this femotel?
Telecomamvting a7 b4 an dfecive

way of dolng papemorkin your

home office, and more and

more employers afe seeh g the
nd embrach g

wasted seroplane
a huge CO3 burde

BUY LOCAL PRODUCE

Food miles am «m firmly part of the

ek uwa,olum»m; how faran

item of food has trawallad before it maches
your dinner table; andtherelore how much
€03 has been eitfed during frelghti

A better concept is probably * embodied
eneryy ", which fakes account of 3l the
carbon, waterand energy that goes Into
producing amy food or manufactumd item

therway, good rule ofthumb s that if
youbiy something that has been produced

i have alower CO; tag

OFFSET WHAT YOU CAN'T SAVE
Heolding the wiease of COz and
ather gmenhouse gases, In the
wiy s desc ibed above, Is by far

the best and most direct way o reducing our

clirate chanige Impact.
Yet some emissions are unav ol ab . For
thase, offsetting |5 aworthwhik option
This Is done by purchaging *carbon
crodits"from accredited companies, which
will then Invest those dolfars In renewable
eneryy projects or plantingtress.
id definitely not be
oe a5 & relitwely pain

penance.
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Ways to engineer a cooler planet

Scientists are publicly contemplating
last-ditch efforts to slow climate One.

g s ton payload of
change, ranging from forests of artificial o 000 fliers deployed
trees that would reduce carbon dioxide  overone year.
in the atmosphere to trillions of small
disks in space that would act as an

umbrella to block the sun'’s heat. : y e Thin
7 e refractive
screen
Axis
Earth SOLAR UMBRELLA
Disks Proposal: In 20 million launches, deploy 16 trillion
Submicrometer refracting disks in orbit between Earth and the sun

sulfate particles Orbits . o
would last up to Problems: Cost could be $4 trillion;

:-gru-de . two years in the . no effect on carbon dioxide.
balloon stratosphere. The disks

would block

1.8 percent

of solar flux Configuration

L Troposphere ARTIFICIAL TREE Proposal: Use

20 industrial-size art-

VOLCANO EFFECT million-- Processed ificial trees to filter

, Resulting

} sodium

} carbonate is
| dissolved

) and flushed

; through tree.

Proposal: Use balloons, :3?15,?: Volcano| 90,000 tons of car-

jetengines, and artillery : g bon dioxide from
to put millions of tons ;1112. the air each year.
of sulfates into the . Each tree could
stratosphere to mimic ~ Sulfur dioxide and ash filter 6.6 pounds

the cooling effects of a  rom volcanoes reduce Is captured in'the of CO, per second.
volcanic eruption solar radiation and £ the o
y cool the troposphere. with a sodium hydroxide ~ Problems: Sep-

Problems: Expensive; liquid and sent to a aration, transpot&-
tens of thousands of poc.ﬁﬂsgaeded per processing facility to be tion, and dlspo&al
month to produce enough cooling; no effect converted into a gaseous  costs are hlgh' leak-
on carbon dioxide; could cause drying of the form before it is stored. age a riskto
Mediterranean and the Middle East. e 0s Draveings are schematic A underground,

- ————— -

CO;isthen
transported o
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More information and discussion:
www.bravenewclimate.com



Climate Q&A slide sources include:
http://www.grist.org/news
http://n3xus6.blogspot.com
http://tamino.wordpress.com
http://www.realclimate.org
http://lwww.skepticalscience.com
http://www.aussmc.org
http://www.bom.gov.au/climate
http://arctic.atmos.uiuc.edu/cryosphere
http://sealevel.colorado.edu
http://cce.890m.com

http://www.ipcc.ch
http://data.giss.nasa.gov/gistemp
http://nsidc.org/arcticseaicenews
http://environment.newscientist.com/channel/earth/dn11462
http://www.woodfortrees.org
http://blogs.news.com.au/heraldsun/andrewbolt
http://www.globalwarmingart.com
http://cdiac.esd.ornl.gov
http://nature.com/nature
http://sciencemag.com

http://pnas.org
http://www.unep.org/Themes/climatechange
http://www.columbia.edu/~jeh1
http://www.metoffice.gov.uk
http://www.cru.uea.ac.uk/cru/data/temperature
http://www.woodfortrees.org
http://en.wikipedia.org
http://lwww.yaleclimatemediaforum.org
http://www.global-greenhouse-warming.com
http://www.remss.com/msu
http://climate.uah.edu

http://atmoz.org/blog
http://climateprogress.org
http://forecast.uchicago.edu
http://geosci.uchicago.edu/~rtp1/ClimateBook
http://www.ccpo.odu.edu/SEES
http://www.eoearth.org
http://www.cpc.noaa.gov
http://earthobservatory.nasa.gov
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http://scitizen.com AUSTRALIA
http://www.desmogblog.com
http://www.climatedenial.org ‘o cpuge ovet
http://www.psie.psu.edu
http:// www.agu.org/journals
http://www.esa.org
http://www.aps.org
http://publishing.royalsociety.org
http://flood firetree.net
http://www.climateaudit.org
http://julesandjames.blogspot.com/
http://icecap.us
http://www.abc.net.au/news/tag/climate-change
http://www.aip.org/history/climate/
http://ams.allenpress.com
http://climatespin.blogspot.com
http://wattsupwiththat.wordpress.com
http://hot-topic.co.nz
http://www.ukcip.org.uk
http://climatesci.org
http://blogs.nature.com/climatefeedback
http://stephenschneider.stanford.edu
http://scienceblogs.com
http://www.wmo.int
http://chriscolose.wordpress.com
http://aerosols.blogspot.com
http://moregrumbinescience.blogspot.com
http://lwww.ametsoc.org
http://www.theoildrum.com
http://dotearth.blogs.nytimes.com
http://frankbi.wordpress.com
http://lwww.layscience.net
http://lwww.energybulletin.net
http://lwww.daf.gov.au
http://www.climatechange.gov.au
http://csiro.au
http://www.worldviewofglobalwarming.org
http:/www.ncdc.noaa.gov/oa/climate




