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Sunlight passes through the atmosphere and
warms the Earth's surface. This heat
is radiated back toward space.

Most of the outgoing heat is absorbed by
greenhouse gas molecules and re-emitted in
all directions, warming the surface of the Earth
and the lower atmosphere.
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Mars Planets and atmospheres

Thin atmosphere
(Almost all CO2 in ground)
Average temperature : - 50°C

Earth
0,03% of CO2 in the atmosphere
Average temperature : + 15°C

Venus

Thick atmosphere

containing 96% of CO2
Average temperature : + 420°C
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Surface pressure
relative to Earth (bars)

Major greenhouse
gases (GHG)

Temperalure if . )
n0 GHG ("C) 46 18 o

Aclual temperature ("C) 477 15 47

Temperature change
due to GHG 23 +33 +0
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Energy Budget

Global Energy Flows W m™
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Human Activity & interaction with Climate

Power stations /

Factories

| Growing trees
Water vapour

mmp CO, and other greenhouse
gas emissions

Absorbing CQO, and other
greenhouse gas emissions
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Monitoring the weather from the ground




6 -12 hours at surface
to transmit data to satellite

Descent to depth
~10 cm/s (~6 hours)

Monitoring the oceans

Salinity & Temperature
profile recorded during ascent
~10 cm/s (~6 hours)

Float descends to begin
profile from greater depth
2000 db (2000m)



Computer Models
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Weather what is happening outside right now

5 Forecast chart (T+36)
! Valid 1200 UTC Mon 10 Mar 2008
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Annual Mean Temperature



Climate vs Weather

Climate is the average of local weather conditions

over a period long enough (>30 years) to provide a

reliable average that includes the inevitable peaks
and troughs of natural variability.

So climate integrates all weather and its variability
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Temperature change

- 1990 average (°C)

Temperature variation from the 1961

Warmer ——
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Temperature and CO, concentration in the atmosphere over the past 400 000 years

CO, concentration, ppmv
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~Atmospheric Carbon Dioxide
Measured at Mauna Loa, Hawaii
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The rise and fall, along the curve ,is

caused by the ‘inhalation’ of large |2 - % o o o o oo oo .

amounts of CO2 by Northern
hemisphere plant life during NH spring

and summer, and the ‘exhalation’of  ~~g-~-~----,7 My -------—-—-—-F-------

carbon back into the air during NH
autumns and winters .....
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50 years of CO2 observations show an increase of
2.2 parts per million per year

This rate of increase is extremely fast geologically
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CO, evolution

current level —»

For 650,000 years, atmospheric CO, has never been above this line ... until now
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l l Projected surface temperature changes

Geographical pattern of surface warming
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- Projected surface temperature changes for |
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The Centre for Australian Weather and Climate Research
A partnership between CSIRO and the Bureau of Meteorology CSIRO







20
10

0 tons p.c. p.a.

The Centre for Australian Weather and Climate Research
A partnership between CSIRO and the Bureau of Meteorology

CSIRO



I

Tones of Equivalent Carbon emssion
per Capital in 20008




NASA ,/ 4’ t,,,;\«

VITAL SIGNS OF THE PLANET
SEA ICE MASS

N E[=] % since 1979

CARBON DIOXIDE

0 parts per million

SEA LEVEL

0

GLOBAL TEMPERATURE
0 ° F avg. temp. since 1895
OZONE HOLE

million square miles (latest)

%8 mm since 1902

http://climate.nasa.gov/
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Sea Level (i)
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Sea level changes

Recent Sea Level Rise
23 Annual Tide Gauge Records —_
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Sea level changes
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Carbon Penalty




Lo




Possible Actions
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ANYTHING WE DO
REQUIRES ENERGY
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Annual greenhouse gas emissions from

'standby’ power

Dustbin bags kg CO2 -e
CO2 -e per year per year
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Things we can do ...
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Things we can do ...
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Things we can do ...

ather and Climate Research
ind the Bureau of Meteorology




Things we can do ...




Hydro Power

Long Distance
Powerhouse Power Lines
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Wind Power




Solar thermal
(Hot Water) } olc
Hot water return
b
Temperature E,an:frr
sensor \
v L
Pum .
controller Pump
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Solar hot water evacuated tube collector. Solar hot water panel with roof-top tank




Solar Power
(photovoltaic)

Option 1 -
Equipment needed
to generate solar
electricity and
feed it into the

Energy Grid

electricity grid.
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Geothermal

Power

Power extracted from
heat stored in the earth

10.000 feet




How the Proposed Renewable
Energy Network Might Look

@® SolarCSP A Wind ) Hydro

| Solar PV | Biomass €. Geothermal
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'Final thought

Even if your action won't

make a huge difference ...

think of what happened if

/ billion people did the
same thing.

So, why not start making !

your little contribution! e A
i o
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Weather & Energy Research Unit (WERU)
Dr Alberto Troccoli

Phone: 02 6246 5759

Email: alberto.troccoli@csiro.au
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Doesn’t it make yu feel insiificam‘?

Thank you
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Monitoring the weather from the ground
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