


CARBON DIOXIDE OVER 800,000 YEARS
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Carbon Balance — annual flows
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Annual Fossil CO, Emissions: Global

Projected Gt CO, in 2023
16 Gt - Projected total emissions growth: +1.1% (+0.0% to +2.1%)

Coal 15.4
A 1.1% (-0.1% to +2.4%)

Oil 12.1
A 1.5% (+0.6% to +2.3%)

Gas 7.8
A 0.5% (-0.9% to +1.8%)

Cement 1.6
A 0.8% (-0.7% to +2.4%)

Non-fuel emissions

1960 1970 1980 1990 2000 2010 2023

projected



420

CO; mole fraction (ppm)
w
h
o

W
e
o

Cape Grim CO, (ppm)

Atmospheric CO; at Mauna Loa Observatory

400

380

Scripps Institution of Oceanography
NOAA Globai’Monitoring Laboratory

400

380

360

340

SCRIPPS 1usriwrian ar

CMOEAMNOMSRAPHY w :
UC San Diegio V 1a

1960

1970

1970

1980

1980

1990
Year

2000

2000

2010 2020

2010 2020

2030






Latitude (*)

® Darwin

Sﬁg'leﬁ’

ey

"“1Canberra,
g i

E T

Adelaide ®

'
|
|
'
|
'
|
by s
I
I
|
I

%
Melbourne "~..
[

Cape Grim

. ®Hobart
clean air or
baseline sector

Southern \
Ocean

120 125 130 135 140 145

Longitude (")




Latitude (")

WMO-GAW Global Network
120 150 180 -150 -120

4 Premier Global Baseline Station
@ Global Baseline Station

0



Some temperature and Arctic sea ice predictions made in 1972
Budyko, M. I. (1972), Man's Impact on Climate [in Russian], Gidrometeoizdat, St. Petersburg, Russia.

Sceptical Science 14 Dec 2020 (https://skepticalscience.com/)
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CH4 mole fraction (ppb)
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Methane CH,

There is a natural methane
cycle but human activity
overwhelms it.

Sources (60% human)
Natural gas leakage

Coal mine/seam emissions
Biomass combustion
Landfill

Rice paddies

Ruminants

Melting tundra (feedback)
Natural sources: wetlands &

| . termites

' GWP 28 (



It also destroys ozone

Global Monthly Mean N;O

335

330

325

N>O mole fraction (ppb)

320

315 .

2000

2010

Year

2020

Nitrous Oxide
(laughing gas)

There is a natural nitrogen cycle
including N,O but human
activity adds about 40% more

Used in medicine, recreational
drug, rocked fuel, racing cars,
whipped cream propellant

Sources

 Natural from soils, oceans
and atmosphere
60%

* Human activity
Nitrogen fertilizer
Combustion
Sewage

GWP 270
Human input of N,O about 6%
of warming



SFg mole fraction (ppt)

[
(8

=

[
o

w

Global Monthly Mean SFg

2000

2010
Year

2020

Sulfur hexafluoride

Colourless, odourless,
non-flammable, non-toxic

* Uses
high-voltage insulator

some industrial and
medical uses

sometimes in double
glazing

Can occur naturally but
now manufactured

GWP 23,500
Contributes only about
0.2% of warming



Anomaly (°C) (w.r.t 1980-2015)

GISTEMP Seasonal Cycle since 1880

1880

Seasonal cycle from MERRAZ2. Figure: NASA/GISS/GISTEMP v4
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Temperature Anomaly w.r.t. 1951-80 (°C)
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Land Temperature Anomaly Distribution
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The atmospheric level of Carbon Dioxide (COz),

a trace gas, is 418 parts-per-million (ppm)

(0.04%) and “not far above the minimum level
when plants die of CO: starvation leading to all
other life forms perlshing for lack of food"m.

ssil fuels woro formed preserving c:
energy.

@ Fossil fuel power stations utili S

energy to generate electricity a

0 the atmo phere Vegetatlo

imate change factors
: ents of global
s and balloon datasets

2 over 35 years after 1980 (4). Over

jod 1993 to 2024 the sea level rose 10

id Carbon Dioxide (CO,)
egetation to make
npounds which are

Globally,

is planned or undor cons

e Both coal anrl nuclear
preferred investment

year life. On the other hand
renewables with a life near 20
same 80 year period, will vl
and replacement four i
.production from farm lan

1p¢newables is also relevant.

eferences:
“The Enhancement and Standardization of
Climate-Related Disclosures for Investors,”
William Happer, Professor of Physles.
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Some thoughts

* Questions: why is fossil fuel lobbying so effective?
Misinformation
The Net zero dilemma, e.g. Tassie forestry (excluding firewood
Some positive points of view (World Economic Forum,vid

growth and reduced cost of PV, wi
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