


Climate Science, not a
new field!

® Late 18™ Century discovery that 1% of the
gases in the air absorb sun’s radiation

¢ These gases emit some of the absorbed energy
back to earth

¢ Without these gases, earth temperature would
be well below Freezing

® 19% Century, JP Fourier found earth
temperature for sustainable balance should be
lower than observed

¢ Fourier reasoned atmosphere must absorb and
re-emit radiation keeping earth warmer

& Discovery (John Tyndal) that water vapor,
Carbon Dioxide & Nitrous Oxide absorb
radiation but Oxygen and Nitrogen (98% of air)
do not!




Climate is Always Changing!

% Earth’s orbit around the sun has
Tilt, Wobble and Eccentricity

% The cycle runs over tens of
thousands

% These cycles cause natural
fluctuations between ice ages and
warmer periods

% Climate is also affected by volcanic
activity

Orbital
Eccentricity i Precession

% Current warming is due to human
activity since earth is currently in
a cooling cycle




The News isn’t good!

% If nothing is done to curb
emissions, Global mean

temperature may rise between 2.5
-4.5°C

%~ And by 2300, between 4 - 13 °C

39 models 12 models
25 models 17 models
RCP2.6 42 models 12 models

RCP4.5 32 models
RCP6.0
RCP8.5

Historical

% Unless humanity makes
substantial changes in
emissions/sequestration, by 2100
we could see CO, concentrations
not seen for 50 million years
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What are the Climate Risks?

> Sea level rise
% Up to 2m by 2100
%~ Heat and humidity

% Destructive storms

Meltwater
pulse 1A

% Qcean acidification
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Last Glacial
Maximum

2~ Food and Water Sea level rise
since the peak of

the last ice age

18 16 14 12 10

Thousands of Years Ago



Waiting to See Not an Option!

If we cut all emissions

today, we would still see

Peak at 1200 —— 2%/year emissions growth to peak

Preindustrial

CO, concentration of

400ppmv till year 3000!
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Solutions?

% There are three strategies;
% Reduce emissions of GHGs

~ Compensate for GHGs
through Climate

Engineering
~ Adapt to Climate Change
% 600 Gigatonnes of CO, to

emit before planet warms
to 1.5-2 °C
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600-Gt carbon budget

@ Historical emissions

@ f emissions peaked in 2016
@ f emissions peaked in 2020
. If emissions peaked in 2025

Delaying the peak
doesn’t give us
enough time to
transform the

economy.




Goals?

% There are five Goals
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>

>

>
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Reduce emissions

)

UNTANGLING OUR CLIMATE GOALS
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EMISSION REDUCTIONS
Decreasing or limiting the
amount of emissions that are

released into the atmosphere

Become carbon Neutral-.

Net Zero on CO2
Net Zero on GHGs

Carbon Negative

CARBON MEUTRAL®
An entity purchases carbon

offset credits to compensate

for its own emissions

Residual CO, emissions
are balanced by an equal

amount of CO; removal

bl
~
bl
L]
~
L]
.
b
b
-
*
-
A
-
~
L]
.
E WHAT SCIENCE SAYS WE
3 MUST URGENTLY PRIORITISE COMPENSATED BY CREDITS
E o
H ———
£ Seaa.
& il
&
5
= ¥
£
(=3
3
Tirne

€0, REMOVAL

BALANCED BY

MET ZERO GHGs
Residual €O, and other GHG
emissions are balanced by an

equivalent amount of CO; removal

CARBON NEGATIYE

The amount of CO, being removed
outweighs the equivalent amount

of GHGs being emitted

RESIDUAL GHG EMISSIONS MORE REMOYED

BALAMCED BY

Mote: GHG = Greenhouse gas. “Cartan newtral and net zero CO, are scientifically synonymaus, being a ‘state of balance between the €O, amitted inta the atmosphere and the

CO, remaved fram it In practice, many compganias and other entities claim carson newtrality for their products, ar even far their entire cperatians, by buying carbon oifset credits to

[thearetically] compensate for the GHG: emitted. But offset credits can be of warying and dubious guality, and can came from prajects involving reductian, avoidance, or remaval of GHGE.

€O, REMOVAL [CpR)

€O, REMOVAL THAH RELEASED

EnergysClimate

By 1chn Lang Creative Cammens



