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We are facing a global climate crisis.
We must reduce CO, emissions to net-zero by 2050.

Notwithstanding that CO, is essential for life.



A Reality Check on Climate and Net-Zero

Is the climate changing?
Is CO, driving global warming?

Can we achieve net-zero?



Yes



Holocene climate cycles
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Global ocean warming
since the Little Ice Age



Satellite Atmospheric Measurements
Since 1979



Is the climate changing?

. Are extreme events unprecedented?






Hurricanes: the historical record
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Hurricanes: the historical record

1850 1900 1950 2000






Drought: What are the historical trends?

Global integrated drought monitoring and prediction
system

Zengchao Hao, Amir AghakKouchak &, Navid Nakhjiri & Alireza Farahmand

Scientific Data 1, Article number: 140001 (2014) | Cite this article

41k Accesses | 280 Citations | 301 Altmetric | Metrics






Heat domes: unique to the present?






2023
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The study team found little evidence that large floods have
become more or less frequent from 1966 to 2015



Is CO, driving global warming?



Is CO, driving global warming?

 No evidence from the past that CO, Is a driver



CO, and Temperature during the Cenozoic
(last 65 million years)

Vinos, 2022



T and CO, from ancient air bubbles in ice cores
during the Ice Ages (last 400,000 years)
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CO, lags behind temperature
by —800 years.

Temperature is driving CO,
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CO, and Temperature during the Holocene Interglacial
(last 12,000 years)

Monnin, 2004



Is CO, driving global warming?

e CO, Is a minor greenhouse gas
» 420 ppm
» Narrow absorption band
e H,O Is the main GHG
» 25,000 ppm
» Broad absorption band






Is CO, driving global warming?

. Climate models amplify CO, warming with H,O

» Minor CO, warming brings more water vapour
Into the atmosphere — a water vapour feedback

» This suggests that the CO, cycle is driving the
much larger water cycle, which is absurd

» No scientific evidence, unproven hypothesis
» Therefore, climate models run too hot



Coupled Model Intercomparison Project
(CMIP5 and CMIP6)
VS
measured surface temperature (HadCRUT4.6)



Coupled Model Intercomparison Project 5 (CMIP5)
'S
Measured surface temperature (HadCRUT4.6)

CMIP6 vs HadCRUT4

Models tend to run hot.



Models tend to run hot.



Is CO, driving global warming?

. Annual CO, cycles are driven by temperature
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4= 171-12 month lead




Atmospheric CO,
» Mixing with 4x larger biosphere with a 4 year turn-over

» Concentration over time controlled by photosynthesis/respiration (T)
and ocean solubility (T)



Is CO, driving global warming?

. Temperature Is driven by solar activity and
cloudiness



Higher solar activity = reduced cloud cover

N.Marsh, H.Svensmark, (2000).
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Is CO, driving global warming?

. IPCC attributes only 25% of warming to CO,



3.3.1.1  Surface Temperature

Surface temperature change is the aspect of climate in which the
climate research community has had most confidence over past IPCC
assessmentreports. This confidence comes from the availability of longer
observational records compared to other indicators, a large response to
anthropogenic forcing compared to variability in the global mean, and
a strong theoretical understanding of the key thermodynamics driving
its changes (Collins et al, 2010; Shepherd, 2014). The AR5 assessed

that it was extremely likely that human activities had caused more than
half of the observed increase in global mean surface temperature from
1951 to 2010, and wirtually certain that internal variability alone could
not account for the observed global warming since 1951 (Bindoff et al.,

2013). The ARS also assessed with very high confidence that climate
models reproduce the general features of the global-scale annual
mean surface temperature increase over 1850-2011 and with high
confidence that models reproduce global and Northern Hemisphere
temperature variability on a wide range of time scales (Flato et al.,
2013). This section assesses the performance of the new generation
CMIP6 models (see Table AlL5) in simulating the patterns, trends, and
variability of surface temperature and the evidence from detection
and attribution studies of human influence on large-scale changes in
surface temperature.




IPCC attribution of 1.5°C warming since the Little Ice Age
e LIA to mid-20™ Century is considered by IPCC to be natural

e Up to half the warming in late 20t Century is attributed by models to CO,
e ~75% of all warming since the LIA is natural

< natural ><'50% natura>



Is the climate changing?
Is CO, driving global warming?

Can we achieve net-zero?



Can we achieve net-zero?

. Where are we and where do we need to go?



Canada’s Electrical Mix
Total = 632 TWh
81.5% green
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Canada’s Energy Demand, PetaJoules
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Canada’s Net Zero Transition

Combustion 84%
3000 Gas, oil and coal

Electrical 16%

Peta joules

Data from NRCan




Can we achieve net-zero?

e Where are we and where do we need to go?
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Can we achieve net-zero?

e \We require a 3-fold increase In electricity
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Can we achieve net-zero?

e Within 25 years



GWe

New builds to get to Net-Zero mix in
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B|g Wlnd In Net Zero |\/|Id Century Strategy
» 350 new wind farms like Blackridge Sprlng
» 10 times mol e turbiivzs
> 5 vears of glcoal produciion of Nd
» EQ years of global production of Dy
» Requires backup from gas or coal







Big Hydro in Net-Zero Mid-Century Strategy

» Site Cisa 1.1 GW projert

» Site C con<truction 2315-2)25

> ~3( “ex aams on scale of Site C. Where??
» Net-Zero would flood over 8000 km?






Big Nuclear in Net Zero Mid-Century Strateqy
» 150 new reactors
» 20 new nuclea: ey ‘er Hcaudons
> $650 Biblion
» Full nuclear (only realistic option):
= >400 new reactors
= $2.2 Trillion (our GDP)



Lowest land-use footprint
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Lowest requirement for
construction material

Source: Dr. Elizabeth Anderson



Best safety record
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ExternE, Externalities of Energy, National Implementation, European Commission,
Directorate General XlI; 1999. See http://externe.jrc.es
nextbigfuture.com



http://externe.jrc.es/
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What can we conclude?

e Climate change Is a reality of our planet

e CO, Is not an apparent driver

e Yet, Canada Is committed to net-zero

e Nuclear is our only real non-emitting option
e \We need a lot

e Good luck . ..



And some final thoughts . . .

e Better areas to invest our environmental good-
will (land use, biodiversity, peak water . . . )

e CO, Is not a contaminant, it is the essence of
life.

 Thanks to increased T and CO, we have a
greener planet.



Thank you
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