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Climate Change:
We’re Screwed!

It’s Our Fault!

It’s Going to Get Worse!

There’s Nothing We Can Do About It!



Introduction to Me – Dr. Adam Fenech
• PhD (Toronto) Geography

• Research Climatologist at Environment Canada 1987-

2012

• Shared in the 2007 Nobel Peace Prize

• Worked for Harvard University 1992-94

• represented Canada at international climate 

negotiating sessions

• wrote climate policy speeches for Canadian 

Environment Ministers

• authored Canadian reports on climate change to the 

United Nations

• editor of eight books on climate change 

(upei.ca/climate)



1. We’re F**ked!
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The past four years have been the hottest on record, but 

new research shows the Earth was actually in a global 

warming "hiatus" that is about to end. 

And when it does, natural factors are likely to help an 

already warming planet get even hotter over the next four 

years.

Florian Sevellec, University of Southampton

Nature Communications

14-year Solar Cycle Swinging up







Atlantic Hurricanes
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The most consecutive years to feature at least one Category 5

hurricane each is four, from 2016 to 2019. Six storms have

reached that category in these years -

Year Hurricane (deaths, damage)

2016 Matthew (603, $16.5B)

2017 Irma (134, $52.1B)

2017 Maria (3,057 , $90B)

2018 Michael (74, $25.5B)

2019 Dorian (84 [245 missing], >$5.1B)

2019 Lorenzo (10, $367M)
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California Forest Fires

2020 largest wildfire 
season recorded in California 
history burned 1.8 million 
hectares or 4% of  land

California Department of  
Forestry and Fire Protection.

“The intensity of  the fires has 
been increased by drying and 
heating from human-induced 
climate change.”

© 2018 RAIC|IRAC 



Tornadoes



“The projections and results presented in several peer-

reviewed publications provide evidence to support a 

physically plausible GMSL rise in the range of  2.0 

meters (m) to 2.7 m”



1°C Increase: Ice-free sea absorbs more heat and accelerates global warming; 

fresh water lost from a third of the world’s surface; low-lying coastlines 

flooded 

2°C Increase: Europeans dying of  heatstroke; forests ravaged by fire; stressed 

plants beginning to emit carbon rather than absorbing it; a third of all species 

face extinction 

3°C Increase: Carbon release from vegetation and soils speeds global warming; 

death of the Amazon rainforest; super-hurricanes hit coastal cities; starvation in 

Africa 

4°C Increase: Runaway thaw of  permafrost makes global warming unstoppable; 

much of  Britain made uninhabitable by severe flooding; Mediterranean region 

abandoned 

5°C Increase: Methane from ocean floor accelerates global warming; ice gone 

from both poles; humans migrate in search of food and try vainly to live like 

animals off  the land 

6°C Increase: Life on Earth ends with apocalyptic storms, flash floods, 

hydrogen sulphide gas and methane fireballs racing across the globe with the 

power of atomic bombs; only fungi survive.

Mark Lynas, Six Degrees: Our Future in a Hotter Planet (London: HarperCollins 

Fourth Estate, 2007) winner of  2008 Royal Society Science Book Prize



2. It’s Our Fault!

The last time atmospheric CO₂ amounts were this high was more than 3 

million years ago, when temperature was 2°–3°C higher than during the pre-

industrial era, and sea level was 15–25 meters higher than today.

11 June 2021 = 419.13 ppm





How do we know that it is us?

Anthropogenic Fingerprints

• What about an internal cycle, perhaps from volcanoes to the ocean, that releases 

massive amounts of greenhouse gases? 

• This doesn’t make sense as scientists keep track of  volcanic and oceanic emissions 

of CO2 and know that they are small compared to anthropogenic emissions, but also 

because CO2 from fossil fuels has its own fingerprints. 

• Carbon molecules from different sources have different numbers of  neutrons in their 

nuclei; these different versions of  molecules are called isotopes. 

• Carbon isotopes derived from burning fossil fuels and deforestation are lighter than 

those from other sources. 

• Scientists measuring carbon in the atmosphere (carbon 13/12 ratios) can see that lighter 

carbon molecules are increasing, corresponding to the rise in fossil fuel emissions.



3. It’s Going to Get Worse!



Mitigation = Reducing GHGs



Reducing GHGs – Where?



Reducing GHGs – Where?



Three Numbers You Need to 

Know
(Bill McGibben, 2012)

1. Limit human increase in global average 
temperature to 2°C (= dangerous climate 
change?)

2. 565 more gigatons (billion metric tons) of 
CO 2eq can be released into the atmosphere 
by 2050 to stay below 2°C (4in5 chance)

3. 2,795 gigatons (billion metric tons) of 
CO 2eq already contained in the proven coal 
and oil and gas reserves, i.e. the fossil fuel 
humans are currently planning to burn. 



Is a 2°C Temperature Increase Dangerous?
• Many impacts with increase in global temperatures of  0.8°C in past 

100 years

e.g. 1/3 summer Arctic sea ice gone, oceans are 30% more acidic, 
and water vapor is 5% wetter in the atmosphere over the oceans

• Kerry Emanuel (MIT) “Any number much above one degree 
involves a gamble”

• Thomas Lovejoy “If  we're seeing what we're seeing today at 0.8 
degrees Celsius, two degrees is simply too much”

• James Hansen “The target that has been talked about in 
international negotiations for two degrees of  warming is actually a 
prescription for long-term disaster.”



Is 565Gt of CO2eq a Lot?

• even if  humans stopped increasing CO2

now, temperature would likely rise another 

0.8 degrees, as previously released carbon 

continues to overheat the atmosphere.

• study after study predicts that GHG 

emissions will keep growing by roughly 

3%/yr  – and at that rate, we’ll reach the 

565-gigaton allowance in 7 years (2028)



2,795 Gigatons of CO2eq

• This number is five times higher than what 
humans can burn to stay below a 2°C increase 
in global mean temperature.

• The 2,795 Gt total does not include shale gas, 
or accurately reflect the full coal reserves so 
this number is higher.

• These reserves are part of  the assets of  
companies.



The 3 Numbers Argument

Think of 2°C as the legal drinking
limit – equivalent to the 0.08 blood-
alcohol level below which you might
get away with driving home.

The 565 gigatons is how many drinks
you could have and still stay below
that limit – the six beers, say, you
might consume in an evening.

And the 2,795 gigatons? That's the
three 12-packs the fossil-fuel industry
has on the table, already opened and
ready to pour.



4. And There’s Nothing We Can 

Do About It!

Where is the Hope?

Silver Bullets?

Geoengineering Options



Seeding the High Atmosphere with PM



Seeding the Oceans with Iron (Fe)

2012 Haida Salmon Restoration 

Corporation dumped 120 tons of iron 

compound in the migration routes of pink 

and sockeye salmon in the Pacific ocean 

West of Haida Gwaii over a period of 30 
days. The project resulted in a 35,000 

km2 plankton bloom that lasted for several 

months.



Mirrors in the Sky

In 1989, James Early, 

working at 

the Lawrence 

Livermore National 

Laboratory, proposed 

using a "space shade" 

2,000 kilometers in 

diameter orbiting 

at Lagrangian Point L1. 

He estimated the cost at 

between one and ten 

trillion US dollars and 

suggested 

manufacturing it on the 

moon using moon rock.





What is Really Needed?



What is Really Needed?

Paradigm Shift in Our Relationship with the 

Natural Environment!



Reach me

Dr. Adam Fenech

Director, Climate Research Lab

University of  Prince Edward Island

afenech@upei.ca

902-620-5220

mailto:afenech@upei.ca



