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For millennia, atmospheric carbon dioxide had never been above this line
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Source: NASA
https://climate.nasa.gov/climate_resources/24/graphic-the-relentless-rise-of-carbon-dioxide/



CO, in the atmosphere and annual emissions (1750-2019)
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Source: State of the Planet
https://news.climate.columbia.edu/2021/02/25/carbon-dioxide-cause-global-warming/



Global CO2 Emissions Due to Fossil Fuels in 2021

Coal 15.3 billion tons
Nat. Gas 7.5 billion tons
Oil 10.7 billion tons

Source: IEA Global Energy Review: CO2 Emissions in 2021
https://www.iea.org/reports/global-energy-review-co2-emissions-in-2021-2



Growth in Coal Usage
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CO2 Emissions from
Electricity Production

Coal: 1.0 kg/kWh
Oil: 0.75 kg/kWh
Gas: 0.50 kg/kwh






Temperature rise since 1850

Global mean temperature change from pre-industrial levels, °C

1.2 ERA-5
' \/ GISTEMP (Nasa)
1 NOAA
HadCRUT4
0.8 I ’\\A/ (Met Office)

; y
iy
"

| | ! ! | | | |
1850 1875 1900 1925 1950 1975 2000 2025
Source: Met Office B|B|C]

0.2

0

0.2

Source: https://www.bbc.com/news/science-environment-51111176

Temperature rise of 1.5 —-2.0 °C = Point of No Return



Source: Craig Dearden-Phillips: Don't be a polar bear
https://www.thirdsector.co.uk/craig-dearden-phillips-dont-polar-bear/management/article/1488091






Florida, Chin and fica




iR

|

Hurricane Isabel struck the Mid-Atlantic region of USA between Sept. 18-19, 2003.



Flooding in Pakistan - August 2022

Source: https://www.nytimes.com/2022/09/07/briefing/climate-change-heat-waves-us-europe.html









Droughtsin 2022

Dry river bed in Italy (Po River) due to worst
drought in 70 years, June 2022

https://idsb.tmgrup.com.tr/ly/uploads/images/2022/07/08/217454.jpg

The Jialing Riverbed at the confluence
with the Yangtze River is exposed due
to drought on August 18, 2022 in
Chongging, China.
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Wildfires in the US

July 2021 - The Dixie fire burned close to a million acres in

California’s Lassen county over three months and became the
first fire to cross the Sierra Nevada. Photograph: Noah Berger/AP

Peaks glowing with thousands
of spot fires on June 13,2022 in
Flagstaff, Arizona.
Schumacher/The Republic




Wildfires in Europe - Summer of 2022

Central Portugal, July 13, 2022 Brandenburg, Germany, August 2022

Greece, July 2022 Northern Spain, June 2022 Central Italy, July 2022

“The number of wildfires in 2022 in the EU have nearly quadrupled the 15-year average”
Source: CNN according to Copernicus, EU Earth observation program



https://www.theatlantic.com/photo/2022/07/photos-wildfires-rage-across-southwestern-europe/670553/
https://storage.googleapis.com/afs-prod/media/4a5e51958b7f4856b8b19d39b3302381/1000.jpeg
https://static.dw.com/image/62600882_401.jpg
https://gdb.voanews.com/01460000-0aff-0242-0259-08da6dc46e1a_cx0_cy10_cw99_w1597_n_r1_st_s.jpg
https://i.guim.co.uk/img/media/f28c0c07037bfff3214be91046007e1607d597df/0_435_7510_4509/master/7510.jpg?width=620&quality=85&dpr=1&s=none
https://www.cnn.com/2022/07/27/europe/wildfires-europe-increase-climate-intl/index.html
https://twitter.com/EugenioGiani/status/1549327111420272643/photo/1

Siberia: Wildfires in June 2020 and June 2021

The Greenpeace Russia team has documented forest fires in the Krasnoyarsk region. In this June 16, 2021 photo, firefighters work at the scene of forest fire near Andreyevsky village outside Tyumen, western Siberia, Russia. -

JULIA PETRENKO / GREENPEACE Copyright AP Photo/Maksim Slutsky, File
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Glacier Comparison Mer de Glace in France, 2012
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The Global Seed Vault in Svalbard, Norway

Arctic stronghold of world'’s seeds
flooded after permafrost melts

No seeds were lost but the ability of the rock vault to provide
failsafe protection against all disasters is now threatened by
climate change

O The Svalbard ‘doomsday’ seed vault was built to protect millions of food crops from climate
change, wars and natural disasters. Photograph: John Mcconnico/AP

Source: The Guardian, May2017
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Entrance to the Svalbard Global Seed Vault (SGSV), on the island
of Spitsbergen, Norway.HEIKO JUNGE/AFP/GETTY IMAGES sv‘a;llb:fc:
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https://www.theguardian.com/environment/2017/may/19/arctic-stronghold-of-worlds-seeds-flooded-after-permafrost-melts
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.nationalgeographic.com%2Fenvironment%2Farticle%2Fnorway-svalbard-global-seed-vault&psig=AOvVaw0WDsLc4HizI_Br1WkCyYXO&ust=1665166433516000&source=images&cd=vfe&ved=2ahUKEwi1ta6_msz6AhWbEGIAHUSIAM8Qr4kDegUIARDtAQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.nationalgeographic.com%2Fenvironment%2Farticle%2Fnorway-svalbard-global-seed-vault&psig=AOvVaw0WDsLc4HizI_Br1WkCyYXO&ust=1665166433516000&source=images&cd=vfe&ved=2ahUKEwi1ta6_msz6AhWbEGIAHUSIAM8Qr4kDegUIARDtAQ

Global Anthropogenic Greenhouse Gas
Emissions by Gas 2015, 2016 & 2019

Fluorinated Gases include: HFC. PFC and SF6
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greenhouse-gas-emissions-how-much-do-we-emit-each-year
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CO2 emissions in selected emerging and advanced economies, 2000-2021
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https://www.iea.org/reports/global-energy-review-co2-emissions-in-2021-2



Who Has The Most Historical Responsibility for Climate Change

23 rich, developed countries are responsible More than 150 countries are
for half of all historical CO, emissions. responsible for the other half.

Source: The New York Times article "Who Has The Most Historical Responsibility for Climate Change?” by By Nadja Popovich and Brad Plumer, Nov. 12, 2021
(https://www.nytimes.com/interactive/2021/11/12/climate/cop26-emissions-compensation.html)



https://www.nytimes.com/by/nadja-popovich
https://www.nytimes.com/by/brad-plumer

Who Has The Most Historical Responsibility for Climate Change

Rich countries, including the United States, Canada, Japan and
much of western Europe, account for just 12 percent of the global
population today but are responsible for 50 percent of all the
planet-warming greenhouse gases released from fossil fuels and
industry over the past 170 years.

Rich countries All ot_hers

Population 12% 88%

Historical CO,

emissions 50% 48%

Internationél
transport

Source: The New York Times article "Who Has The Most Historical Responsibility for Climate Change?” by By Nadja Popovich and Brad Plumer, Nov. 12, 2021
(https://www.nytimes.com/interactive/2021/11/12/climate/cop26-emissions-compensation.html)



https://www.nytimes.com/by/nadja-popovich
https://www.nytimes.com/by/brad-plumer
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Navigating the tension between industrialized nations and
emerging economies for global decarbanization efforts
requires a diverse portfolio of solutions for low-carbon
generation, storage and demand side management with
advanced technology focusing on energy efficiency.

To more efficiently facilitate the global shift towards
carbon neutrality in the electric power sector, the
following six areas should be our priority.



Reduce Carbon
Emissions from Reduce Carbon Emissions
Electricity Production

. Use less electricity, energy efficiency
. Use low carbon fossil fuel power plants
. Use H2 & other storage technologies

. Promote more renewables

. Accept some nuclear

6. Promote cross-border power transfer




So, What is the
bottom line?

« Efforts in the electric power sector by
replacing fossil fuel with renewables and

nuclear will help

 But if emission from the transportation
sector continues to rise, the power sector
contributions will not be enough

« Large scale Electric Vehicle deployment will
help, but question remains — how will the
EV be powered
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IEEE Climate Change Program

https://climate-change.ieee.org
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IEEE: Enabling Innovation and Technology Solutions

IEEE MEETINGS, CONFERENCES &
EVENTS-DRIVING INNOVATION IN
CLIMATE CHANGE

Register for events from IEEE related to climate
4 change and sustainable resources. IEEE sponsors
over 2,000 annual conferences and events
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worldwide, curating cutting-edge content for all of
the technical fields of interest within IEEE. ——
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IEEE Climate Change Collection
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IEEE: Enabling Innovation and Technology Solutions

—

RESOURCES FROM IEEE

n AiE

As the world's largest organization of technical professionals, IEEE has both the opportunity and the responsibility
to assist in organizing the response of engineers, scientists, and technical professionals across the world to address
the causes, mitigate the impact, and adapt to climate change.

IEEE's scholarly publications, conference proceedings, technical standards, and other materials help foster the
exchange of technical knowledge and information for the critical climate issues that our planet faces today.

View the IEEE Climate Change Collection in IEEE Xplore®



IEEE Spectrum: Climate Change News Feed; Jobs From IEEE Job Site
Podcasts; Features; Archives; Journal Watch Xplore: Engineers to Follow; Journal Watch
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IEEE Discusses 6 Simple Solutions to

Climate Change at COP27 > They include
switching to LEDs and making coal plants -
more efficient -

a Fel (Fred) Wang
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Ecosystem for
IEEE’s Climate _
Sustainability

Simple, effective solutions that can help lessen the impact of climate change

W O r k already exist. Some of them still need to be implemented, though, while others
need to be improved.
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Newsletters

Solutions Technical Community Mitgation
. g a m IEEE's mission is to advance technology for the benefit of humanity. Today the world 1 Spootrum [ oweee ]
faces it largest modern-day threat—climate change. We recognize this global crisis e —
R et
and are committed to helping combat and mitigate the effects of climate change
through pragmatic and accessible technical solutions and providing engineers and Tech Alel"l E rsIRY A

technologists with a neutral space for discussion and action.
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IEEE.org | IEEE Xplore Digital Library | IEEE Standards | IEEE Spectrum | More Sites
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SustainableFuture

IEEE
Sections Congress

The triennial gathering of Section leadership
bringing together hundreds of delegates from all
ten Regions to network, learn and collectively
shape the future of IEEE.

Registration Open
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Date
11-13 August 2023
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Ottawa, Canada




2022 IEEE President and CEO Social Media Channels

Follow the President’s channels and stay abreast of climate change information

There are four social media channels for the IEEE President:

https://www.facebook.com/ieeepresident 'i

https://www.instagram.com/ieeepresident/

https://www.linkedin.com/showcase/ieeepresident

https://twitter.com/ieeepresident
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https://www.facebook.com/ieeepresident
https://www.instagram.com/ieeepresident/
https://www.linkedin.com/showcase/ieeepresident
https://twitter.com/ieeepresident
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