What do you see....



What do you see now....


https://youtu.be/-D_Np-3dVBQ

What do you see.... Clacialtion...sed levels drop



L

Interglacial, rise in sea levels, less land, climate warming


https://youtu.be/tMwFNMfjFuU
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Global Change



https://youtu.be/tMwFNMfjFuU

@ About one-third of this solar
radiation is reflected—from
the atmosphere, clouds, and

@ Incoming solar
radiation consists

primarily of UV and

visible light. the Sl.lrface of the planet- @ Nitich cfiha sinlicdTntared
backinto space, radiation from Earth is
Reflected absorbed by greenhouse
Incoming solar radiation by atmosphere Reflected gases in the atmosphere.

from surface The remainder is emitted

into space.

and clouds

Outgoing
infrared
radiation

£

Absorbed
by surface

o

=5 @ The remaining solar
radiation is absorbed
by clouds and the
surface of the planet.
Both become warmer
and then emit
infrared radiation.

; @ As the greenhouse gases absorb
infrared radiation, they warm and emit
infrared radiation, with much of it
going back toward Earth. The greater
the concentration of greenhouse gases,
the more infrared radiation is absorbed
and emitted back toward Earth.
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On average, Earth is\
about 55-60*F (13*C)

would be -243 *F
(lifeless moon)

back into space,

oceans and land masses
eventually radiate heat
back out in the form of
infrared radiation).



Y &  The Greenhouse Effect

frapping of the sun's warmth in

= a planet’s lower atmosphere

Some sunlightthat hits | - ( {,c qosses (similar o
the earth is reflected. glass roof in a green house)

-0O2 and other gases
in the atmosphere
trap heat, keeping
the earth warm.
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Livestock digestion
Landfills

Natural gas and petroleum
Coal mining

Manure management
Combustion

Rice cultivation

Other

] | ] ] ] 1
o 5 10 15 20 25
(a) Miethane Methane (CH,) production (26)

Agricultural soils
Combustion

Nitric acid production
Manure management

Other
1 | | I 1 1 1 1
o 170 20 320 40 50 60 70
(b) Nitrous oxide Nitrous oxide (N5,O) production (26)
Fossil fuels used for energy y 94%%06 |

d . qul'er vq por Fossil fuels not used for energy

Iron and steel production

(OCCUFS ﬂCITUI’CJ”y) Cement manufacture

Accidental leaks of natural gas
Municipal solid waste combustion
Other

1 | ] | | 1 1
(c) Carbon dioxide Carbon dioxide (CO5) production (26)




t GREENHOUSE GAS SOURCES
UNITED STATES EMISSIONS BY SECTOR
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Where are greenhouse gas emissions coming from?

The continued rise of global greenhouse gas
emissions is mainly from human activities (including
fossil fuel combustion, industrial processes, and land

Energy/Electricity sector: production, transmission,
and distribution of energy and electricity to power
our homes and econom

Industry sector: production and manufacturing of
products and raw materials

Agriculture sector: growing, maintaining, and
harvesting our crops and livestoc

Transportation sector: modes of public and private
transport like cars, trucks, and airplanes

Buildings/Commercial and Residential sector:
powering, heating, cooling, and other activities
related to commercial buildings and homes



GREENHOUSE GAS EMISSIONS
R

Global Emissions by Sector

INDUSTRY

24%

AGRICULTURE
FORESTRY &
LAND USE

22%

Global greenhouse gas emissions (2019) by sector.
Source: IPCC

BUILDINGS

h.6%

CLIMATE CeD CENTRAL

Estimated U.S. greenhouse gas emissions by economic sector,
with electricity-related emissions distributed, 2021

Total estimated U.5. emissions, 2021 =
6,340 million metric tons of

carbon-dioxide equivalent

Total estimated U.S. agriculture
emissions, 2021 = 671.5 million metrc ons of

. 5"«__ carbon-dioxide equivalent (MMT COz Eq.)

Ttarl?ﬂ:]tmn o 150% ". / Direct carbon dioxide (4.7 MMT C0: Eq)

, Diract methane (278.4 MMT C0: Eq.)
Agriculture

10.6%

II'H:II.IE? >
301 N
Y T Indirect electricity-related (35.7 MMT C0: Eq)

U5, termlones
0.4%

Diract Aitrous coade (3126 MMT CO:Eq.)

Note: Emissions from electric power are allocated based on aggregate electricity use in
each end-use sector. Components may not sum to totals because of independent rounding.
Source; USDA, Economic Research Service using data from U.S. Environmental Protection
Agency, Aprl 2023: Inventary of U.S. Greenhouse Gas Emissions and Sinks: 1890-2021,
table 2-12,




World Greenhouse Gas Emissions

Breakdown of Australia’s carbon footprint

CO, emissions per capita in 2007

energy footprint

agriculture footprint
industry footprint

waste footprint

v /
0 2000 4000 km
JLIESR | A—
Unit tonnes of CO,
0.02 — 2.00 [l];j 2.01 - 5.00 - 5.01 — 10.00 - 10.01 — 30.00 - 30.01 — 60.00
Highest carbon footprint per capita Carbon footprint of different foods
v .2 o @
18kg CO, 4.6kg CO, 0.15kg CO, 0.3kg CO, 0.55kg CO, 0.38kg CO,
Australia 1kg of beef 1kg of chicken 1 egg 1 glass of milk 1 kg of apples 1 kg of bread
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Average monthly carbon dioxide (CO) levels in the atmosphere worldwide from 1990
to 2023 (in parts per million)

ppm and ppb

are actually
fractions (parts
L' PER) when
expressed as

numbers, and

the "million" and

"billion" go in the

denominator...

ppm is 1000x
greater in

- | 4 1 B > n IR R concentration
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Source Additional Information:
ESRHL Worldwide

@ Statista 2024
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Glubra‘l‘ alrnn&ﬁhériﬁ carbon dioxide compared to annual emissions (1751-2022)

1750 1780 1810 1840 1870 1900 1930 1960 1990 2020

year
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CARBON DIOXIDE OVER 800,000 YEARS
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150 (glacial)
100
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years before present

More than 400,000 years of
. BEBFEORconcentrations sharply increased to their

current level (as of 12/23) is 421.9 ppm (2022 = 418.5ppm)



Ted Talk:

Fast way fo METHANE CONCENTRATION

fix the

Climate i
change L
1850
1800
1750
1700
1650
1983 2021
SRl AR CLIMATE CeD CENTRAL

Methane concentrations reached 1908 parts per billion (ppb) in 2021, 17 ppb higher than

last year...1925ppb in 2023, and 162% higher than pre-industrial methane levels. Methane
traps heat 81 times more effectively and 25x more potent than CO2



https://gml.noaa.gov/ccgg/trends_ch4/
https://youtu.be/tlWuP7wESZw
https://youtu.be/tlWuP7wESZw
https://youtu.be/tlWuP7wESZw
https://youtu.be/tlWuP7wESZw
https://youtu.be/tlWuP7wESZw

- — . . .
Methane emissions by sector, World

Methane (CH.,) emissions are measured in tonnes of carbon dioxide-equivalents®.
3.5 billion t L— Agriculture
3 billion t Fugitive emissions

2.5 billion t

2 billion t

1.5 billion t / VWaste

1 billion t

500 million t

Land-use change and forestry
Other fuel combustion
‘ — Industry

O t T T T T T T T
1920 12995 2000 2005 2010 2015 2020

Data source: Climate Watch (2023) OurWorldlnData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Carbon dioxide equivalents (CO.,eq): Carbon dioxide is the most important greenhouse gas, but not the only one. To capture all greenhouse

gas emissions, researchers express them in “carbon dioxide equivalents” (CO.eq). This takes all greenhouse gases into account, not just CO.,. To
express all greenhouse gases in carbon dioxide equivalents (CO.eq), each one is weighted by its global warming potential (GWP) value. GWP
measures the amount of warming a gas creates compared to CO.,. CO. is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of
that gas would generate ten times the warming effect as one kilogram of CO.. Carbon dioxide equivalents are calculated for each gas by multiplying
the mass of emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate CO.eq
over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas emissions — measured in CO.,eq —
are then calculated by summing each gas’ CO.eq value.




Greenhouse gas levels reach new record N

2022 global mean

CpEaRee 417.9+0.2 ppm 1923+2 ppb 335.8+0.1 ppb
2022 abundance relative 150% 264% 124%

to 17507

2021-2022 absolute

(heransn 2.2 ppm 16 ppb 1.4 ppb
<(21-2022 relative 0.53% 0.84% 0.42%
increase

Mean annual absolute

increase over the past 10 2.46 ppm yr!t 10.2 ppb yr! 1.05 ppb yr!

years

b 3 Assuming a pre-industrial mole fraction of 278.3 ppm for CO,, 729.2 ppb for CH, and
{2} wMo omm 270.1 ppb for N,0.




HISTory or Global Temperatures since 1850

[1 Since 1880 temperatures have increased 0.8°C (1.4*F).

= ) Nasa studied clouds & dynamics of Venus (hot planet 0.2
] that could melt lead due to the Greenhouse effect-

clouds and Carbon trapping heat in atmosphere) g -0.4
- ' Jupiter to compare of what is happening to Earth.

Global temperature anomalies relative to 1951-1980 average -0.6

= | - | 1
Global Average Temperature 1850 - 2018 i 'nge'y =
_ ange 08 ©
As of Nov. 2023, roughly 2*F (1*C) increase in global for 2019 5’;
N average surface temperature that has occurred since 0.6 T
the pre-industrial era (1850-1900 in NOAA's record) g
] might seem small, but it means a significant increase -0.4 5:
| in accumulated heat. 02 ©
=
¥ & B (O
N
&
D
|_
©
<O
o
O

Vertical lines indicate 95% confidence intervals

1 | | —-0.8
1850 1900 1950 2000 2050



https://youtu.be/dIsjcG7hTmo

| 1T'S OFFICIAL:

L
2023 wasthe 4
world's warmest S5

year on record
(1850-2023)

<\

Difference from 1991-2020 average (°F)

-
=5 0 S
47 years since Earth’s had a colder-than-average year O
1.0°C | 2.0°F
ettt bttt AN
1976 1980 1985 1990 1995 2000 2005 2010 2015 2020 2023

yearly temperature compared to 20*"-century average
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Average temperature by year ép
Michigan =«

The average annual temperature in Michigan has increased
since 1950.

A49°F
A8°F
A47°F

32: ""‘W"".V'V \/ ‘ " J

1950 1960 1970 1980 1990 2000 2010 2020
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Temperature Change (°F)

Observed and Projected Temperature Change

Michigan
_| | === Observations
15 Modeled Historical
B Lower Emissions
Bl Higher Emissions
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Higher
Emissions

Lower
Emissions

Precipitation is expected to increa
Southeastern Michigan and the middle
of the state to about 2.25 inches
between 2040 and 2059 with increased
emissions.

While Southeastern Michigan will face
continued potential flooding events,
the data prediction also shows that the
western side of the state will have a
decrease in precipitation.

A , 1S an area where heat is
intensified due to structures, such as
buildings and roads, that absorb and
re-emit the sun’s heat far more than
natural landscapes, such as forests and
bodies of water.

Temperatures in such heat islands can
be 1 to 7 degrees higher than
neighboring areas. The Detroit
metropolitan area contains heat
islands.
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March 2022, average monthly carbon dioxide (CO2)
levels 418 ppm and 422ppm in Dec. of 2023

TEMPERATURE & CARBON DIOXIDE

'C

Carbon
Dioxide

2021

Global temperature anomalies averaged and adjusted to early industrial baseline (1881-1910)
Source: NAGA GIS5 NORANCEL ESRL CLIMATE CoD CENTRAL



https://gml.noaa.gov/ccgg/trends/

HOW ARE CO, CONCENTRATIONS RELATED TO WARMING?

= Fakta
o klimatu

The higher the CO, concentration in the atmosphere, the higher the Earth’'s temperature.
The levels of atmospheric CO, depend on the amount of emissions produced by humankind.

Warming

relative to the 1850—1900 period

2.5°C

2'O°C e e e e e o e e e e e e e e e e
1.5-2.0 °C

The limit set by the Paris Agreement,
ratified by 192 countries.

1.5°C ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, el W T T AT

8 z @B
The dots represent the concentrations and warming for eachyear. o @ .?_

1.0°C o .® :
.a =) .. $
. .... ® .

1880 1900 1920 1940 1960 1980 2000 2020

Years of concentration and temperature measurement
(coloured by two decades)

Although we do not know the exact
amount of emissions that will be
released by humans and the resulting

500 ppm

1940 1980
1902 ‘1960 ’ .‘ .: @« changes of atmospheric CO, concentra-
0.5°C : T e &g .. | tions, we do know that every time the
1884 |, 1923 : e %e gqf 2000 concentration rises by 10 ppm, the

: : . By @ temperature grows by approx. 0.1 °C.

@ '.o | g A ® &
0.0 °C Y . ? @
-0.5 °C

300 ppm 350 ppm 400 ppm 450 ppm
CO, concentration

CO, concentration is measured in ppm (parts per million). The CO, concentration of 400 ppm means that one million of air molecules contains 400 molecules of CO,.
Carbon dioxide (CO,) contributes to global warming more than any other greenhouse gas: the greenhouse effect is intensifying and 70% of this change is caused by CO,.

VERSION 2022-05-12 LICENCE CC BY 4.0
Read more at factsonclimate.org/concentration-warming-relationship

Data source: NOAA, NASA Goddard Institute for Space Studies
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Figure 19.17
Environmental Science
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Surface temperature change (°C)




Summer of 2023 (2022 was Y
the 51) was Earth’s hottest
since global records
began in 1880, according
to scientists at NASA’s

The months of June, July, and
August combined were |
0.41*F(0.2*C) warmer than any
other summer in NASA's

record

2.1*F (1.2* C) warmer than the
average summer between
1951 &1980.

June, July, and August Global Temperature Anomaly (°C compared to 1951-1980 average)

August alone was 2.2 F (1.2 C) .- . . . _.
warmer than the average. <-4 -2 0 2 >4




2.0 Seasurface temperature increased during the 20" century
and continues to rise.

LW IR

1.5
From 1901 through 2020, temperature rose at an average rate
1.0 of 0.14°F per decade

0.5

1971-2000 average

Temperature anomaly (°F)

-21-0
1880 1900 1920 1940 1960 1980 2000 2020

According to the EPA, this graph shows how the average surface Year
temperature of the world’s oceans has changed since 1880.
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Carbon Dioxide (CO,), Temperature, & Sea Level
Move in Long-Term Synchronization
Four “Ilce Age Cycles” Shown
400 | T
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300 | 5
co, .
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T
G IV

(Present Day)

Adapted from Drs. James E. Hansen & Makiko H. Sato / csas.earth.Columbia.edu

"Over the long
term, we're seeing
more warmer sea
surface
temperatures and
heat islands pretty
much everywhere,’
NASA's Goddard
Institute for Space
Studies.

“That long-term
trend is almost
entirely attributable
to human forcing—
the fact that we've
put such a huge
amount of

greenhouse gas in
the atmosphere
since the start of

the industrial era.”
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The map above shows sea surface temperature anomalies on August 21,

2023, when many areas were more than 3°C (5.4°F) warmer than normal.
Sea Surface Temperature Anomaly ("C)

| | |
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In March and April 2023,
some earth

scientists began to
point out that average
sea surface
temperatures had
surpassed the highest
levels seen in a key data
record maintained

by NOAA.

Months later, they
remain at record levels,
with global sea surface
temps 0.99°C

(1.78°F) above average
in July.

That was the fourth
consecutive month they
were at record levels.


https://www.washingtonpost.com/weather/2023/03/21/ocean-temperatures-record-warm-climate/
https://www.washingtonpost.com/weather/2023/03/21/ocean-temperatures-record-warm-climate/
https://www.ncei.noaa.gov/products/optimum-interpolation-sst
https://www.ncei.noaa.gov/products/optimum-interpolation-sst
https://www.ncei.noaa.gov/news/data-behind-our-warming-oceans
https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202307
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This graph shows the correlation between rising levels of
carbon dioxide (CO5) in the atmosphere at Mauna Loa with
rising CO levels in the nearby ocean at Station Aloha.

As more CO; accumulates in the ocean, the pH of the ocean
decreases. (modified after R. A. Feely, Bulletin of the American
Meteorological Society, July 2008).
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425 — 8.33
—— Mauna Loa Atmospheric CO, (ppm)
Aloha seawater pCO, insitu (patm)
Aloha seawater pH (insitu)
, 8.2
001 160ow 158w 156°W e 828
® Station Aloha 23°N '
) 220
313 o 5 - 8.23
2 f
= 20° {|
~ Station Mauna Loa 4 " —
C 350- 19 o  8.18 2,
o/
325 -8.13
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NOAA PMEL Carbon Program: www pmel .noaa.gov/co2/
Mauna Loa data from NOAA ESRL
275 ALOHA data adapted from Dore et al. 2009 303
1958 1968 1978 1988 1998 2008 2018
Year
Scientists state that the oceans have absorbed about 30% of all CO2
that has been put into the atmosphere by humans since the Industrial
Revolution. Scientists have concluded that this has led to a 26%
increase in the acidity of our oceans. The rate at which the oceans
are becoming more acidic is totally unprecedented, and research
indicates that ocean acidification (acid causes more stress to species
making it harder to build their skeletons and shells) is happening faster
today than at any time in the last 300 million xears!&


https://youtu.be/EuwMB1Dal-4

Global Warming Causes and Effects

Gradual (long ferm since pre-industrial period ~1850) heating of Earth’s surface, oceans and atmosphere —
climate system (primarily caused by human activities)

e Rapid industrialization e Rising temperatures
e Energy use e Rising sea levels

e Agricultural practices e Unpredictable

e Deforestation weather patterns

e Consumer practices e Increase in extreme
e Livestock weather events

e Transport e Land degradation

e Resource extraction e Loss of wildlife and

e Pollution biodiversity

What are the Social Impacts of Global Warming

‘ Displaced people. Poverty. Loss of livelihood. Hunger. Malnutrition.
Increased risk of diseases. Global food and water shortages.
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Consequences to the Environment
- Because of Global Warming

polar ice caps, Greenland and Antarctica

many glaciers around the world (could reduce seasonal water drinking
supplies)

permafrost

Rising of sea levels due to the melting of glaciers and ice sheets and as water
warms it expands

Heat waves and Cold spells
Change in precipitation patterns
Increase In storm intensity

Shift in ocean currents


https://youtu.be/G4H1N_yXBiA
https://youtu.be/G4H1N_yXBiA

Ocean has a Fever... In 2021, the global

ocean surface

e
A

" Bthan the 20th-
century average.
~ " Oceans are y
responsible for
absorbing over

90% of the Earth's
excess heat from

21 Aug 2023

global warming

The unusually warm water in the equatorial Pacific associated with the developing El Nifio after three

consecutive years of La Nifia is expected to weaken trade winds in ways that reinforce and amplify the
warming of surface waters, fueling the El Nifio further.

Decades of gradual warming due to human-caused climate change and an El Niiho in the Pacific

global sea surface temperatures to record levels in 2023.


https://earthobservatory.nasa.gov/images/150691/la-nina-times-three
https://earthobservatory.nasa.gov/images/150691/la-nina-times-three
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torm Surge and High Tides Magnify the Risks of Local Sea Level Rise

T T

Storm surge:[ e 201 O\

floodplain,

1880 floodplair;

Storm surgeI /l/\l\

> 2050

> i
1880 floodplain 2010 floodplain floodplain

/I/\\ e Surge]:

2100 projected high tide =\ 216 ()>

2050 projected high tide

|

floodplain

i

. 2050 floodplain

2010 floociplaih Note: Local factors such as tides and coastal
profile will influence extent of floodplain.

Sea level sets a baseline for storm surge—the potentially destructive rise in sea height that occurs during a coastal storm. As local sea level
rises, so does that baseline, allowing coastal storm surges to penetrate farther inland. With higher global sea levels in 2050 and 2100, areas
much farther inland would be at risk of being flooded. The extent of local flooding also depends on factors like tides, natural and artificial
barriers. and thc contours ofcoastal Iand. © Union of Concerned Scientists 2015; www.ucsusa.org/sealevelirisescience




1993-2002: 2.1 mm/year

World Meteorological
Organization shows
that global mean sea-
level reached a new
record high in 2021,
rising an average of
4.5 millimeter per year
over the period 2013
to 2021.

NASA 101



https://library.wmo.int/doc_num.php?explnum_id=11178
https://library.wmo.int/doc_num.php?explnum_id=11178
https://youtu.be/pLU8v8fAw7s?si=ZaqH9RpkaObuHzmm
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Globally averaged sea level has risen by about 25 cm since the 1800s.
The annual rate increased to 3.3 millimeters per year

~ CAUSES

Changes in water
properties or flowpaths of
the main ocean currents

Nearly 145/600 million/2.4 billion people live
within Tm/10m/100m of the coast

Tectonic effects of uplift
or subsidence arising
from earthquakes

s N
B

oy
1B (D

e

Changes in rainfall and

evaporation from climate 4
variability Changes in the net
/ storage of terrestria

fresh

Subsidence of large
river-delta syste
recoxesyiof ol

Loss of ice from major ice
sheets on Greenland and
Antarctica

Melting glaciers
and iceberg

Thermal
expansion of
the oceans

3 ANy o

ACCOMMODATION

AVOID PROTECTION RETREAT
Restricting construction in Upgrading existing Improving flood Preparing for planned
at-risk areas property defenses relocations

. CONSEQUENCES

The disappearance of
some low-lying
islands

Submergence and
increases flooding of
coastal land

T ——
Increased erosion, and
habitat destruction in
coastal areas

& i . e

Saltwater intrusion of
surface and subsurface
waters
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MONTREAL PROTOCOL, 1987

* Every country in the world eventually ratified the treaty, which
required them to stop producing substances that damage the ozone
layer, such as chlorofluorocarbons (CFCs)...not intended to stop
climate change!

* In 2016, parties agreed via the to also reduce their
production of hydrofluorocarbons (HFCs), powerful greenhouse gases
that contribute to climate change.


http://sdg.iisd.org/news/montreal-protocol-successful-ozone-and-climate-agreement-turns-30/

The Kyoto Protocol 1997

was the first legally binding climate treaty... representatives of
the nations of the world went to Kyoto, Japan to discuss
how best to control the emissions contributing to
global warming. Delegates from more than 150 countries
sighed.

The WebRlsEidemissions of greenhouse gases
from all industrialized countries will be reduced to

5.2% below their 1990 levels by 2012
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mission Targets for Selected Countries (Kyoto Protocol)

UK Government Response
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B Where to reduce emissions until 2012

* The EU countries have redistributed their reductions commitments in a so-called burden-sharing commitment.
** The USA and Australia have not ratified the protocol,
*** No restrictions under thie Kyoto Protocol

B Where an Increase of emissions is permitted until 2012



m Some delayed in 51gn1ng up to Kyoto such as
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- Russia who signed in 2004 f
= Some still have not. Australia the World°s 2“d
largest polluter per capita.

m [USA mmitially signed but then withdrew 1n
2001 following GW Bush's election (USA
emit 25% of world emissions)

Treaty did not compel developing countries, including major carbon emitters China and
India, to take action. The United States signed the agreement in 1998 but never ratified it

and later withdrew its signature.

The United States hasn't become part of the agreement because it considers a

problem the fact that several major developing nations, including India and
Chinaq, are not required to reduce emissions under the agreement.




OF JUNE OF 2020... =g

e The which took effect in 2005,
. ts first commitment

period ran from 2008-2012 and set an average reduction target of
5% compared to 1990 levels.

» During this time, the emissions of the 37 developed countries that
had reduction targets declined by more than 22% compared to
1990, far exceeding the initial target of 5% compared to 1990 =
SUCCESSFUL!

The Kyoto Protocol showed that it was possible to strike a global agreement on

climate and that the world community could build a consensus on climate goals
and even fulfill them!!



https://youtu.be/IjT7O3ZodTA
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| 2022 SAW RECORD-HIGH
GREENHOUSE GASES, SEA LEVELS AND
OCEAN HEAT

*US Is emitting fewer and fewer greenhouse
gases every year while India and Ching
are doubling emissions every couple of
years.

» China produces 2x the greenhouse gases
as the US now and it's steadily rising. India
s right on the tails of the US In 3rd place
and producing more and more.

Temp 101 — NASA video



https://www.noaa.gov/news-release/international-report-confirms-record-high-greenhouse-gases-global-sea-levels-in-2022#:~:text=the%20.gov%20website.-,International%20report%20confirms%20record%2Dhigh%20greenhouse%20gases,global%20sea%20levels%20in%202022&text=Greenhouse%20gas%20concentrations%2C%20global%20sea,State%20of%20the%20Climate%20report%20.
https://www.noaa.gov/news-release/international-report-confirms-record-high-greenhouse-gases-global-sea-levels-in-2022#:~:text=the%20.gov%20website.-,International%20report%20confirms%20record%2Dhigh%20greenhouse%20gases,global%20sea%20levels%20in%202022&text=Greenhouse%20gas%20concentrations%2C%20global%20sea,State%20of%20the%20Climate%20report%20.
https://www.noaa.gov/news-release/international-report-confirms-record-high-greenhouse-gases-global-sea-levels-in-2022#:~:text=the%20.gov%20website.-,International%20report%20confirms%20record%2Dhigh%20greenhouse%20gases,global%20sea%20levels%20in%202022&text=Greenhouse%20gas%20concentrations%2C%20global%20sea,State%20of%20the%20Climate%20report%20.
https://youtu.be/pLU8v8fAw7s

N. Maamoun / Journal of Environmental Economics and Management 95 (2019) 227-256

GHG emissions as % change of 1990 emission levels. Source: 2019
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The basic science is that: China
1. the Earth’s average temperature is rising at an

unprecedented rate;
2. human activities (over the last 150 years, such as burning

fossil fuels and deforestation), namely the use of fossil

fuels—coal, oil, and natural gas—are the primary drivers

of this rapid warming and climate change (Data taken from

) , .
ice cores shows that the Earth’s average temperature is rising Eiat e & Pacihc

3. continued warming is expected to have harmful effe
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https://climate.nasa.gov/evidence/
https://climate.nasa.gov/evidence/

Top Greenhouse Gas Emitters Since 1850
Emissions in metric tons of carbon dioxide equivalent, as of 2021

United States

European Union
China 4018
Russia 2
India 1668
Brazil
Germany
Indonesia

United Kingdom 998

Japan

Note: EU data does not include the United Kingdom.
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Source: Climate Watch. FOREIGN
RELATIONS

Top Greenhouse Gas Emitters in 2021
Emissions in metric tons of carbon dioxide equivalent

China
United States 598
incia [ R
European Union m
Russia 248
Brazil 218
Indonesia m

Japan m
Iran m

Saudi Arabia [JJJ 8215M

Note: EU data does not include the United Kingdom.

Source: Climate Watch.
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China is one of the
biggest producers—
and biggest victims—of
air pollution. (This
smoggy skyline
belongs ot Shanghai.)
One of the main
contributors to China's
emissions, factories, are

vital to the nation’s

growth and one of the

reasons the country did
not sign the Kyoto

Protocol.
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— PARIS AGREEMENT, 2015 &
* The Kyoto protocol focuses on

pre-1990 Tevels, whereas the Paris agreement
rising more fThan 2 *C (3.6*F)
keep it below 1.5*C (2.8*F)

* Aims to reach global net-zero emissions, where the amount of greenhouse gases emitted
equals, the amount removed from the atmosphere, in the second half of the century. (This
is also known as being climate neutral or carbon neutral.)

« Unlike the Kyoto Protocol, which established top-down legally binding emissions
reqlr_uc’non ’lrorge’rs (as well as penalties for noncompliance) for developed
nations only

* The Paris Agreement requires that all countries—rich, poor, developed, and
develo%m?—do their part and slash greenhouse ?as emissions and has been
signed by 195 countries and ratified by 190 as of January 2021.

« Countries set their own targets, and there are no enforcement mechanisms o
(e(r:wsu[)e ThTey )mee’r them. Assess progress every 5 yrs, first assessment is 2023
arbon tax

* The , withdrew, a move by former President Donald Trump,
November 2020. However, Biden reentered the United States info the
agreement during his first months in office.



Alr Quality Index \‘
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see it peak its carbon dioxide Toxic smog turns India’'s
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achieve net-zero emissions before
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In 2022,

could substitute for the lost fossil fuel.
But this substitution will not occur
because fossil fuels generate substantially
more energy than renewables.

China has repeatedly stated that it has no
intention of going along with the Western
push to net-zero.




PARIS AGREEMENT

 Since negotiating the Paris accord in 2015, many of the 195 countries that are
party to the agreement have strengthened their climate commitments, including

through pledges on curbing emissions and supporting countries in adapting to
the effects of extreme weather, during the annual UN climate conferences known

as the Conference of the Parties (COP).

e As of 2023, the absence of U.S. President Joe Biden and Chinese President Xi
Jinping from this year’s COP28 summit in Dubai, United Arab Emirates (UAE) have
raised concerns about future climate commitments from the world’s two largest

greenhouse gas emitters.

* Three countries have not formally approved the agreement: Iran, Libya, and
Yemen.



https://www.cfr.org/in-brief/cop28-climate-summit-dubai-what-expect
https://www.cfr.org/in-brief/cop28-climate-summit-dubai-what-expect

Even With Pledges, World Is Not on Track to Meet Paris ,—‘\‘
Agreement’s Goal

* The

Global temperature rise over preindustrial average a UN body established in 1988, regularly
assesses the latest climate science and produces
consensus-based reports for countries.

Current policies
+2.7° by 2100

* The Earth’s average temperature has already
increased approximately 1.1°C above preindustrial

e e levels, according to a 2021 assessment...

(over 200 scientists & 60 countries)

With 1.5°C of warming, much
of the world will likely see
staggering sea-level rise,
record-breaking droughts
and floods, and widespread
species loss.

Paris Agreement goal
Limit warming to +1.5°

Current warming
+1.2° as of 2022

* The first of these reports, released in September
2023, warned governments that

Note: Current policies and pledges and targets are projections. In each scenario, the
temperature shown is the most likely of a range of possible outcomes. Pledges and
targets include submitted and binding commitments for 2030 and beyond.



https://www.ipcc.ch/
https://www.ipcc.ch/
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
https://unfccc.int/topics/global-stocktake
https://climateactiontracker.org/climate-target-update-tracker-2022/

Climate Change Solu’no%‘

according to the Department of

Energy.

1. utilities began using more Natural Gas, which is cleaner than
coal, because hydraulic fracturing increased the supply of natural
gas dramatically, driving down prices.

2. renewable energy use grew. The Department of Energy notes all
renewable energy sources — hydropower, wind, solar, biomass and
geothermal — now comprise 14.9 % of total U.S. electricity
generation. Ford Mofor Company...2035 electric cars

3. The best way to cut global emissions, he says, would be to have governments
negotiate a universal carbon price rather than focus on country emissions limits.



https://youtu.be/IjT7O3ZodTA
https://youtu.be/IrHb_30Ro5Y
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