Climate Change

IB PHYSICS | ENERGY PRODUCTION




Temperature has been Rising
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CO, Concentration | 2 years

Latest CO, Reading: 417.88 ppm

Carbon dioxide concentration at Mauna Loa Observatory
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CO, Concentration | 63 years

430_Carbon dioxide concentration at Mauna Loa Observatory
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CO, Concentration | 300 years

Ice-core data before 1958. Mauna Loa Data after 1958.
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CO, Concentration | 10,000 years

Ice-core data before 1958. Mauna Loa Data after 1958.
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CO, Concentration | 800,000 years

Ice-core data before 1958. Mauna Loa Data after 1958.
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CO, Concentration

CARBON DIOXIDE CONCENTRATION AT MAUNA LOA OBSERVATORY
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The Keeling Curve animation
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https://youtu.be/rEbE5fcnFVs

Why does the level fluctuate yearly?
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Seasons

*There are more land
(plants) in the Northern
Hemisphere that remove
CO, from the atmosphere
during the summer months




The Greenhouse Effect

" GREENHOUSE GASES

Gas molecules absorb and
reemit infrared radiation

*This happens because the
shape of these molecules means
that they have natural vibration
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How Do Greenhouse Gases Actually Work?

g frequency z‘ha_z‘ matches the
W e - frequency of infrared waves
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https://youtu.be/sTvqIijqvTg

The Top Greenhouse Gases
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Sea Level Rise Viewer

Impacts of Climate Change
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https://coast.noaa.gov/slr/

Impacts of Climate Change
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Sea Levels Rising | Melting Ice
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A melting iceberg does A melting glacier adds water
not cause a direct change to the ocean and causes a
in sea level direct change in sea level

Why?




Sea Levels Rising | Melting Ice

s Antarctica ice mass is
o decreasing at a rate of 1521
% billion tons per year
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Sea Levels Rising | Expansion

When most objects are heated they
expand. Water is no different.

Thermal expansion of seawater
(at sea level pressure and 3.5% salt)
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Sea Levels Rising
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Observed Global Mean Sea Level
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Ground Based Sea Level | 1900-Present
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Sea Levels Rising

TEMPERATURES ARE RISING

Heat-trapping gases from
human activity have increased
global average temperatures
by 1.4° F since the 1880s.

ICE IS MELTING

Shrinking glaciers
and ice sheets are
adding water to the
world’s oceans.

OCEANS ARE WARMING

Sea water expands as its
temperature rises.

Changes in pure water volume
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Thermal Equilibrium
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Indicators of a Warming World

Humidity

.Glaciers

Temperature Over Land Temperature Over Oceans

‘ Snow Cover Air Temperature Near Surface (troposphere)

, ,,, Tree-lines shifting poleward and upward Sea Surface Temperature
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Feedback Loops

Positive Feedback Loop

Warming of Earth leads to events that further warm the Earth

« Melting ice
« Higher temps decrease ice
cover on the planet
« Decreases albedo

« Melting permafrost
 Releases methane

 Methane on ocean floor
» Higher ocean

temperatures release
frozen methane deposits

Negative Feedback Loop

Warming of Earth leads to events that start to cool the Earth

* More Clouds
* Higher temps evaporate
more water
* Increase Albedo
 Increased Photosynthesis
* More CO, leads to more
plant life that absorbs CO,
* Renewable Investment
* Higher temperatures lead

to a greater urgency for
change




How we know we’re
causing global warming

Shrinking upper atmosphere Less heat escaping to space

Cooling upper atmosphere /# Rising tropopause

Winter warming faster than summer

Less oxygen in the air

Nights warming faster than days W More heat returning to Earth

: _ Pattern of ocean warming
More fossil fuel carbon in trees
) ) More fossil fuel carbon in ocean
More fossil fuel carbon in coral




Why Deny?
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