Climate Change:
The Science and Solutions

Randi Pokladnik
Ohio Valley Environmental Coalition
PhD Environmental Studies
MA Environmental Policy
BA Chemistry
Climate Reality Project Trainer



The Greenhouse Effect

2at)
is trapped msucle|
the car and cannot
pass back through |
e windshield,
yausing the inside

i - =




Some of the sun’s

energy reflects back This heat energy
out into space. rises, and some
! g escapes earth’s
atmosphere.
§ Some of this
§ heat energy
_ Pl encounters gas

molecules that

i :
j l scatter it and

reflect it back
towards earth.

B
\
-

Shl
2

-

." "‘ - —/ »
Some of the sun’s energy 2

'absorbed by earth’s sufface/
' and converted to haat

R
e

‘j_‘ s 4




400

375

350

325

300

275

250

225

200 4

175

Carbon dioxide and the temperature of our planet
from 800,000 years ago until the present day

The year “0” corresponds to the year 2020

Carbon dioxide concentrations are in units of parts per million
Temperature is the difference compared to the average temperature of the past 1000 yearsin units of degrees Celsius

Figure compiled from the following data sources

Ice core records from Antarctica: http://www.ncdc.noaa.gov/paleo/icecore/antarctica/domec/domec epica datahtml
Current carbon dioxide measurements from NOAA: http://www.esrl.noaa.gov/gmd/ccgg/trends/

Currenttemperature from NASA: http://data.giss.nasa.gov/gistemp/graphs v3/
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In 2014, CO, is about 400 ppm
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Evidence- Temperature Proxies

* Tree rings

* [ce cores

* Fossil Pollen

* Ocean Sediments



GREENHOUSE GASES
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Byrd Polar Research Lab at OSU




lce Cores

» Ratio of Oxygen-16 to Oxygen-18

 Particulate matter with GC/MS for
pollen, volcanic ash



now you seeit now you don’

Muir Glacier, Alaska: August 13, 1941 and August 31, 2004
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This year’'s cracked the ominous milestone

of 415 parts per million (ppm) thanks to ever
rising emissions from human activities.



https://earther.gizmodo.com/atmospheric-co2-levels-just-hit-a-scary-new-milestone-1834726038?_ga=2.40405730.1549920173.1557755983-1013477785.1530213155

Wallace Broecker- from 1974

1.0 Broecker Prediction vs. Observations
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Global Surface Temperature Change (°C)

1915 1935 1955 1975 1995 2015



ATMOSPHERIC CARBON DIOXIDE, PPM (V)

GROWTH OF ATMOSPHERIC CO2 AND AVERAGE GLOBAL
TEMPERATURE INCREASE AS A FUNCTION OF TIME
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10 Indicators of a
Human Fingerprint on Climate Change

Less heat escaping to space

Shrinking thermosphere
Cooling stratosphere

Rising tropopause

A Less oxygen in the air More fossil fuel carbon in the air

30 billion tonnes of CO2 per year

More heat returning to Earth
Nights warming faster than days
More fossil fuel carbon in coral




The Global Disparity in Carbon Footprints

Per capita CO, emissions in the world's largest economies in 2016" (in metric tons)
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Germany S | ¢ 55t

‘ 4.35t 9.02t
India mim -1 57t OECD

@ ® @ * countries chosen based on 2017 nominal GDP . 7
@statistaCharts Sources: International Energy Agency, International Monetary Fund StﬂtlSta -4



Reactions
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Fracking







Effects of Climate Change

 Human Health ( heat stress,
diseases)

» Ecosystems (loss of aquatic habitat,
pests)

» Oceans ( acidification, reef bleaching)

» Societal, Economic Impacts, and
national security)
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Ecosystems
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Great Barrier Reef Mass bleaching
in 2016 89% baby reef are dead




Forest Fires







Oceans

* More acidic

* Rising from thermal expansion

 Rising from melting ice sheets

« Storms cause more damage (storm surge)
* Erosion



Ocean acidification

late 1800s
seawater pH (ocaa eaory
lower concentration
g of atmospheric CO,
8 1+
7 CO,
carbon dioxide

abundant healthy corals,
mollusks, and other
marine calcifiers

seawater pH

fewer, smaller
marine calcifiers

2100 (projected)
increased acidity

higher concentration
of atmospheric CO,

CO,
carbon dioxide
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Societal and Economic Impacts
Ski Resorts

Amount of snow in the West has dropped by
40% since 1980s




| Corn

Impacts related to climate change are evident across
regions and in many sectors important to society—such as
human health, agricultural and food security

Crop Yields Decline under Higher Temperatures
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B Base thoughts

Military sites reporting climate-related* problems
September 2015
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We have11 Years to stop a Climate Change
catastrophe. Positive feedback loops accelerate
temperature rise, whereas negative feedback
loops decelerate it.

Climate
Warms

More energy
use + CO2 more air

STman. conditioning

R~

Buy/use



Positive loops in Climate change

» Albedo effect and melting of sea ice

* Methane hydrate in ice released as
permafrost temperatures rise



Albedo Effect




Sea ice decreases

1901-1950

1951-2000

2000-2013

Sea Ice Concentration (Percent)
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Methane hydrate- trapped in ice




Methane hydrate releases

Increased greenhouse
warming and CO,
formation from
methane

Increased warming
of the tundra surface
(permafrost areas)
and some ocean
waters causes
increased methane
emissions
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Carbon Cycle and Climate Change




It was 84 degrees near the Arctic Ocean
this weekend as carbon dioxide hit its
highest level in human history




Why 20 C
* The amount of average global temperature

change if we doubled our pre-industrial
revolution carbon dioxide levels




Heatwaves
@ Up to Up to {é}
1.1 months 1.5 months
Freshwater

availability in the Mediterranean™®

® 9% 17% @

Heavy rainfall
increase in intensity™®

S 5% 7% <

Crop yields

Wheat production down
9%

Maize production down
3%

Soy production up

6%

Rice production up

6%

in tropical regions*

Sea level rise

Wheat production down
16%

Maize production down
6%

Soy production up

7%

Rice production up

6%
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Coral bleaching
90 % from 2050 onwards 9 8 %

of reefs at risk of reefs at risk

1 *relative to 1986-2005 All data from Schleussner, C. et al., (2016)
CarbonBrief coso
CLEAR ON CLIMATE

bit.ly/1point5Cvs2C Coral /wheat/maize/rice icons: © yyang/T-Kot/Marnikus/Worraket & Shutterstock.com




Solutions

 Wind
e Solar
 Geothermal

* Reduce use of petrochemical products
such as plastics

* Buy less
Do not Waste foods



Wind Turbine in IOWA




Today, 314,000 wind turbines

supply 4% of global electricity

and can reduce CO2 by 84.6
Gigatons



Pokladnik 8.4 kW Solar PV System




Greta Thunberg




THANKS!

Randi.pokladnik@gmail.com



