pebelanger@glassdesignresources.com

http://denverclimatestudygroup.com/
303-249-7966




3. We need to support science and new technologies






7. Child Mortality is down

8. Death in childbirth is rarer

9. People are getting taller

10. More people have access to malaria bednets

http://www.vox.com/2014/11/24/7272929/charts-thankful



18 Rapidly reduced the supply of nuclear weag “ oz
19. More countries are democracies ST
20. More people going to school longer

Kieran Healy

http://www.vox.com/2014/11/24/7272929/charts-thankful



25. Solar power is getting cheaper

http://www.vox.com/2014/11/24/7272929/charts-thankful
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Million Years Before Present

Diversity of marine families Raup, 1986
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GISP 2 Core, 1855 meters

Wikipedia
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UV Light
Paul Williams



e L T R

Coral, Australia

Ice, Greenland

Lake Sediments, Turkey






PARTS PER MILLION

400

380

360

340

320

Atmospheric CO, at Mauna Loa Observatory
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Scripps Institution of Oceanography
NOAA Earth System Research Laboratory
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Monthly Mean Carbon Dioxide
OAA ESRL Carbon Cycle
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400,000 years Antarctic Ice Cores
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Departure of Temperature From Average (°C)

Global Temperature Change From 20,000 B.C. to 2012 A.D.
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Change in temperature 2000-2009 vs. 1951-1980
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Heat capacity of air: 1005 J/kg/K

Glabal Caleulation of all air and ocean mass
Energy content in Joules/Degree Kelvin

5.6x1024

Heat capacity of ocean water: 3993 J/kg/K

Source: http:finoconsensus.wordpress.com/Z0110405/234 -5/
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Rate = 3.3+ 0.4 mm/yr
o Seasonal signals removed
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Billions of People

World Population Growth Through History

Modern
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From "World Population: Toward the Next Century,” copyright 1994
by the Population Reference Bureau
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USDA Plant Hardiness Zone Maps

2012

Springisspringing forward: Spring events, like bird and butterfly migrations, flower
blooming times, and frog mating, have been advancing by about three days per decade over the
past 30 years.

SOUICE: Jeong et al., 2011, “Phenology shifts at start vs. end of growing season in temperate vegetation over the Northern Hemisphere for
the period 1982-2008"
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responders reject  Hungary

evolution, and Luxembourg
Ireland

another 25% accept syizeriand
it only as divinely  austia

steered to produce Greece
United States
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id man evolve?

(L.C. Hamilton, 2014)



CLIMATE

Ted Cruz: ‘Climate Change Is Not
Science. It’s Religion.’

BY SAMAMNTHA PAGE w OCT 30, 2015 11:284M







e Big nuclear accelerators for Fusion — now thinking small (next slide/video)
e Think local
e Think seasonal

 BUT DO SOMETHING! = IT ALL COUNTS



COMPACT &
FUSION

IT'S CLOSER THAN YOU THINK 5 75

e OR NEW GERMAN REACTOR (CLICK HERE for PDF) TWISTED LOGIC

* SOLAR, OTHER NUCLEAR, MODERN GRID, ETC.



The potential for land-based biological CO2 removal
to lower future atmospheric CO2 concentration-Tim

Lenton, University of Exeter - click here

Sustainable biochar to mitigate global climate change
- Woolf,
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THE NEXT STABE IN ELIMATE ACTION

USRIs2012|
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2012 US_IConf EXCERPTS EDITED BY JANES SHKADA




Rapid Growth C4 Plants Can Capture 10X CO,

= Trees = Com
C3:E e
= Flowers

Carbon Capture
10 x

C4 plants have a more efficient system of processing CO, than C3 plants

Source: Taub, D. Effects of Rising Atmosphenic Concentrations of Carbon Dioxide on Plants. Nature (2010)
Sources Wikipedia, C4 carbon faanen, WES, haee/fenwitsed.capfwii/Ch. alams [2011)




e Summary table comparison: http://www.cropsreview.com/types-of-

photosynthesis.html

e C3 C4 CAM Photosynthesis
video: https://www.youtube.com/watch?v=Yg pdXzWXVA




Carbon Negative Fuel Cycle

_ Fuel Crop
Sun / ;:02 / Water Photosynthesis
Wl ] S
» .

&

Yields
‘More Crops

S _ |
A Positive Feedback Loop Com Staiks.
for Corn Production
Biolractionalor

Soll Enhancer

Biochar Biochar
Processing

Carbon Negative Fuel



The Negative Carbon Fuel Cycle could Double
Land Productivity Every 4 to 8 Years




Cool Planet’ s 3 Core
Technologies

Technological Breakthroughs:
O Biomass Fractionator
© Advanced Catalysis
(O Char to Soil Enhancer (Process)
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Commercial Plants - 50 million gallons a year
(2,000 plants worldwide — developed world)

"o ©

Google .
ventures

FaRERIT PaRiREFE

=

Global Village Plants - 1 million gallons a year
(100,000 plants worldwide — emerging world)

As sogpested by:
google org

Up to 8X gain in village income by
increasing energy & food production
while bringing the village into
the information society




CoolPlanet’ s Overall Negative Carbon Plan

» To run all the world’ s cars

For Zero Net Carbon Emission
worldwide by 2030

For 100 ppm Global CO,
Reduction in 40 years




’

let’s continue to improve our world and transition to a new future: A NEW
NORMAL

’

There are few, if any, historical examples of civilizations consciously making
sacrifices on behalf of descendants two or more generations removed.

- Inthat regard We need a social paradigm shift



'NEIL DEGRASSE TYSON
EXPLAINS EVERYTHING




The Debate Should Not Be About Whether
Climate Change Is Happening...

http://media.hhmi.org/hl/12Lect4.html
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