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Our Domestic Energy Focus
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The Global Energy Dilemma
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Let’s Look At Climate Change

© 2011 Pearson Education, Inc.



THE EXCUSE for EVERY THING



Don’t Want To pick On Anyone...But!

a " Americans should buy cars and
iether products that have the
ﬂr'ést impact environmentally”




Natural Factors Influencing Earth’s Climate

& N
Extraterrestrial Earth’s Internal

Volcanic
Eruption

Mountain Building

Continental Drift

Atmospheric Chemistry

Atmosphere-Ocean Heat
Exchange




The Climate System Is Complex

* The climate system includes the:
* Atmosphere
* Hydrosphere
* Geosphere
* Biosphere

* Cryosphere ‘Eoimie
(Ice & Snow) :




How Is Climate Change Measured

. Some Techniques Used
! Short Term (10’s to 100°’s of Years)
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— Growth of tree rings

— Pollen contained in sediment and coral reefs
— Atmospheric Measurements

— Ocean Temps

Longer Terms (1,000’s to Millions of Years)
% —Drill cores in glacial ice

— Seafloor Sediments
— O-18 (warm) in ancient sea shells

Which Tells Us The Most About Climate Change?



Many Now Believe These Two Critters

Are Critical To Understanding Climate Change

Diatoms
Eats Up CO2

Produces O2

Foram shells

= High O18

Cold Water = Low Q18

Warm Water



Back To Our Story..Natural Causes of
Climate Change

* Several explanations have been formulated
to explain climate change, including:
* Exposed Land Surface Changes

* Variations in Earth’ s orbit—eccentricity,
obliquity, and precession

* Volcanic activity

 Changes in the Sun’ s output associated with
sunspots



Changing Land Surface Elevation

© 2012 Pearson Education, inc

More Land At Higher Elevations (Mts)—Cooler Earth??




Orbit & Tilt Changes

VARIATION IN EARTH'S ORBIT CYCLE
ABOUT 100,000 YEARS




Effect of Volcanic Activity
on Solar Radiation
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Sun Spots??

A. B.

© 2012 Pearson Education, Inc.
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More Sun Spots Over A Long Time = Warmer Earth??



Rock and Continents
The Earth’s Conveyor Belt!

Image © 2006 MDA EarthSat
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Rldges New Rocks Trenches—Old Rocks
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You See...The Earth Changes!

PERMIAN
225 million years ago

TRIASSIC
200 million years ago

JURASSIC

135 million years ago

CRETACEOUS
65 million years ago

PRESENT DAY

) Triassic period

Permian period

T Pennsylvanian period

. Mississippian period

' Evolution of
cells with
nucleus

| 5 0 b L S »
B % 3 4 - A t )
G - : M" N TN = Oldest
% C ) ‘ Nt 4 N : 1 fossil
) L of e i “§ 3 by, cells

years ago

N

Pleistr‘océ;ig,/“” Oldest rocks
epod | EPOCH dated on Earth
Holocene
epoch

In Lots and Lots of Ways!!



Future Changes...Climates??!!

Future World + 250 Ma

Ancient Landmass '

Modern Landmass 6)

Subduction Zone (triangles point in the
direction of subduction) ﬁ,

—-'—‘—\__-
Sea Floor Spreading Ridge 8
© 2000 C.R. Scotese




But...The Real and Undeniable
Climate Tracking Is All About....
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Glaciers: The Earth’s Natural Thermometers!!




Let’s Look At The Ice & Mud....

Deep Sediment Drilling &
Core Analysis
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Ice Cores tell us the Temps!
Higher O18 = Warmer
Temps




What Has Happened Over Time?

Guess What...Forams Suggest
Global Temperatures Have Actually
“Changed Throughout Time!”

Snowball Earth-700 MYA!
Lasted 80 Million Years!

MEAN GLOBAL TEMPERATURE

Warmer

Colder

Quaternary

Pliocene

Miocene

Oligocene

Eocene

Paleocene

Cretaceous

Jurassic

Triassic

Permian

Carboniferous

Devonian

Silurian

Ordovician

Cambrian

R VAR N o R

Temperature

Precambrian

Present

1.8

65

225

570

4600

Generalized temperature history of the Earth. Trends are dashed where data are sparse. The curves are drawn

to represent postulated departure from present global means, but are only relative (original data from Frakes,

1979; diagram modified from Bradley, 1985). Ages are given in millions of years.



5-6 Giant lIce Ages!
Followed By Major Global Warming!

ice Ages during the past 2.4 billion years
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Antarctic dinosaurs

Researchers working at separate
sites found remains of two distinct
dinosaurs more than a thousand
miles apart on Antarctica.

South
Allantic

Indian
Ocean

James Ross

Pacific . R
Ocean el
| Mt. Kirkpatrick I 0 1,000

MILES
Source: Chronicle research

Chronicle Graphic

Climate Change Anyone?

Cryolophosaurus ellioti
“frozen crexted lizard”

¥aming persons. . Hammer & Hickerson
¥ame age.. . 199%
Place. . Antarctica

&m long

(c)1998 X Shiraizhi——-all Rights Rezerved AT ..



Glaciers Come and Go...

Global Cooling And Warming!!

Just 8-10,000 yrs ago!
Chicago, Buffalo,
New York Under Ice Sheet



Most Recent Glacial Icel

Last Glacial Maximum 18,000 years ago

Inland Lakes Resultmg
from Melt Water
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/ Bering land bridge
ek,

(a) | o
*Just 18,000 years ago, the Earth was in an ice age where continental glaciers reached as far
south as the Ohio River Valley over North America.

*Over Europe, the northern region and higher terrain were covered in thick sheet as well.

*The glacial advance/retreat occurred about 10 times over a 2 million year period.



Ice Cores tell us the Real Temps!
Higher O18 = Warmer Temps

: 18
32ngher O

Temperature (°C)

0 5 10 15 20 25 30 35 40
Thousands of years before present

© 2012 Pearson Education, Inc.

O18 From Ice and Sea Shells

So What Has Happened in 15,000 Years?




We Have Been Warming...There Is No Denying!

Positive proof of global warming.

v '

T gen LB T R L R
Century ' 1900~ 1950 1970 1980 1990 2006




GLOBAL WARMING: POSITIVES & NEGATIVES

MYESSAYPOINT.COM




Two Scenarios Of Change
For Global Warming

Melting of }\Q_ Q.

o Droughts (POlFICECaps ¥ 4 }'}

"4‘4-?3'. -~

S

Buzzle.com wnnMING

“Once again, there is no conclusive
evidence of climate change. From
Fairbanks, Alaska, this is Joe
Matthews reporting.”

Worse Earth vs Better Earth



Today, Fresh From The Ice Ages....
31% of Earth is Non Productive
Ice Sheets & Deserts!

ﬁ ARCTIC DESERT i - .
MORTH ASIA
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Warm Earth in Geologic Times

Marine Biodiversity

= RS oa

Anchorage??



Cold Earth = Massive Glaciers--5 Global Mass Extinctions
Followed By Warm Earth = Explosion of Life!!

Millions of years ago (mya)
5?0 490 445 4]5 3?0 300 250 200 145 65 1.§ 9.0
o Gambrian| Ordovidan fiurianDevonian| _ Carboniferous | Permian |Triassic| Jurassic | Cretaceous | Tertiary Quatémary

Bar width -
represents
number of
living
families

Extinction Extinction Extinction Extinction Extinction

¥

Ordovician: 50% of animal] [(retaceous: 50% of animal families, ]
Y

Groups
experiencing
mass
extinction

families, induding many including the last of the dinosaurs and
trilobites. many marine species.

Devonian: 30% of animal families, Triassic: 35% of animal families,
including many fish and trilobites. Y including many reptiles.

many marine species, insects, amphibians,

Permian: 60% of animal families, including
and all remaining trilobites.

Figure 19-8 Discover Biology 3/e
© 2006 W.W. Norton & Company, Inc.




Going From a Colder Earth to A
Warmer Earth...Change Happens

Lowered 125 m = 4500 inches
4500/18000 = 0.25 in/yr!!

Today only 0.12 in/yr!!ll



Today....The Poles...

Pole

Antarctica

Copyright © 2005 Pearson Prentice Hall, Inc.



Net Effect: Changes in Arctic Sea Ice

. 1979-2000 median minimum

Py ol 1"‘“’/,
& i 5
o 1
\ = 8.5
g 1. -
e~ ( 8
?
2005 minimum =5

——Year to year
changes

-~

o
(3)

2007 minimum

(o)}

Extent (million sq. km)
o
(6]

Trend line
1979-2007

;J
;2\ N 4.5
o )
1 Jg_ '
\: 4
B it Y
(5 Ty —4," 0:;‘ A 1978 1983 1988 1993 1998 2003 2008
; ¥ W7 2. . ~—N
o Year

@ 2011 Pearson Education, Inc



Ohh..Glaciers and

P “"";4 Eaa, - -3
Melting Glaciers—Full Of Silica From Rocks

Remember What Diatoms Do?
Diatoms suck up CO2
Produces O2 I!1!


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiDtuWKp4_aAhUMW60KHQV5Cd8QjRx6BAgAEAU&url=https://www.sciencedaily.com/releases/2014/10/141021101510.htm&psig=AOvVaw3raJam3H16bPaD3Rz_SWHu&ust=1522336200154081

Producing Oxygen On Earth

Takes in CO2 produces O2

60% Atm Oxygen from Diatoms!
Must Have Glacial Melting..
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The Global Energy Dilemma

Energy

Food

Water

Being Good Stewards Of The Earth ENERGY

INSTITUTE



CO, Concentrations Over

© the Past 400,000 Years
(Famous “Hockey Stick” Graph)
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n Education. Inc

The Problem..Based mostly on Tree Rings!



CO2 vs Temp over Time
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Shhh...We Think it Has to do

with Volcanos!!

VOLCANIC ROCK
,1 FORMATION RATE
(10°" GRAMS PER MILLION YEARS)
m o B
CENDZOIC
CRETACEOUS
JURASSIC
TRIASSIC
PERMIAN
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o o
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Annual CO; Contribution of an

Human Influences e

Al Gore lets “limousings 1 00"

houseB0aR22Tre0pansiong

\

i ' b
‘s "Americans should buy cars and
. gother products that have the
lleast impact environmentally"

Remember this Guy?
Or This One?

© 2012 Pearson Education, Inc.




Alternative Fueled Vehicles
AFV’s
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Hydraulic Fracturing

VS Rare Earth’s
From China




Rare Earth = Problems!!

Air, Water and Land Environmental Disaster!!
1 Ton of Mining of Rare Earths Produces:

- 1 Ton Radioactive Waste Liquids

- 10,000 M3 Waste Gas (S, HF etc)

- 2,000 Tons of Mine Tailings

Source: EWI.ORG, 2016

Google: China, Rare Earths, Leukemia!!




Air Pollution Haze from China-Climate Change?

<€—— (Corridor of haze

2012 Pearson Education, Inc




Needs Electricity!

Electricity generation, transmission, and distribution

fransmission lines camy

power plant Ak :
- electricity long distances
generates electricity yfond distribution lines carry

”"‘ 2 electricity to houses

transformers on poles
step down electricity
before it enters houses

transforrmer steps neighborhood
up voltage for transformer steps
transmmission down voltage

Source: Adapted from Mational Energy Education Development Project (public domain}

About 2 Million on World Roads-Project 100 M by 2030
50% of World’s Electricity Comes From???
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Ne run on clean burning natural gas
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Nat Gas to Hydrogen: The Energy End Game

Individual Fuel Cell

th““ ““34

(for r':.?::) /. Electric '
Power

One Battery!!!! l

drbgen Statigh
= | 2
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Temperature (°C)

-40

-42

-44

Warming for 100 years or
10,000 years?
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2010

For 650,000 years, atmospheric CO.

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000 0
Years before today

Ice Cores-Temps

CO2 Tree Ring Studies




These Places Know About Change:

New Orleans
Flooding

Fukashima
Earthquakes

Hawaii
Volcanos



It’s About Change..Right?

Temps Changes Over Time

O2 Changes Over Time

CO2 changes Over Time
Species Change Over Time
Volcanos Change Over Time
Glaciers Change Over Time
Our Orbit Changes Over Time
The Sun Changes Over Time
The Earth Changes Over Time

—TCU—
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Doesn’t Really Mind Change




Not Big On Change!



2 Books to Read!!

DAVID S. ABRAHAM

HE ELEMENTS OF

OWER

n
e
"
0
N

SFHL

Y INE
RARe M”A[

\

$713Nn4 NSSsOd
FSVD TVNONW

-

_TCU—
ENERGY

INSTITUTE




| @
olobal warming
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ERE ) R I ] E ey hy
@4 ‘ C i ceYc :

— Positive Effects - A global climate change could
have positive effects in areas that are currently
considered hostile

— Areas currently too cold for farming could warm
up enough to produce good crops

— Amounts of rain could increase in desert areas
enough to create forests

— Extremely hot areas could become cooler with E
more moderate temperatures B

m




IT'S THE EMPTY
CAN THAT MAKES
THE MOST NOISE.

ENGLISH PROVERB.
FoLLOW@E PROVERB FOR MORE.

houseﬁ

o \ Lr 2 \_-_
ok

'.‘:1"';‘}, g Americans should buy cars and

.. gother products that have the &
JJleast impact environmentally”,




“The picture’s prefly bleak, gentiemen. ... The world's
climates are changing, the mammals are laking over,
and we all have a brain about the size of a walnut.”

it 5, g e O

v

Get Used to It!!
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Dr. Ken Morgan, Director
Veronica Merrill, Program Coordinator

RESEARCHING OUR ENERGY FUTURE!!



Global Sellers-Buyers
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Update On Importing Fast Lane!

EAGLE

-
"

- "

[
- L e

Oil = 1 m bbls/day to 2 m bbls/day!!
Refined Products = 6 m bbls/day!!
Total = 7.5 m bbls/day!

Net Imports: 10-8= 2 m bbls/day!!!

_TCU—
ENERGY
INSTITUTE WE ARE SELLING EVEN MORE!!!



